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Case Fatality Rate of Tuberculosis Patients in a
Community Hospital in Taiwan, 2003-2008

Yun-Hsiang Chan, Chin-Hui Yang*, Kuan-Jung Chen

Background: This study aimed to identify the possible risk factors associated with the
fatality rate of tuberculosis (TB) patients in a community hospital in Taiwan.

Methods: This is a retrospective review of 223 bacteriology-confirmed TB cases in the
Ren-Ai Branch of Taipei City Hospital, Taiwan from 2003 to 2008. Demographic and clinical
data, treatment outcomes, and HIV testing information were collected through medical
records. Cox regression analysis was used to determine independent risk factors for death.

Results: Over one-half of the patients were aged >65 years. The overall fatality rate
was 29.6% (66 cases), of which only 21.2% were TB-related. DM was the most frequent
co-morbidity, but liver cirrhosis had the highest fatality. Old age and liver cirrhosis were
independent risk factors for fatality in TB patients. Only 28 patients (12.6%) had HIV testing
and 3 new HIV infections were identified.

Conclusions: The high proportion of co-morbidity among the elderly TB patients
increased the risk of fatality. Around 80% of deaths were non-TB-related. Improved clinical
management and prevention strategies for high-risk populations are important to reduce TB
fatality. The frequency of HIV testing among TB patients is relatively low and more aggressive

promotion is necessary. (Thorac Med 2011; 26: 62-72)

Key words: tuberculosis, fatality, HIV testing, liver cirrhosis, elderly

Introduction

Tuberculosis (TB) is a major public health
problem worldwide [1]. The World Health Or-
ganization (WHO) estimates that 9.27 million
new cases and 13.7 million prevalent cases of
TB occurred in 2007 globally [2]. Although the
incidence rate has declined gradually, to <1%
per year, TB remains 1 of the most common

communicable diseases in developing countries.
Persistently among the top 10 leading causes
of death globally, TB was responsible for 1.8
million deaths in 2007. There is higher mortal-
ity among TB patients: it is nearly 6.1-10 times
that of the general population [3-4].

For years, TB has had the highest incidence
and the most deaths of all communicable dis-
eases in Taiwan. According to the Taiwan Tu-
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berculosis Control Report, there were 16,093
newly reported cases of TB in 2006, and the
incidence rate was 67.4 per 100,000 population,
which ranked in the median level globally [5-
6]. In addition, TB has been the leading killer
among all communicable diseases in Taiwan for
many years. In 1947, the TB mortality rate in
Taiwan was 294 deaths per 100,000 population.
It has declined annually since then and was as
low as 3.6 per 100,000 population in 2006 [5, 7].
With 832 fatalities, TB still accounted for 0.6%
of all deaths in 2006 and ranked 13" as a lead-
ing cause of death. All-cause mortality among
pulmonary TB patients in Taiwan was 8.7 times
greater than that of the age- and sex-matched
general population [8]. According to the Taiwan
Centers for Disease Control’s (CDC) TB Con-
trol Report, the overall treatment success rate
was 69.2% in the 2005 cohort after a 12-month
follow-up, with a high fatality rate of 19.6% [5].

Several risk factors, like age [9-12], hu-
man immuno-deficiency virus (HIV) infection
[13-14], diabetes mellitus (DM) [15-16], liver
cirrhosis [17-18], and renal failure [8, 19-20],
are important in predicting the outcome of TB
treatment. Although Taiwan has managed to
reduce its TB fatality rate, with a 16% reduc-
tion in 2006 compared to the previous year, it
is still higher than in many Western countries.
A possible reason may be the aging population
in Taiwan, and that over half of the TB patients
and 80% of the TB fatality cases are those aged
>65 years. Compared with Japan (11% fatality
rate) and Singapore (14% fatality rate), where
the demographic structures are similar to those
in Taiwan [21], the fatality rate in Taiwan is
still higher. The present study aimed to identify
possible risk factors associated with fatality in
patients diagnosed with and treated for TB in a
community hospital in Taiwan during the period

2003-2008.

Materials and Methods

This study was conducted at the Ren-
A1 Branch of Taipei City Hospital, which is a
600-bed community hospital providing full-
service, and total health care services to more
than 500,000 residents in the Da-An District of
Taipei City. The hospital’s institutional review
board approved the study. However, written or
inform consent from the participants was not
obtained due to the retrospective design. None-
theless, the results excluded all personal identi-
ties to protect personal confidentiality.

Using the hospital medical records Interna-
tional Classification of Diseases coding system
and the Taiwan National Tuberculosis Registry
Campaign in the Taiwan CDC, 442 patients
with a diagnosis of suspected TB were identi-
fied from 1 January 2003 to 31 December 2008.
A trained nurse case manager retrospectively
reviewed all of the medical and microbiologic
records of these patients using a structured
questionnaire to obtain clinical information,
which was then reviewed by a physician in-
vestigator. Bacteriology-confirmed TB patients
were included based on the following criteria:
culture of Mycobacterium tuberculosis (MTB)
or acid-fast bacilli present in sputum and ex-
cluding non-TB mycobacteria infection or tis-
sue samples from a site other than the lungs.
Risk factors for TB were recorded in the medi-
cal records, and included co-morbidities such
as DM, malignancy, liver cirrhosis, end-stage
renal disease (ESRD), HIV infection, and long-
term glucosteroid or immuno-suppressive drug
use. HIV antibody screening tests during TB
diagnosis and treatment were also recorded.

All patients were followed up from the time
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of TB diagnosis until death or treatment com-
pletion, or 31 December 2009, whichever came
first. Treatment outcomes were assessed at the
end and categorized according to WHO recom-
mendations. “Treatment success” was defined
as “cured” for patients who became sputum
culture-negative for MTB during the last month
of treatment and on at least 1 previous occasion,
or when treatment was completed, for those
patients who completed treatment but did not
meet the classification criteria for “cured” or
“failed”. “Death” was defined as a patient who
died for any reason during the course of treat-
ment. A physician examined the cause of death
based on information from the medical records
and death certificates. TB-related death was
verified based on the death certificate (TB listed
as the cause of death), medical chart review
(TB identified as cause of death), and active TB
at the time of death (positive AFB smear after
last treatment or during treatment if the patient
did not complete treatment <6 months before
death). A patient’s death was attributed to TB if
2 or more of these conditions were met.
Statistical analyses were performed using
SPSS 14.0 statistical software. Categorical vari-
ables were compared using * tests or Fisher’s
exact tests, while continuous variables (means)
were compared using Student’s #-tests. Survival
analyses included Kaplan-Meier curves and the
Cox proportional hazards model for death due
to any cause, which were repeated for TB-relat-
ed deaths using the observation period from TB
diagnosis as a reference time. Variables were
entered into the models according to their sta-
tistical significance in univariate analysis and
their biological relevance, using stepwise selec-
tion based on maximum partial likelihood esti-
mates (p>0.10 for removal and p<0.05 for entry
of variables). All variables with p<0.05 were

Thorac Med 2011. Vol. 26 No. 2

retained in the final multivariate model. Results
were expressed as hazard ratios (HR) with 95%
confidence intervals [CI].

Results

The demographic characteristics of the 223
bacteriology-proven TB cases included in this
study are shown in Table 1. The case number
remained stable during the study period. Their
mean age was 65.5 = 21 years (range, 17-95
years) and 60% of them were over 65 years
old. Only 35 cases were covered by the direct
observation treatment (DOTS) program imple-
mented by the Taiwan CDC. Among the 177
positive MTB culture results, 87% were pan-
susceptible MTB strains, 11.3% had drug resis-
tance, and 1.7% was multi-drug resistant MTB.
Elderly patients (=65 years old) had a higher
fatality rate than younger (<65 years) patients
(27.6% vs. 12.5%, p<0.001). DM was the most
common co-morbidity (27% of patients), but
liver cirrhosis had the highest case fatality rate,
though a majority were non-TB-related.

One hundred fifty-four (69.1%) patients
completed the anti-TB therapy and were con-
sidered cured; 66 (29.6%) patients died, 2 (0.9%)
defaulted, and 1 (0.4%) was still on treatment.
The mean duration of anti-TB treatment was
267 days (range, 172-772 days) among the com-
pletely treated cases. Nineteen (12.3%) cases
were treated for over 1 year with a rifampicin-
sparing regimen, most commonly due to drug
side effects or drug resistance and extra-pulmo-
nary involvement. The average duration from
TB diagnosis to death of the 66 deaths was 67
+ 69 days (range, 0-248 days), and only 16 of
the 66 deaths (24.2%) were interpreted as TB-
related (Table 1). Twenty-two (33.3%) of the
66 deaths occurred within 14 days after TB
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Table 1. Demographic information of confirmed tuberculosis patients (n=223)

Total (N=223) Death (N=66) TB-related death (N=16)
n (%) n (%) fatality rate” n (%) fatality rate”

TB diagnosis Year

2003~2004 87 (39.0) 16 (24.2) 18.4% 3 (18.8) 3.4%

2005~2006 64 (28.7) 23 (34.8) 35.9% 7 (43.8) 10.9%

2007~2008 72 (32.3) 27 (40.9) 37.5% 6 (37.4) 8.3%
Age at TB diagnosis, mean 65.5 {17-95} 77.9 {30-95} 82.8 {58-95}
{range}years

<45 44 (19.7) 1(1.5) 2.3% 0 0

45~64 44 (19.7) 10 (15.1) 22.7% 1(6.2) 2.3%

>65 135 (60.5) 55(83.3) 27.6% 15(93.8) 11.1%
Sex

Male 162 (72.6) 51(77.2) 31.5% 12 (75) 7.4%

Female 61 (27.4) 15 (22.7) 24.6% 4 (25) 6.6%
Localization of TB

Pulmonary 208 (93.3) 59 (89.4) 28.4% 15 (93.8) 7.2%

Pulmonary + extrapulmonary 4 (1.8) 1(1.5) 25% 1(6.2) 25%

Extrapulmonary only 11 (4.9) 6 (9.1) 54.5% 0 0
Bacteriology findings: acid-fast smear

Negative 76 (34.1) 22 (33.3) 28.9% 6 (37.5) 7.9%

Positive 134 (60.1) 39 (59.1) 29.1% 9 (56.3) 6.7%

Not performed 13 (5.8) 5(7.6) 38.4% 1(6.2) 7.7%
Bacteriology findings : Mycobacteria tuberculosis culture

Negative 24 (10.8) 13 (19.7) 54.2% 0 0

Positive 177 (79.4) 47 (71.2) 26.6% 15 (93.8) 8.5%

Not performed 22 (9.9) 6 (9.1) 27.3% 1(6.2) 4.5%
Comorbidities

Malignancy 36 (16.1) 22 (33.3) 61.1% 3 (18.8) 8.3%

Diabetes mellitus 60 (26.9) 18 (27.3) 30.0% 4 (25) 6.7%

Liver cirrhosis 12 (5.4) 10 (15.2) 83.3% 2 (12.5) 16.7%

End-stage renal disease. 17 (7.6) 9 (13.6) 52.9% 2 (12.5) 11.8%

Others” 2(0.5) 0 (0) 0% 0 0
No comorbidity 110 (49.3) 18 (27.3) 13.4% 5(31.3) 4.5%

> 1 specific condition 113 (50.7) 48 (72.7) 42.5% 11 (68.7) 9.7%
HIV status

Negative 25 (11.2) 8 (12.1) 32.0% 1(6.2) 4%

Positive 9 (4.0) 1(1.5) 11.1% 0 0

Not performed 189 (84.8) 59 (89.4) 31.2% 15 (93.8) 7.9%

" Fatality rate (%) was calculated by total case number divided by death number

* One case had systemic lupus erythematosus and the other had rheumatoid arthritis, both on long-term glucosteroid medication

diagnosis, and 10 occurred before TB diagnosis
(culture-confirmed post-mortem). Death within
90 days accounted for 68%, and 6 patients died

180 days or more after starting treatment.

The demographic data and combined co-
morbidity status were not significantly different
between the early fatality cases and other fatali-
ties, and between TB-related or non-TB-related
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deaths. Among the non-TB-related deaths, infec-
tions (e.g., pneumonia due to pathogens other
than MTB, spontaneous bacterial peritonitis,
etc.) were the most common cause of death, ac-
counting for over half, followed by other medi-
cal conditions such as myocardial infarction
and massive gastrointestinal bleeding and ma-
lignancy.

Factors associated with TB patients who
died from any cause during the observation
period after TB diagnosis, were first analyzed.
Using univariate analyses, increasing age, nega-
tive sputum MTB culture, and patients with
concomitant malignancy, COPD, liver cirrhosis
and ESRD were associated with increased fatal-
ity. Two factors remained significantly associ-
ated with death in the multivariate analysis:
increased age (adjusted HR [aHR] = 1.6 per
10 years, 95% CI 1.3-2.0) and liver cirrhosis
(aHR = 5.8, 95% CI 2.6-12.8) (Table 2; Figures
1). Separate analysis for TB-related deaths re-
vealed similar results, although patients with
malignancy also showed an increased risk for
TB-related death.

Only 28 (12.6%) TB patients received HIV

testing and only 3 were identified as new HIV-
infected cases. With the 6 known HIV-infected
cases, there were 9 HIV-TB co-infections in all
in this cohort. The most common reason for HIV
testing was renal failure and pre-hemodialysis
examinations (19 cases). Other reasons includ-
ed regular health exam or being at risk for HIV
infection, through behavior such as drug addic-
tion or unsafe sex. The mean age of the patients
who received HIV testing was significantly
younger than the mean age of those not tested
(53 vs. 68 years, p<0.01).

Discussion

This study shows a very high mortality rate
(up to 29.6%) for TB patients, with old age and
co-morbid liver cirrhosis significantly associat-
ed with death among this group of patients. The
fatality rate in this study was high compared
with the Taiwan national data (19.6% of 2005
cohort) or Taipei City’s data (16.8% of 2003
cohort) [5,8]. One possible explanation is the
significantly older age of the study patients, as
60% of the cases were aged >65 years, com-

Table 2. Factors associated with death from any cause and due to tuberculosis among TB patients at Ren-Ai Hospital (2003-2008)

Variable Total Total deaths TB-related deaths
N Univariate HR Adjusted HR n Univariate HR Adjusted HR
(95% CI) (95% CI) (95% CI) (95% CI)
Age, per 10 years 1.7 (1.4-2.0)* 1.6 (1.3-2.0)* 1.5 (1.3-1.9)* 1.5 (1.2-1.9)*
Positive MTB culture
Negative 24 13 1 1 0 1 1
Positive 177 47 0.40 (0.22-0.75)*  0.48 (0.26-0.92)" 15 0.26 (0.14-0.49)* 0.32 (0.16-0.63)"
Not performed 22 6 0.41 (0.16-1.08) 0.35(0.13-0.94)" 1 0.27(0.11-0.90)  0.27 (0.09-0.79)"
Comorbidities
Malignancy 36 22 3.1(1.9-5.2)* 3 4.0(2.3-7.1)* 1.9 (1.0-3.6)"
Liver cirrhosis 12 10 5.4 (2.7-10.6)* 5.8(2.6-12.8) * 2 6.3(2.9-14.5)* 6.3(2.6-15.4) *
ESRD 17 9 2.3 (1.1-4.6) 2 24(1.1-5.4)

Abbreviations: MTB, Mycobacteria tuberculosis; ESRD, end-stage renal disease

#p<0.001; " p<0.05

Thorac Med 2011. Vol. 26 No. 2
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pared to 50.9% and 46% in the other 2 datasets,
respectively. Previous studies have also report-
ed that older age is a risk factor for TB fatality
[9-12]. The elderly frequently have atypical
clinical presentations and are prone to having
a delayed TB diagnosis, which may contribute
to the high mortality [12, 22]. Using multivari-
ate analysis, our data confirmed that the risk of
death increased 1.7 times per 10-year increase
in age among TB patients.

Despite the early fatality (death within 2
weeks after TB diagnosis), there was no differ-
ence in age distribution when compared with
other fatality cases. Possible causes for early
TB fatality include advanced disease, late di-
agnosis, and delayed treatment [23-24]. The
high proportion of concomitant co-morbidities
among the study patients may also have contrib-
uted to the high fatality rate. Around 80% had
been hospitalized and over half had one or more
co-morbidities, implying that the study popu-
lation had a poorer general condition, which
resulted in a higher fatality rate. In contrast to
the early fatality rate, 6 patients (9.1%) died
after 180 days of anti-TB treatment due to non-
TB-related causes. These patients are included
among TB fatalities, by WHO definition, be-
cause of the longer treatment duration due to
anti-TB drug side effects.

Several co-morbidities were significantly
associated with TB fatality, using univariate
analysis, but only liver cirrhosis demonstrated
significance in the multivariate model. Liver
cirrhosis patients had the highest TB fatality
rate (83.3%) in this study, but only 2 were cat-
egorized as TB-related deaths. Previous studies
have shown that patients with cirrhosis and TB
manifest more treatment-related hepatotoxicity,
making sustained TB treatment difficult. None-
theless, there was no significant difference in

Thorac Med 2011. Vol. 26 No. 2

TB fatality reported [17-18]. Another study of
TB treatment outcomes in Taipei showed that
hepatic disease is not an independent risk fac-
tor for death among TB patients [8]. The diver-
gence may be due to the different severities of
the hepatic diseases and liver cirrhosis. Accord-
ing to Sun’s study, liver cirrhosis is an indepen-
dent risk factor associated with hepatitis (OR
= 6.0; 95% CI = 1.143-31.951), 3 times higher
than in hepatitis B virus infection only [25].

Two-thirds of the liver cirrhosis patients
in our study were classified as Child’s C class,
which means more advanced disease [26]. All
died during TB treatment: 2 were TB-related
and the other 6 died due to spontaneous bacte-
rial peritonitis (3), pneumonia (2) with sepsis,
and massive bleeding (1). Thus, since liver cir-
rhosis patients with TB have a higher risk of fa-
tality, appropriate and close monitoring should
be instituted to prevent deaths.

Dooley’s study shows that TB fatality is
6.5 times higher in patients with DM than in
non-DM patients [15]. However, other stud-
ies do not support this observation [8, 16, 27].
DM was the most common co-morbidity in this
study, but it was not significantly associated with
death in the multivariate analysis. The small
case number and lack of DM severity data limit
the interpretation.

In high HIV prevalence areas, TB remains
the leading cause of death among HIV-infected
patients [13-14]. Nine HIV-TB co-infected pa-
tients were identified by this review, but only
1 case (11.1%) died. This fatality rate was not
higher than others. In another hospital-based
study in Taiwan, the outcome of HIV-infected
patients with TB was not inferior to the out-
come of those without TB [28]. Several reports
have shown that HAART can reduce the fatality
rate of HIV/TB co-infected patients [29]. The
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Taiwan government offers free anti-retroviral
agents for HIV-infected individuals, which may
improve the prognosis of TB-HIV co-infected
patients. On the other hand, the WHO recom-
mendation of offering HIV tests for all TB
patients has not been widely undertaken in Tai-
wan.

In a previous study by Chiang et al., who
prospectively screened 378 patients with active
pulmonary TB for HIV infection in 1996, only
1 patient (0.26%) was found to be HIV-infected
[30]. However, the study was limited by the
small sample size and only pulmonary TB pa-
tients were selected in the early years, when
the prevalence and incidence of HIV was low
in Taiwan. Kung’s recent hospital-based study
found 28.8% of TB patients were offered HIV
testing, and the positive testing rate increased
from 2.7% in 2001 to 8.5% in 2004 [31]. In the
current study, only 13% of TB patients received
HIV testing and 3 were identified (11% of cases
who received HIV tests) as new HIV-infected
cases. Since HIV infection is an important risk
factor for TB, the lack of alertness by physi-
cians may cost the patients the opportunity of
an early diagnosis of HIV and adequate treat-
ment.

This study has several limitations. First, it
was hospital-based. Selection bias is probable
and the study cohort may not represent com-
munity epidemiology in Taiwan. Second, as
a retrospective cohort study, sputum samples
were not systematically collected. Thus, some
patients lacked smear and/or culture results. Ef-
forts to separate the sputum examination status
in the analysis using the multivariate model
showed no significance. Third, since HIV is
a strong risk factor for fatality among TB pa-
tients, HIV status was included in the multivari-
ate model initially. However, more than 85% of

the patients with an unknown HIV status before
TB diagnosis were not provided with HIV test-
ing; thus, the exact relationship between HIV
status and TB fatality remains unknown.

In conclusion, older age and liver cirrhosis
are independent risk factors for fatality among
TB patients. Complicated co-morbidities among
the elderly may increase the risk of death, but
a high proportion of deaths among TB patients
were attributable to non-TB causes. Improved
clinical management and prevention strategies
for the high-risk population are important. The
frequency of HIV testing among TB patients is
low, so strategies to increase this for all TB pa-
tients are needed in order to better assess trends
in TB and HIV co-infection.
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Pancreatic Pseudocyst Complicated with Acute
Suppurative Mediastinitis and Neck Involvement

Chun-Hsiang Yu, Wu-Wei Lai*, Han-Yu Chang

Pancreatic pseudocyst is a complication of acute or chronic pancreatitis. Since 1951,
only about 50 cases of mediastinal extension of pancreatic pseudocyst haves been published
in the literature. However, pancreatic pseudocyst complicated with ascending mediastinitis
is rarely reported. To our knowledge, this is the first case report of a patient suffering from
ascending mediastinitis with extension to the neck due to a pancreatic pseudocyst. A 47-year-
old male patient with alcohol-related chronic pancreatitis presented fever, dysphagia, and
neck swelling for 1 week. Chest X-ray at our emergency department showed mediastinal
widening with left pleural effusion. Base on the computed tomography images, pancreatic
pseudocyst complicated with ascending mediastinitis and extension to the neck was
confirmed. We treated the patient with video-assisted thoracoscopic surgery for mediastinitis,
and used percutaneous computed tomography guided drainage for the pancreatic
pseudocyst. The patient recovered and has been followed at our out-patient department.

(Thorac Med 2011; 26: 73-79)

Key words: pancreatic pseudocyst, acute mediastinitis

Introduction

Mediastinitis is a surgical emergency and
carries a high mortality rate especially when
recognized late or treated improperly [1]. Most
cases of mediastinitis occur after cardiovascular
or thoracic surgery [2]. Infrequently, esopha-
geal rupture, tracheobronchial perforation, or
descending extension from an oropharyngeal
infection may also cause mediastinitis [3]. Re-
ports of ascending mediastinitis due to an intra-
abdominal lesion are rarely published in the
literature [4]. We report our experience with

a patient with ascending mediastinitis extend-
ing to the neck, due to a pancreatic pseudocyst,
that resolved after percutaneous drainage of the
pseudocyst through video-assisted thoracoscop-
ic surgery (VATS) and percutaneous computed
tomography (CT)-guided drainage.

Case Report

A 47-year-old male construction worker
presented at our outpatient department with
neck swelling and tenderness for 1 day. One
week before admission, he suffered from el-

Department of Internal Medicine, Department of Surgery*, National Cheng Kung University, Tainan, Taiwan
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Fig. 1. Mild mediastinal widening and small amount of pleural

effusion with an elevated diaphragm on the left side.

evated body temperature (37.5°C) and cough.
Odynophagia and dysphagia developed in the
subsequent 2 days without abdominal distress.
He denied swallowing a foreign body. Mild
mediastinal widening and elevated left hemidia-
phragm with a small amount of pleural effusion
were noted on chest X-ray (Figure 1). The oto-
laryngologist suspected a deep neck infection
because the retropharyngeal space was widened
on the neck X-ray, and flexible laryngoscopy
revealed narrowing of the pharyngeal lumen.
A CT scan of the neck and the mediastinum
showed extensive low-density loculated fluid
accumulation with peripheral enhancement in
the posterior mediastinum, tracheoesophageal
space, and both side of the neck (Figure 2a-
1, 2a-2). The fluid collections could be traced
downward to the abdomen, so we favored pan-
creatic pseudocysts with extension to the medi-
astinum through an esophageal hiatus and the
neck. The CT image of the abdomen showed no

Thorac Med 2011. Vol. 26 No. 2

obvious intraluminal calcified lesion or dilation
at the pancreatic duct.

The patient had a 2-year medical history of
recurrent alcoholic pancreatitis. He also was a
hepatitis C virus carrier. He had been admitted
several times because of recurrent pancreatitis.
One and a half years ago, a pancreatic pseudo-
cyst was detected in this patient.

At the emergency department, vital signs
disclosed body temperature of 36.3°C, blood
pressure of 99/78 mmHg, respiratory rate of 20
bpm, and pulse of 97 bpm. His peripheral oxy-
gen saturation by pulse oximetry was 98% in
room air. The hemogram showed a white blood
count (WBC) of 24,000/uL with neutrophils:
88%. Elevated serum amylase (747 U/L) and
lipase (2,276 U/L), and an increased level of
C-reactive protein (267.7 mg/L) were reported.
Emergency debridement and drainage of the
mediastinum, bilateral neck incision and drain-
age, and percutaneous drainage of the pseudo-
cyst were performed. Panendoscopy at the op-
eration room confirmed no esophageal lacera-
tion or perforation. During the VATS procedure,
profuse dark red jelly-like contents were found
in the wide-opened mediastinal pleura; analysis
of the contents showed amylase 34,200 U/L and
lipase 253,940 U/L.

After the operation, the patient was trans-
ferred to the intensive care unit and the post-
operative course was uneventful. The broad-
spectrum antibiotic, flomoxef, was used empiri-
cally. Cultures of the contents from the medi-
astinum, neck, pseudocyst, and blood yielded
no microorganisms. The pathological findings
were suppurative inflammation with fibrosis in
the mediastinal tissure. On post operative day
4, extubation was performed smoothly, and his
blood biochemistry and hemogram on day 10
showed WBC count, 11,000 /uL; amylase, 93
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U/L; and lipase, 408 U/L. On day 13, the chest
tube was removed. Complete resolution of me-
diastinal widening and elevated left hemidiaph-
ram was demonstrated in the follow-up chest
films.

Unfortunately, the patient developed cath-
eter-related infection after pseudocyst drainage

Fig. 2. Coronal and sagittal view of the mediastinum (2a-
1, 2a-2), showing ascending mediastinitis with huge cyst
at the left subdiaphragm due to pancreatic pseudocyst;
(2b) Resolution of the mediatinal widening and elevated
diaphragm after VATS and pseudocyst drainage.

on day 20. Bacterial culture of the contents
from the pseudocyst drainage catheter yielded
Enterobacter cloacae and Acinetobacter spe-
cies. After the administration of piperacillin/
tazobactam, his systemic inflammatory response
subsided. About 1 month after the operation,
the patient was discharged with a catheter in
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place for drainage of the pseudocyst. Repeated
chest films showed complete resolution of the
patient’s mediastinal widening and left elevated
diaphragm (Figure 2b).

Discussion

Pseudocyst formation is a common compli-
cation of both acute and chronic pancreatitis.
The complication has an approximately 10%
occurrence rate after acute pancreatitis [3-4].
A pseudocyst results from necrosis of paren-
chymal or peripancreatic tissue with liquefac-
tion and subsequent organization. It can com-
municate with the pancreatic duct or lead to
complete ductal disruption and gross leakage
of pancreatic juice. Pseudocysts also occur in
around 20% of patients with chronic pancreati-
tis, often due to alcohol abuse, and are formed
following acute exacerbation of pancreatitis
or progressive ductal obstruction induced by
ductal stricturing or an intra-ductal stone. Up
to 40% of pseudocysts resolve spontaneously
without intervention [5]. But invasive interven-
tion with pseudocyst drainage becomes neces-
sary because of complications or unrelenting
symptoms associated with the pseudocyst. In
addition, the traditional dictum of requiring
invasive intervention for pseudocysts “longer
than 6 cm or more than 6 weeks” is still a rela-
tive indicator [6-7]. With regard to drainage
options, surgical management is still considered
the “gold standard” of pancreatic pseudocyst
treatment. However, open surgical drainage was
associated with substantial morbidity and mor-
tality (25% and 5%, respectively) [8-10]. Two
additional treatment options, percutaneous cath-
eter drainage and endoscopic drainage, have
gained popularity. At present, no randomized
comparative studies exist concerning which of

Thorac Med 2011. Vol. 26 No. 2

the options should be offered to the patient as
initial therapy. Percutaneous drainage was fa-
vored for those patients with normal pancreatic
ducts and those with strictures and no duct-cyst
communication [11]. But the main complication
is drain tract infection, which occurred in one-
half of patients [12]. The 2 major techniques of
endoscopic drainage are transmural cystenteros-
tomy with stent placement and transpapillary
stenting. Transmural cystenterostomy is sug-
gested for the completely obstructed pancreatic
duct, and transpapillary stenting was suggested
for patients with a communicating pseudocyst.
Complications of endoscopic drainage include
bleeding, perforation, secondary infection, and
stent migration (about 11% to 37%) [13-16].
Therefore, which of these techniques should be
offered to the patient as an initial therapy de-
pends on the pancreatic ductal condition, com-
plications of the pseudocysts, and the operator’s
experience.

Depending on the location and extent of
the fluid collection or the presence of infection,
complications can occur in up to 40% of cases,
as reported in various studies [17]. Mediastinal
pseudocyst is a rare complication that is caused
by rupture of the pancreatic duct posteriorly
into the retroperitoneal space, with pancreatic
fluid tracking through the diaphragmatic hiatus-
es into the mediastinum [18]. Methods of suc-
cessful management for mediastinal pancreatic
pseudocyst have been published in many re-
ports. Several treatment options were reported.
Conservative treatment with parenteral nutrition
combined with/without somatostatin or its ana-
logue, octreotide, has been shown to improve
outcome in patients with mediastinal pancreatic
fluid accumulation [19-22]. Radiologic drainage
with a percutaneous catheter, endoscopic stent-
ing, external or internal drainage, and surgical
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drainage should be considered for the complica-
tions or unrelenting symptoms associated with a
pseudocyst. One rare complication arising from
pancreatic pseudocysts was suppurative medi-
astinitis, also known as pancreatic enzymatic
mediastinitis. This pathogenicity is caused by
activated pancreatic enzyme spreading into the
mediastinum following disruption either of the
pancreatic duct or of the pseudocyst [23]. Most
cases of mediastinitis are due to postoperative
complication of cardiovascular or some thoracic
surgical procedures. Esophageal perforation or
descending spread of odontogenic or retropha-
ryngeal infections is another cause of medias-
tinitis.

The clinical situation of ascending medias-
tinitis due to pancreatic pseudocyst is similar to
the fulminant course of descending necrotizing
mediastinitis [24]. Early diagnosis, adequate
antibiotics, and early effective surgical drainage
can reduce the high mortality rate from 67%
to 15.4% [25]. Since Roberts first reported the
efficacy of thoracoscopic drainage for descend-
ing necrotizing mediastinitis in 1997 [26], less
invasive techniques, such as VATS, have be-
come effective options for the treatment of me-
diastinitis by pleuromediastinal drainage with
or without cervical drainage [24-25]. However,
the optimal surgical approach for mediastinitis
is still controversial. Our case is the first re-
port in the literature of ascending mediastinitis
with extension to the neck due to a pancreatic
pseudocyst. To our knowledge, only 1 case re-
port of mediastinitis arising from a pancreatic
pseudocyst that was successfully treated by tho-
racoscopic drainage alone has been published.
According to the previous methods of treatment
for descending necrotizing mediastinitis from
Cho and Roberts [25-26], and the results of
surgery and percutaneous catheter drainage for

sterile and infected pseudocysts are similar [27].
Therefore, in this case, we performed bilateral
neck incision with drainage, mediastinal deb-
ridement with drainage by VATS, and percu-
taneous CT-guided drainage for the pancreatic
pseudocyst. After the operation, the mediastinal
widening has improved, as seen on follow-up
chest radiographs and the patient began oral
intake on the 11" day after operation. Although
infection, the main complication of catheter
drainage, occurred during the course of hospi-
talization, the patient recovered after adequate
antibiotics treatment for sepsis. The patient was
discharged in a stable condition with a pig-tail
tube for pseudocyst drainage.

In summary, pancreatic pseudocyst compli-
cated with ascending mediastinitis is a surgical
emergency. Early detection and an aggressive
approach are crucial in reducing the high mor-
tality rate of acute mediastinitis. The essential
elements of treatment should be a combination
of surgical debridement and broad-spectrum
antimicrobial agents. A minimally invasive
thoracoscopic operation may have the same ef-
fect as invasive thoracotomy, and percutaneous
catheter drainage is as effective as surgery for
treatment of pancreatic pseudocyst.
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Impending Asphyxia Caused by Migration of Tracheal
Expandible Stent: An Unexpected Complication

Hung-Hsing Chiang*, I-Chun Chuang**, Hsien-Pin Li*, Jui-Ying Lee*, Yen-Lung Lee*,
Yu-Tang Chang*, Shah-Hwa Chou*,***

The use of covered self-expanding metallic stents (SEMS) for malignant tracheo-
esophageal fistula can lead to complications. We report such a case, in which local migration
of a tracheal stent caused it to erode through the trachea and invade the esophagus, leading
to compromise of the airway. This situation was finally resolved by emergency tracheostomy,
thereby saving the patient. The stent was retrieved and a long tracheostomy tube was put in
place so as to bypass the fistula. Similar complications could not be found in the literature.

(Thorac Med 2011; 26: 80-84)

Key words: tracheal stent, malignant tracheo-esophageal fistula, migration

Introduction

Malignant tracheo-esophageal (T-E) fistula,
a serious complication of esophageal cancer,
can aggravate the patient’s underlying condition
and even cause death due to repeated aspiration
and pneumonia attacks [1]. The treatment op-
tions include chemotherapy, irradiation, bypass
surgery, esophageal exclusion and placement of
a covered self-expanding metallic stent (SEMS);
the latter is the most commonly used [2].
Choosing from among the above options must
depend on the patient’s physical status. Most
patients receive palliative placement of a SEMS
in the trachea or esophagus because of techni-
cal feasibility, unresectability of the tumor or

unfitness for surgery. Possible complications
after the SEMS placement are granulation, epi-
theliation, migration and perforation [3]. These
may induce severe airway symptoms, including
dyspnea, stridor, airway obstruction, and finally
death. Perforation is caused by the force of the
stent’s expansion, which is sufficient to erode
through the wall [3]. We herein report a case
in which the tracheal stent continued to erode
into the esophageal wall, with the proximal end
eroding into the lumen. This caused severe air-
way compromise the membranous portion of
the tracheal SEMS.
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Case Report

A 74-year-old male who was a heavy smok-
er and an alcoholic suffered from progressive
dysphagia for 2 months. During esophagoscopy,
a fungative-meaning not clear mass was de-
tected in the upper third of the thoracic esopha-
gus. Biopsy revealed squamous cell carcinoma.
Because of his poor physical condition, we sug-
gested concurrent chemoradiotherapy (CCRT)
as the treatment option. We performed feeding
jejunostomy for nutritional maintenance. The
treatment course was uneventful until 5 months
later, when he complained of progressive pro-
ductive cough with saliva-like sputum. T-E
fistula, located 5 cm above the carina, was con-
firmed by bronchofiberscopy (Figure 1).

Under fluoroscopic and bronchofiberscopic
guidance, placement of a tracheal covered self-
expanding metallic stent (Ultraflex, Boston
Scientific, USA), 1.6 cm in diameter, 4 cm in
length, and with a 2 cm membranous cover, was
performed. After the procedure, the patient’s

Fig. 1. Bronchofiberscopy (arrow) revealed T-E fistula.

symptoms greatly improved. We further con-
sulted a radiotherapist who suggested CCRT be
continued for as long as the patient could toler-
ate it.

Two weeks later, the patient was brought
to our emergency department with severe dys-
pnea. Cold sweats, tachycardia, anxiety, stridor
and gasping were noted. O, saturation was 90%
in room air and the respiratory rate was 27 to
30 breaths per minute. Bronchofiberscopy and
chest computed tomography (CT) were per-
formed immediately, and showed the tracheal
SEMS crossing the trachea and the esophagus
and compromising the airway (Figures 2, 3).
Because of impending asphyxia, tracheostomy
was performed immediately in the emergency
room, lest the patient suffer an arrest during
transfer to the operating room. Under endo-
tracheal tube general anesthesia, the 2" to 5"
tracheal rings were incised through a cervical
transverse incision. The stent was then retrieved
with a long hemostatic clamp. A long endotra-
cheal tube was then inserted and the fistula by-
passed. Its tip was fixed just above the carina.
The symptoms were then relieved.

After the procedure, bronchofiberscopy re-

Fig. 2. Bronchofiberscopy revealed a SEMS crossing between the

trachea and esophagus. Note the compromised airway.
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Fig. 3. Chest CT scan revealed erosion of the tracheal stent into the

esophagus.

Fig. 4. Follow-up of bronchofiberscopy after the retrieval of the

stent revealed serious destruction of a tracheal membranous portion.

vealed serious destruction of a tracheal membra-
nous portion (Figure 4). Thereafter, the tracheo-
stomy tube was changed every 4 weeks under
bronchofiberscopic guidance.

Unfortunately, the patient expired 3 months

Thorac Med 2011. Vol. 26 No. 2

later because of cachexia and an aggravated
general condition. Prior to his death, his breath-
ing was smooth and he was free from aspiration
or respiratory infection.

Discussion

Tracheal stents are used for unresectable
malignant obstructions or to seal off malignant
T-E fistula, especially in those patients who are
unfit for surgical procedures [3-4]. The advan-
tages are that tracheal stent placement is tech-
nically feasible in most centers, less invasive
compared with surgery, and results in dramatic
symptomatic relief. However, migration, frac-
ture, granulation and perforation are among the
disadvantages [4-5].

A possible explanation for this patient’s
condition is that the perforation in the mem-
branous portion, originally caused by CCRT,
was exacerbated by the SEMS. The SEMS then
gradually invaded the esophageal wall and fi-
nally bridged the 2 organs. To our knowledge,
no similar report can be found in the literature.

In such a scenario, and because of airway
obstruction and impending asphyxia, the patient
should be (1) correctly diagnosed and (2) man-
aged immediately. Images studies cannot offer
much help for diagnosis. CT scan might provide
some clues, but the transferring time would be
long and the diagnosis delayed. Bronchofibers-
copy has become the only reliable means of
diagnosis.

Removal of the SEMS through rigid bron-
choscopy or tracheostomy is the only option
after the diagnosis. The former requires a skill-
ful technique. However, we decided to perform
a tracheostomy, since the proximal end of the
stent was above the sternal notch. Also, it could
be performed immediately in the emergency
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department.

This complication should always be kept
in mind. We recommend the application of 2
stents, simultaneously at the trachea and esoph-
agus in the event of T-E fistula [6-8]. First, the
airway obstruction can be alleviated. Shortly,
thereafter, oral intake can be resumed. With
this, the migration of the tracheal stent and ero-
sion of the esophageal wall can be prevented.
Also the symptoms of T-E fistula would be less-
ened, even if they worsened after further CCRT
[9-11].

It is difficult to determine whether continu-
ation of CCRT after emergency episodes is nec-
essary. The authors suggest further CCRT if (1)
the patient’s performance status allows, and (2)
after the placement of tracheal and esophageal
stents instead of the emergency tracheostomy
tube. Otherwise, the patient should receive the
best supportive care owing to his short life ex-
pectancy. Although our patient survived for only
3 months afterwards, he enjoyed unhindered
breathing before he died, so our management
should be considered successful.

In conclusion, a SEMS crossing between
the trachea and esophagus is a life-threatening
emergency. Correct diagnosis and immediate
treatment is the only option to prevent death.
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A Rare Case of Tuberculosis-Associated Immune
Reconstitution Inflammatory Syndrome after
Resection of Thymoma

Guo-En Huang*, Wann-Cherng Perng, Chien-Wen Chen

Tuberculosis-associated immune reconstitution inflammatory syndrome (IRIS) after
human immunodeficiency virus (HIV) treatment is currently a well-accepted concept. IRIS
also occurs in non-HIV-infected patients. We presented a 30-year-old HIV-negative man with
thymoma, CD4 lymphocytopenia and disseminated tuberculosis. He received anti-tuberculous
therapy and responded well initially. Resection of the thymoma was performed 2 months after
the initiation of anti-tuberculous therapy. Neck lymph nodes enlarged and became confluent 1
week after surgical resection of the thymoma. A cutaneous fistula developed and pus smear
disclosed abundant acid-fast bacilli. The CD4 count at that time was higher than at admission,
and the clinical course was compatible with tuberculosis-associated IRIS. The neck
lymphadenopathy improved gradually with continuous anti-tuberculous therapy and repeated
surgical debridement. Tuberculosis-associated IRIS may occur after rapid restoration of the
immunodeficiency status. (Thorac Med 2011; 26: 85-92)

Key words: thymoma, CD4 lymphocytopenia, disseminated tuberculosis, immune reconstitution

85

inflammatory syndrome

Introduction

During the treatment of human immuno-
deficiency virus (HIV) infection, a paradoxical
worsening of the pre-existing opportunistic
infection may occur in those who are receiving
concurrent highly active antiretroviral therapy
(HAART). After the severely compromised im-
munity of the HIV-infected person is restored,

vigorous and dramatic reconstitution of patho-
gen-specific host responses may develop [1-2];
this phenomenon is termed immune reconstitu-
tion inflammatory syndrome (IRIS). The likeli-
hood of IRIS correlates with the extent of CD4"
T cell immune suppression prior to the initia-
tion of HAART, and the degree of viral sup-
pression accompanying an increase in the circu-
lating CD4 cell count following the initiation of
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HAART [3]. This phenomenon has also been re-
ported in non-HIV immunocompromised hosts
with concurrent opportunistic infection, such
as solid organ transplantation recipients who
underwent a withdrawal of immunosuppressive
agents, neutropenic patients who are recover-
ing from neutropenia, and patients whose tumor
necrosis factor (TNF)-alpha therapy has been
discontinued. When immunosuppressive factors
are removed from these non-HIV hosts and ap-
propriate antimicrobial therapy is started, the T
helper responses suddenly become strong and
are not balanced by anti-inflammatory respons-
es [4]. We report a non-HIV infected young
man with thymoma, CD4 lymphocytopenia and
disseminated tuberculosis. IRIS, manifested as
a worsening of cervical lymphadenitis, devel-
oped after anti-tuberculous therapy and resec-
tion of the thymoma.

Case Report

A 30-year-old Taiwanese man presented

with dysphagia and fever for 1 month. He also
had night sweats, productive cough, progressive
dyspnea and body weight loss (15 kg within 1
month), and a tender nodule at the right side of
his neck. On physical examination, his tempera-
ture was 39.2°C, respiratory rate 18/min, pulse
rate 137/min and blood pressure 118/78 mmHg.
There were several soft, non-tender, movable
lymph nodes along both sides of his neck, the
largest being 5 cm in diameter. Oral thrush was
found at the posterior pharyngeal wall and soft
palate.

Chest radiography showed a large anterior
mediastinal mass, along with faint tiny nodules
in both lung fields, and interstitial and nodular
infiltrates in the left upper lobe (Figure 1). High
resolution computed tomography of the chest
showed a large soft tissue mass (7.2 x 5.8 cm)
with heterogeneous enhancement at the prevas-
cular space of the left anterior mediastinum, dif-
fuse nodules scattered in both lung fields, con-
glomerated nodules in the left upper lung, and
enlargement of the supraclavicular lymph nodes

Fig. 1. Chest radiology on admission shows a large anterior mediastinal mass, along with faint tiny

nodules in both lung fields and interstitial and nodular infiltrates at the left upper lobe.

Thorac Med 2011. Vol. 26 No. 2
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(Figure 2). Brain magnetic resonance imaging
(MRI) was performed to exclude infection of
the central nervous system, and the results were
normal. Laboratory analyses revealed normo-
cytic anemia (Hb 11.4 g/dl, MCV 92.6 1), and
an elevated white blood cell count (14400 10
uL), with neutrophils 84.8% and lymphocytes
12.5%. The antibody test for HIV was negative.
The lymphocyte surface marker analysis yield-
ed CD4" lymphocytopenia (23%, 232 cells/pL;
normal 35-50%, >500 cells/uL) and an inverted
CD4:CD8 ratio (0.88, normal 1.0-2.0). Serum
immunoglobulin levels were normal. Sputum

(b)

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

diffuse tiny nodules scattered throughout both lung fields and a
patchy opacity at the left apical lung (a, lung window). A large soft
tissue mass (7.2 x 5.8 cm) with heterogeneous enhancement at the
prevascular space of the left anterior mediastinum. (b, soft tissue
window).

acid-fast stain revealed many acid-fast bacilli
(AFB) and sputum culture later grew Mycobac-
terium tuberculosis. Sputum polymerase chain
reaction (PCR) for Mycobacterium tuberculosis
complex was also positive. Sonography-guided
transthoracic biopsy of the mediastinal mass
yielded a benign thymoma. Excisional biopsy
of the neck lymph node showed chronic inflam-
matory cell infiltration with fibrosis, a nega-
tive AFB stain, and a negative Mycobacterium
species culture. The patient was admitted to an
isolation ward and full-dose anti-tuberculous
chemotherapy with isoniazid, ethambutol, ri-
fampin, and pyrazinamide was started.

The acid-fast stain of the sputum turned ne-
gative after 3 weeks of anti-tuberculous therapy.
There was no more fever and the neck lymph-
adenitis subsided. The patchy infiltrates in the
left upper lobe gradually resolved on the radio-
graph, and the miliary nodules diminished. Nine
weeks after the initiation of anti-tuberculous
therapy, the patient received surgical resection
of the thymoma. On gross examination, the
tumor was encapsulated. The microscopic ex-
amination showed the tumor was composed of
predominantly medium-sized spindle epithelial
cells with slight atypia, mixed with lympho-
cytes. The histology was compatible with thy-
moma, WHO type B3, Masaoka stage II (Figure
3). Anti-tuberculous therapy was continued and
directly observed. The mycobacterial isolate
was sensitive to all the drugs tested, including
isoniazid, rifampin, ethambutol and streptomy-
cin.

However, a paradoxical reaction with newly
developed neck lymphadenitis developed a
week after the surgery (10 weeks after the ini-
tiation of anti-tuberculous therapy; the radio-
therapy had not been started at that time) (Figure
4). He had not received any immunosuppres-
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Fig. 3. Pathology of the thymoma

Sheet-like tumor cells with few lymphocytes. Round or elongated
nuclei with inconspicuous nucleoli. (compatible with WHO
classification type B3)

Fig. 4. One week after surgical resection of the thymoma, tuber-

culosis-associated immune reconstitution inflammatory syndrome
developed in the form of confluent, swelling lymph nodes and
cutaneous fistula that drained pus with strongly positive AFB.

sive agents, including steroids, before the de-
velopment of lymphadenitis. The neck lymph
nodes became confluent, and a cutaneous fistula
developed that drained pus with strongly posi-
tive AFB. The PCR for Mycobacterium tuber-
culosis complex of the drained pus was positive
but mycobacterial culture showed no growth 2
months later. There was no change on the chest
radiographs as compared with 2 weeks previ-
ously. We rechecked the lymphocyte surface
markers, which revealed a partial recovery of

Thorac Med 2011. Vol. 26 No. 2

the lymphocyopenia. His CD4" lymphocyte
count was 385/uL and CD4:CDS ratio was 1.3.
The patient underwent surgical debridement
of the neck lymph nodes several times and the
anti-tuberculous therapy was continued. There
was no more fever or body weight loss. The
confluent lymphadenitis gradually resolved
and the fistula finally healed. Five months af-
ter admission, he was discharged with anti-
tuberculous therapy. At the time of discharge,
the miliary lesions on chest X-ray were almost
completely resolved. The absolute CD4 count
was still below the normal range (154.8/uL) and
the CD4/CDS ratio was 1.09. The patient did
not come back for follow-up after discharge.

Discussion

The criteria of IRIS have yet to be estab-
lished. In HIV-infected individuals, most defini-
tions required the presence of acquired immu-
nodeficiency syndrome (AIDS) with a severe
CD4 lymphocytopenia, the presence of an anti-
gen (bacteria, viruses or fungi), a positive viro-
logic and immunological response to HAART
therapy, and the exclusion of an alternative
diagnosis (such as drug resistance or poor com-
pliance with therapy). In non-HIV patients, a
dysregulated inflammatory response was also
reported when there was a rapid reconstitution
of immunodeficiency. No laboratory marker is
considered as a reliable indicator of IRIS [5].
Tuberculosis-associated IRIS is particularly well
recognized. The most common clinical mani-
festations are fever, lymphadenopathy and
deterioration of respiratory symptoms. In HIV-
infected patients, the onset of tuberculosis-
associated IRIS was strongly associated with
anti-viral therapy, mostly within 2 months after
the initiation of HAART. Extrapulmonary TB
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was a risk factor [6]. However, long before the
HIV epidemic, clinical illness consistent with
IRIS had been reported in non-HIV patients
following anti-tuberculosis treatment [7]. A
paradoxical worsening of pre-existing infection
may occur after initiation of anti-tuberculosis
therapy, although it is usually self-limited; most
of the reported cases were extrapulmonary tu-
berculosis [8]. In non-HIV patients with lymph
node tuberculosis, Hawkey et al. [9] reported
that the incidence of a paradoxical reaction after
anti-tuberculous therapy was 23%. In this ret-
rospective study, the median onset time was 46
days after initiation of anti-tuberculous therapy.
Hosts immunocompromised due to solid-organ
transplantation, women during the post-partum
period and patients recovering from chemo-
therapy—induced neutropenia have also been
reported to develop IRIS when there is a sudden
improvement in immune function. The mecha-
nism is thought to be a sudden change in the
dominant T helper responses to inflammation
that is not well balanced by anti-inflammatory
responses [4].

In non-HIV infected patients with tubercu-
losis, a CD4 lymphocytopenia also indicates
advanced disease and immunodeficiency. In a
West African study [10], 14% of patients who
were hospitalized due to pulmonary tuberculo-
sis presented with CD4 cell subsets below 300
cells/ml in the absence of HIV infection. On the
other hand, disseminated tuberculosis is thought
to be a cause of profound lymphocytopenia. In
most cases, T cell subsets were not evaluated
until the patient became overtly ill [11-12].
Lymphocytopenia may predispose to miliary
tuberculosis, whereas miliary tuberculosis may
result in lymphocytopenia [10-11]. It is difficult
to differentiate which condition presents first.
The interaction between CD4 cell subsets and

mycobacteria is complex. Increases in CD4 cell
subsets and improvement in immune function
may trigger clinical manifestations of tubercu-
losis [12].

Thymomas are the most common thymic
neoplasm, and immunological dysregulation is
1 of the paraneoplastic syndromes of thymoma.
The immunological alternations include in-
verted CD4:CDS cell ratios, B-cell lymphope-
nia and hypogammaglobulinemia [13-14].
Although in previous reports the removal of the
thymoma in this subset of patients did not reli-
ably induce the recovery of immunodeficiency
[15], thymectomy has been reported to improve
chronic diarrhea in those who had thymoma
with immunodeficiency [16]. In this case, the
deterioration of lymphadenitis occurred after the
resection of the thymoma. The clinical course
resembled the tuberculosis-associated IRIS that
occurs in HIV-infected patients (Figure 5). This
implies a certain degree of improvement in the
immune status after surgical resection of the
thymoma. The IRIS was probably a response
to surgical intervention and anti-tuberculous
therapy.

In HIV-infected patients, TB-associated
IRIS was thought to be a self-limiting syndrome,
and that anti-TB therapy, anti-viral therapy
should be continued. Manosuthi et al. [17] re-
ported there was a tendency toward a higher
subsequent mortality and morbidity, and that
affected patients may need hospitalization for
supportive care and even anti-inflammatory
agents such as steroids to minimize the dete-
rioration of symptoms. In our patient, the pre-
sentation of TB-associated IRIS was mainly
the worsening of lymphadenitis. The confluent
lymphadenitis persisted and required surgical
intervention. The cutaneous fistula closed under
repeated debridement, as well as the adminis-
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TB and HIV co-infected patient

Diagnosis of TB .. HAAR Keep Anti-TB  therapy
Anti-TB therapy Clinical Improvement - IRIS Clinical Improvement
Diagnosis of TB .. Thymoma Keep Anti-TB  therapy
Anti-TB therapy Clhwieal Toprevarent Resection = Clinical Improvement

This case

Fig. 5. Similarity between the clinical course of this case and that of patients with HIV infection, tuberculosis and IRIS.

tration of effective anti-tuberculous therapy.
Supportive care includes drainage or excision
of lymph nodes; the continuation of anti-tuber-
culous therapy was also a principle of treating
TB-associated IRIS in non-HIV patients with
TB adenitis [9].

Conclusion

We report a patient with disseminated tu-
berculosis, CD4 lymphocytopenia and a thymo-
ma who developed tuberculosis-associated IRIS
8 days after thymectomy, and 71 days after the
initiation of anti-tuberculous therapy. The pa-
tient was not HIV-infected but thymoma-asso-
ciated CD4 lymphocytopenia predisposed him
to disseminated tuberculosis. After the initiation
of anti-tuberculous therapy and thymectomy,
the neck lymphadenitis worsened; IRIS may be
occurred as the the immune suppressive factors
was removed. When the CD4 lymphocytopenia
improved, IRIS improved after the continuation
of anti-tuberculous therapy and surgical debri-
dement.

Thorac Med 2011. Vol. 26 No. 2
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Suspected Aspiration Pneumonia in a Patient with
Esophageal Compression Related to Cervical Spine
Osteophytes

Hui-Chia Tien, Chung-Yi Lin, Chien-Liang Wu

This report describes a case of aspiration pneumonia with a very rare etiology — cervical
spine osteophytes. The initial symptoms of this 65-year-old man were progressive dysphagia
and weight loss for 1 year. He had been admitted recently for aspiration pneumonia.
Radiological examination indicated anterior cervical spine osteophytes at the C4-C5 level,
which obstructed the esophagus, and consequently induced frequent choking. This can be
easily diagnosed by cervical X-ray, but overlooking the findings could easily lead to severe
complications. After undergoing an anterior cervical disectomy at C4-C5, the patient's
nutritional status and the above-mentioned symptoms improved. (Thorac Med 2011; 26: 93-

98)

Key words: pneumonia, dysphagia

Introduction

Aspiration pneumonia is commonly seen in
the pulmonary service. The associated risk fac-
tors include COPD, heart disease, malignancy,
diabetes mellitus, living in a nursing home, ce-
rebral infarction and aging [1-2]. Among these
factors, aging, which results in a decrease in
swallowing and the cough reflex, plays the most
important role. Aspiration pneumonia caused by
anterior cervical spine osteophytes is rare. Since
cervical symptoms are usually not obvious,
physicians may overlook the differential diag-
nosis of cervical spine osteophytes. We report
a 65-year-old man with ankylosing spondylitis

who was admitted for aspiration pneumonia
caused by anterior cervical spine osteophytes.

Case Report

A 65-year-old male, an ex-smoker (30 packs
per year), had been diagnosed with ankylosing
spondylitis 40 years previously with regular
follow-up in a local hospital.

He complained of progressive dysphagia,
choking easily, poor appetite and weight loss of
15 kg (from 60 to 45 kg) during the past year.
He also had had yellow sputum and numb-
ness of both hands for a long time. Half a year
before this admission, he went to a local hos-
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pital where thorough examinations, including
abdominal sonography, abdominal computed
tomography (CT), panendoscopy and tumor
markers, were performed to exclude malignan-
cy. The results of the abdominal CT, abdominal
sonography and tumor markers were unremark-
able. He was discharged with the diagnosis of
gastro-esophageal reflux. He used a proton-
pump inhibitor regularly, but the symptoms still
progressed. One month before this admission,
he experienced poor sleep quality and emotional
disturbance, for which he visited a psychiatrist,
but he still felt very unwell after anxiolytics and
hypnotics use.

On this occasion, he was admitted to our
ward with exacerbation of cough with increas-
ing yellow sticky sputum for 4 days. Fever was
also noted during hospitalization. Physical ex-
amination was normal, except right lower lung
crackles. Laboratory tests showed leukocytosis
(15.70 x 10°/uL) and elevated C-reactive pro-
tein (19.41 mg/dL). Chest X-ray (Figure 1)
showed right lower lung infiltrates, compatible
with pneumonia. Because of the patient’s chok-
ing easily and numbness in both hands, cervical
X-ray (Figure 2) was performed, which showed
symmetrical syndesmophytes bridging inter-
vertebral disc spaces at the level of C4-C5. In
the esophagogram (Figure 3a) report, choking
easily was found to result from posterior com-
pression of the esophagus by a marked spur for-
mation at the C4-C5 level. Contrast medium as-
piration in the right lower lung (Figure 3b) was
also found during the exam. After moxifloxacin
and piperacillin treatment for 1 week, the fever
subsided and the right lower lung consolidation
resolved itself. Three sets of sputum culture
confirmed that there was no pathologic bacte-
rial growth. Spinal magnetic resonance imag-
ing (MRI) (Figure 4) revealed disc bulging and
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Fig. 1. Chest X-ray showed right lower lung infiltrates, compatible
with pneumonia.

Fig. 2. Cervical X-ray showed symmetrical syndesmophytes

bridging intervertebral disc spaces at the level of C4-CS5.
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Fig. 3a. In the esophagogram, posterior compression of the eso-

phagus by spur formation at the C4-C5 level.

&
ey <)
Fig. 3b. Contrast medium aspiration in the right lower lung was
noted during the exam.

hypertrophy of the ligamentum flavum at the
C4-C5 level causing spinal stenosis and mild
cord compression. The neurosurgeon recom-
mended operation, and the patient successfully

Fig. 4. Spinal magnetic resonance imaging revealed disc bulging

and hypertrophy of the ligmentum flavum at the C4-C5 level with

cord compression.

underwent C4 and C5 discectomy. One month
after surgery, he was followed up at our out-
patient clinic. The dysphagia was significantly
improved.

Discussion

Aspiration pneumonia, also called “degluti-
tion pneumonia’ and “hypostatic pneumonia”
[2], is defined as the misdirection of oropha-
ryngeal secretions or gastric contents into the
respiratory tract [1], followed by findings of
inflammation in the chest X-ray [2]. This type
of aspiration can be divided into 2 categories:
silent and apparent aspiration [2]. Silent aspi-
ration, which means the swallowing of nasal-
pharyngeal secretion due to decreased swal-
lowing and cough reflexes [2], usually occurs
at night. This condition is frequently found not
only in mechanically ventilated patients, but
also in healthy elderly persons with gradually
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decreased swallowing and cough reflexes. Ap-
parent aspiration occurs when persons with
swallowing disorders direct food into the air-
ways during meals [2]. Sedative and sleeping
medications also lead to silent and apparent as-
piration due to the muscle relaxation effect [2].

The common disorders related to aspiration
are anatomic abnormalities, such as neoplastic
diseases, neuromuscular disorders, and gastro-
esophageal reflux [3]. Cervical osteophytes are
rarely mentioned except in patients with anky-
losing spondylitis (AS) and diffuse idiopathic
skeletal hyperostosis (DISH), also known as
physiologic vertebral ligamentous calcification)
[4]. In 1926, Mosher reported 2 cases of cervi-
cal spondylitic dysphagia [3, 6], and thereafter,
sporadic case reports were published. Many
hypotheses have been put forth, but the mecha-
nism of cervical osteophyte-induced dysphagia
remains unclear. Anterior cervical osteophytes
are often found in middle-aged men without
symptoms. Only a few patients have experi-
enced dysphagia because of esophageal com-
pression by cervical osteophytes, and associated
pneumonia is even rarer. A review of anterior
cervical ostephytes by Saffouri and Ward re-
ported only 7 cases of dysphagia in 116 patients
(6.03%) with cervical osteophytes [7]. The C4-
C7 vertebral body is usually affected because at
this level the esophagus is relatively less flexi-
ble [5] and closely fixed to the cricoid and dense
soft tissue around the thyroid [3]. Below C7,
the esophagus is flexible, so it can change shape
to allow the bolus to pass. Osteophytes may
also result in perifocal inflammation around
the esophagus, with follow-up adhesion or fi-
brosis [3]. Our patient also had osteophytes at
the C4-CS5 level that compressed the esophagus,
which was partly fixed to the peripheral tissue,
leading to progressive dysphagia.

Thorac Med 2011. Vol. 26 No. 2

A lateral spine film and esophagogram can
confirm the diagnosis [4]. MRI provides a defi-
nite anatomic picture of osteophytes for pre-
operative evaluation.

Conservative treatment should be adminis-
tered first. Surgery is indicated in patients who
have severe esophageal obstruction and life-
threatening symptoms, such as recurrent aspira-
tion and cachexia. Nutritional counseling is also
of great importance [4].

In conclusion, we have reported a middle-
aged male patient with ankylosing spondylitis
who had experienced numbness of both hands
for a long time. During the most recent year, he
suffered from progressive dysphagia, choking
easily, and weight loss of 15 kg. These symp-
toms led to his mood disorder, for which he vis-
ited a psychiatrist. Thereafter, he took sleeping
medication for 1 month, which might ultimately
have resulted in aspiration pneumonia. After a
meticulous history-taking and extensive differ-
ential diagnosis, cervical osteophytes-induced
dysphagia and aspiration were diagnosed. Even-
tually, he was treated appropriately, and life-
threatening complications were reduced to a

minimum.
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Gastrointestinal Metastasis of Primary Lung
Mucoepidermoid Carcinoma: A Case Report

Chun-Sheng Chen, Diahn-Warng Perng, Yu-Chin Lee

Primary lung cancer is a common neoplasm, and frequently metastasizes to internal
organs such as the lung, liver and adrenal gland; however, it is relatively rare for lung cancer
to metastasize to the gastrointestinal tract. The common symptoms are gastrointestinal
bleeding, abdominal pain, obstruction, and perforation. The most common histology of small
intestinal metastasis from lung cancer is adenocarcinoma. Gastrointestinal tract metastasis
is an extremely poor prognostic indicator of lung carcinoma. We described an 80-year-
old male with mucoepidermoid carcinoma of the lung, left lower lobe, with mediastinal
lymphadenopathy and lung-to-lung metastases, cT2N2M1, stage IV status post-chemotherapy
who suffered from an acute onset of abdominal pain. The abdominal CT revealed a suspected
ruptured hollow organ. Emergency laparotomy revealed ileum perforation, and the pathology
of the surgical specimen proved intestinal metastasis from lung cancer. The patient expired
about 2 weeks after the laparotomy. (Thorac Med 2011; 26: 99-103)

Key words: lung carcinoma, gastrointestinal metastatic tumor

Introduction

Primary lung cancer is a common neo-
plasm, and frequently metastasizes to inter-
nal organs such as the lung, liver and adrenal
gland; however, it is relatively rare for lung
cancer to metastasize to the gastrointestinal (GI)
tract. The common symptoms are GI bleeding,
abdominal pain, obstruction, and perforation.
Herein, we describe a case of symptomatic GI
metastasis from lung cancer.

Case Report

This 80-year-old male visited our emer-
gency room on 1 July 2008 because of a wors-
ening cough and dyspnea for a week. He was a
smoker, consuming 1.5 packs of cigarettes per
day for 50 years, and had a history of mucoepi-
dermoid carcinoma of the lung, left lower lobe,
with mediastinal lymphadenopathy and lung-
to-lung metastases, cT2N2M1, stage IV status
post-oral Ufur plus vinorelbine for 3 cycles,
which was started on 21 April 2008; palliative
radiotherapy with a total dose of 4000cGy over
the tumor was started on 24 June 2008. He was
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admitted to our hospital for treatment of sus-
pected pneumonia on the same day. However,
the patient complained of acute abdominal pain
on 9 July. Physical examination revealed dif-
fuse tenderness with rebounding pain through-
out the abdomen. Emergency abdominal CT
was arranged on the same day, and showed free
air in the abdomen, but more in the upper abdo-
men. In addition, ascites was also noted. Hence,
a ruptured hollow organ was considered. Emer-
gency laparotomy was performed immediately.
Exploration of the abdominal cavity revealed a
small perforation at the ileum, at 170 cm above
the ileocecal valve, with a soft tissue mass in-
side; several small nodules at the mesentery
were also noted. Segmental resection of about
20 cm and anastomosis were performed. His-
tological analysis of the specimen (Figure 1)
showed the presence of a transmural infiltra-
tion of adenocarcinoma cells which were im-
munoreactive for CK5/6 and CK7, but negative
for CK20, TTF-1 and CDX2 stains. Intracy-
toplasmic mucin vacuoles were observed, and
mucosal necrosis and acute and chronic inflam-

Fig. 1. (H&E stain X 40) The specimen was obtained from the
ulcerative site of the ileum, which showed transmural infiltration

of adenocarcinoma cells. Mucosal necrosis and acute and chronic
inflammation are also seen. The finding was similar to the morpho-
logical and immunohistochemical findings of specimens from

primary lung cancer.
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Fig. 2. (H&E stain X 200) The specimen was obtained from the
primary lung tumor, which revealed bronchial tissue with non-
small cell carcinoma, and is composed of neoplastic cells arranged
in solid and focal glandular patterns. Focal squamoid differentiation
is noted. The morphological findings are compatible with those of
mucoepidermoid carcinoma.

mation were also seen. Lymphatic invasion was
noted. A comparison with the previous biopsy
specimen of the primary lung tumor (Figure 2)
showed a similar morphological and immuno-
histochemical finding. Ileum metastasis from
lung cancer with the complication of intestinal
perforation was confirmed. After the operation,
the patient recovered slowly and could not be
weaned from mechanical ventilator support.
Unfortunately, an episode of ventilator-related
pneumonia occurred on 26 July 2008, followed
by septic shock with multiple organ systemic
dysfunction. The patient expired on 28 July
2008.

Discussion

Lung cancer is the most frequent cause of
cancer death in the world. About 50% of pa-
tients with lung cancer have distal metastasis
at the time of diagnosis. The preferential sites
of extra-pulmonary metastasis are the lymph
nodes, liver, adrenal gland, bone, and brain.
GI metastasis of primary lung carcinoma is
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considered to be very rare, although there is
approximately 4.7-14% prevalence at autopsy
[1-2]. Acute abdominal emergencies due to GI
metastasis from carcinoma to the lung are ex-
tremely rare. Yang [3] reported that the clinical
prevalence of symptomatic GI metastasis of
lung cancer was 1.77% (6/339). The small bow-
el was the most common GI metastatic site of
lung cancer. The jejunum had a slightly higher
prevalence [4-5], and the duodenum as a site of
metastasis was relatively rare [6-7]. Esophageal
metastasis was rare, but direct extension was
common, based on autopsy reports [2]. Most
cases are asymptomatic with rare symptoms of
dysphagia. The middle 1/3 of the esophagus is
the most common site of metastasis, mainly due
to its proximity to the lymphatic-rich tracheal
hilar region. Gastric metastasis from lung can-
cer is very rare and often asymptomatic. Au-
topsy reports range from 0.2% to 1.7% in sev-
eral series [1-2], and only a few symptomatic
cases have been published [8-11]. These cases
presented with symptoms of epigastric pain,
chronic bleeding, anemia, and hematemesis.
Large bowel metastasis from lung cancer is also
very rare and in an autopsy study from Japan,
the colonic metastasis rate was only 0.5% [1].

Patients with GI metastasis of lung cancer
are often asymptomatic. The most common
symptoms are abdominal pain, nausea, vomiting,
anemia, and weight loss [2, 12]. GI metastasis
of lung cancer can cause serious complications,
such as perforation, obstruction, intussuscep-
tion, and GI hemorrhage. These findings gener-
ally present after the diagnosis of the primary
disease, but can occur synchronously or before
diagnosis of the primary lesion [12-14].

The most common histological types of
lung cancer that cause small bowel perforation
are adenocarcinoma and squamous cell carcino-

ma [4]. GI bleeding developed more commonly
in large cell carcinoma [15]. The pathogenesis
of small bowel metastasis has been thought
to be tumor cell spread via the hematogenous
and lymphatic routes. The tumor invades the
full thickness of the bowel with permeation of
the submucosal vessels. As a result, the blood
supply may be compromised, leading to the
observed necrosis and ulceration of the mucosa.
Thus, ischemia is likely the underlying mecha-
nism for hemorrhage, and may also predispose
the bowel to perforation [16]. Chemotherapy
of the primary bronchogenic carcinoma with
small intestine and stomach tumor infiltration
has been reported to lead to tumor necrosis and
small bowel or stomach perforation [17].

The prognosis of patients with GI metasta-
sis of lung cancer is extremely poor. In reported
series [1, 18], the mean survival was 66 days,
with 50% of patients not surviving beyond 30
days. Survival time was not affected by the
therapy to the primary site of the cancer or its
metastases [19]. This indicates that small bowel
metastasis is a poor prognostic indicator of lung
carcinoma.

Because of improvements in chemotherapy,
supportive care for lung cancer patients, and the
extension of life expectancy, we may encounter
an increasing number of cases of GI metastases
in the future. Thus, we should pay attention to
GI metastatic signs such as GI bleeding, ab-
dominal pain, nausea, vomiting, or less com-
monly, ileus. Development of GI symptoms af-
ter chemotherapy should be carefully managed
in patients with GI metastasis because of the
possibility of chemotherapy-induced perfora-
tion.

In conclusion, acute abdomen as a presenta-
tion of lung cancer metastasis is rare. The small
bowel is the main location in the GI tract where
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hemorrhage or perforation occurs. When life-
threatening complications such as perforation
or intussusception develop, they often need
emergency surgery and subsequent adjuvant
chemotherapy. However, a poor prognosis is
still predicted.

References

—

.McNeill PM, Wagman LD, Neifeld JP. Small bowel
metastases from primary carcinoma of the lung. Cancer
1987; 59: 1486-9.

2. Antler AS, Ough Y, Pitchumoni CS, ef al. Gastrointestinal
metastases from malignant tumors of the lung. Cancer
1982; 49: 170-2.

3.Yang CJ, Hwang JJ, Kang WY, et al. Gastro-intestinal
metastasis of primary lung carcinoma: clinical presenta-
tions and outcome. Lung Cancer 2006; 54: 319-23.

4. Garwood RA, Sawyer MD, Ledesma EJ, ef al. A case and
review of bowel perforation secondary to metastatic lung
cancer. Am Surg 2005; 71: 110-6.

5.Berger A, Cellier C, Daniel C, ef al. Small bowel metas-
tases from primary carcinoma of the lung: clinical fin-
dings and outcome. Am J Gastroenterol 1999; 94: 1884-
7.

6.Yilmaz S, Dursun M, Canoruc F, et al. Upper gastroin-
testinal bleeding caused by small-cell lung cancer: a case
report. Dig Dis Sci 2006; 51: 788-90.

7.Cremon C, Barbara G, De GR, ef al. Upper gastroin-
testinal bleeding due to duodenal metastasis from primary
lung carcinoma. Dig Liver Dis 2002; 34: 141-3.

8. Yamamoto M, Matsuzaki K, Kusumoto H, et al. Gastric

metastasis from lung carcinoma. Case report. Hepato-

gastroenterol 2002; 49: 363-5.

Thorac Med 2011. Vol. 26 No. 2

9. Casella G, Di BC, Cambareri AR, et al. Gastric metastasis
by lung small cell carcinoma. World J Gastroenterol
2006; 12: 4096-7.

10. Suzaki N, Hiraki A, Ueoka H, et al. Gastric perforation
due to metastasis from adenocarcinoma of the lung.
Anticancer Res 2002; 22: 1209-12.

11. Fletcher MS. Gastric perforation secondary to metastatic
carcinoma of the lung: a case report. Cancer 1980; 46:
1879-82.

12.John AK, Kotru A, Pearson HJ. Colonic metastasis from
bronchogenic carcinoma presenting as pancolitis. J
Postgrad Med 2002; 48: 199-200

13. Habesoglu MA, Oguzulgen KI, Ozturk C, ef al. A case of
bronchogenic carcinoma presenting with acute abdomen.
Tuberk Toraks 2005; 53: 280-3

14. Gitt SM, Flint P, Fredell CH, et al. Bowel perforation due
to metastatic lung cancer. J Surg Oncol 1992; 51: 287-91

15. Jansen JM, Oldenburg B, van Milligen de Wit AW. Small
intestinal metastasis from non-small-cell carcinoma of
the lung: a rare cause of GI bleeding of obscure origin.
Gastrointest Endosc 2004; 59: 447-9.

16. Pang JA, King WK. Bowel hemorrhage and perforation
from metastatic lung cancer. Report of three cases and a
review of the literature. Aust. NZ J Surg 1987; 57: 779-
83

17.Yuen JS, Chow PK, Ahmed Q. Metastatic lung cancer
causing bowel perforations: spontaneous or chemother-
apy-related? ANZ J Surg 2002; 72: 245-6.

18. Garwood RA, Sawyer EJ. Ledesma, et al. A case and
review of bowel perforation secondary to metastatic lung
cancer. American Surgeon 2005; 71: 110-6.

19. Mosier DM, Bloch RS, Cunningham PL, et a/. Small
bowel metastases from primary lung carcinoma: a rarity
waiting to be found? American Surgeon 1992; 58: 677-
82.



Gastrointestinal Metastasis of Primary Lung Mucoepidermoid Carcinoma 103

PREEVE MR RN B bk & BF % H IEWRL - fm bl

WK BEBRE FHF

e E - L2 R #"ﬁtg}i——lhﬁﬁ gg,,grstﬁ‘wwg;%"_}aﬁx\og{—;a,a#:,n)’ﬁ‘aﬁ,é_j_s;:gi—‘g’

LHERB I ARE SR agsﬂ:.&gug— AP F LR R ek AL R B b
A R S R F S ERE Y S S R T R A T

FEBE - AFELFEFFOFE - AP - FRN- BOADIHpHE B AP LRREL

Ry £ 6RO T L B R S L FRAALERA SRR KA

ha

BrR Y 2 BT A c GREIELEER v T LBT LR AET N G R INVER L

BRI o A S b RS A R R e o (WIEFE S 2011; 26: 99-103)

MAER o T A A

Fé‘rm 5 v
AETE BRI FF o KR RFER R 112540 FWE S K2015

fimiees 5t REI1004£26525



104

Congenital Bronchial Atresia Presenting as a Cavitary
Lesion — A Case Report

Chia-Hsiang Li, Yi-Heng Liu, Chih-Yen Tu, Chuen-Ming Shih, Wu-Huei Hsu,
Chia-Hung Chen

Bronchial atresia is a rare congenital anomaly usually identified as an incidental finding
during routine examinations in adulthood. We report a case in which routine chest radiograph
revealed bronchial atresia with a cavitary lesion surrounded by hyperinflated lung tissue and
few vascular markings. Chest computed tomography (CT) revealed a cavitary lesion with air-
fluid level and segmental emphysematous changes. Bronchoscopy revealed a very small

orifice at the beginning of the bronchus.

The initial chest radiograph findings of bronchial atresia can mimic those of many
pulmonary diseases. The diagnosis of congenital bronchial atresia can be confirmed on the
basis of chest CT findings. Bronchoscopy can be helpful in excluding the possibility of other
pulmonary diseases in doubtful cases. (Thorac Med 2011; 26: 104-107)

Key words: bronchial atresia, cavitary lesion, computed tomography

Introduction

Bronchial atresia was first reported by
Ramsay and Byron in 1953 [1]. It is an uncom-
mon anomaly caused by focal obliteration of
the bronchial lumen and the absence of com-
munication between a lobar, segmental or sub-
segmental bronchus and the central airway [2-
4]. Stenosis results in the collection of mucus in
the bronchi and formation of a bronchocele. In
most patients with bronchial atresia, the anom-
aly is detected as an incidental finding during
routine examinations. Bronchial atresia is as-
sociated with various abnormalities, including

pulmonary sequestration, congenital adenoma-
toid malformation, congenital lobar emphyse-
ma, bronchogenic cyst, pericardial defects, and
aplastic lungs [2-4]. Herein, we report a case
of bronchial atresia with a tubular mass, which
was diagnosed by chest radiography. The chest
computed tomography (CT) and bronchoscopy
findings confirmed this diagnosis.

Case Report

A 17-year-old non-smoking woman under-
went routine chest radiography during a health
check-up. Her chest radiograph revealed a
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cavitary-like lesion surrounded by hyperinflated
lung tissue with a few vascular markings on the
left upper lobe (Figure 1). She was symptom-
free. The results of all laboratory tests and phy-
sical examinations were normal.

A chest CT scan revealed a thin-walled
cavitary lesion with air-fluid level and emphy-
sematous changes in the anterior segment of the

left upper lobe. These findings were consistent
with those for mucocele. No other pulmonary

Fig. 1. Chest radiograph revealed a tubular mass surrounded by
hyperinflated lung tissue with a few vascular markings on the left
upper lung field.

Fig. 2. Chest computed tomography scan showed a cavitary lesion

with an air-fluid level and emphysematous changes in the anterior
segment of the left upper lobe.

Fig. 3. Bronchoscopy revealed a very small orifice at the beginning
of the anterior segmental bronchus of the left upper lobe.

masses were visible on the CT image (Figure
2). Bronchoscopy revealed a very small ori-
fice at the beginning of the anterior segmental
bronchus of the left upper lobe, which possibly
corresponded to the “atretic” anterior segment
(Figure 3). The results of microbiologic and cy-
tologic examinations of the washed specimens
from the cavitary lesion were negative.

The patient was diagnosed with congenital
bronchial atresia and received no further inter-
vention. Follow-up examination 1 year later
revealed that she was asymptomatic, and no
changes were observed in the chest CT scan.

Discussion

Bronchial atresia is a pulmonary anomaly
of unknown cause in which a segmental bron-
chus does not communicate with the central
airways. Although a pathological report is not
available for our patient, the combination of
mucocele, bronchial occlusion and local em-
physematous changes supports our diagnosis of
bronchial atresia, on the basis of Matsushima’s
criteria [5].

There are 2 possible theories about the
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pathogenesis of bronchial atresia. First, the
separated primitive bronchial bud may have
continued to develop, but lost connection with
the central airway. The second proposal has
attributed its cause to a local vascular insult
which resulted in failure of canalization of the
bronchial buds [9].

Bronchial atresia is characterized by a bran-
ching mass or mucocele formed by the mucus-
filled dilated bronchi distal to the atretic seg-
ment. The lung hyperinflation is caused by
collateral ventilation from the adjacent normal
lung via a check valve mechanism; this ventila-
tion occurs through the pores of Kohn and the
channels of Lambert [3, 9]. Bronchial atresia
usually involves a segmental bronchus and is
most commonly found in the posterior apical
segment of the left upper lobe [6-9]. This condi-
tion is usually diagnosed in the second or third
decade of life and exhibits male predominance,
with an estimated prevalence of 1.2 cases per
100,000 males [10]. About half to two-thirds
of the reported patients were asymptomatic be-
fore diagnosis. Recurrent pneumonia, dyspnea,
cough, or hemoptysis has been reported in some
cases [10].

Congenital bronchial atresia is a rare and
benign condition. Initial radiographic examina-
tion of patients with this condition may occa-
sionally reveal findings that resemble those of
serious underlying pulmonary diseases. The cri-
teria proposed by Matsushima et al. (mucocele,

Thorac Med 2011. Vol. 26 No. 2

bronchial occlusion and local emphysema) may
serve as an objective basis for its diagnosis. [5]
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Interventional Bronchoscopy Using Flexible
Bronchoscope and Metallic Stent without Fluoroscopy
to Liberate a Patient from Acute Respiratory Failure
Due to Esophageal Cancer-Related Tracheal Invasion
— A Case Report

Cheng-Nan Yeh, Hung-Jen Chen, Chia-Hung Chen, Chih-Yen Tu, Te-Chun Hsia,
Chuen-Ming Shih

Esophageal cancer with airway invasion can cause central airway obstruction. Acute
respiratory failure is 1 of the most severe complications of patients with central airway
obstruction, and in these patients, interventional bronchoscopic procedures with implantation
of self-expandable metallic stents (SEMSs) can facilitate weaning from mechanical ventilation.
We describe a modified method that was used to successfully liberate an esophageal cancer
patient who was intubated with a 6.5-mm endotracheal tube (ETT) and who was ventilator-
dependent due to advanced esophageal cancer-related central airway obstruction. We
implanted an Ultraflex covered stent using a flexible bronchoscope without insertion through
the 6.5-mm ETT and the patient was weaned from the ventilator shortly after the procedure.

(Thorac Med 2011; 26: 108-113)

Key words: esophageal cancer, respiratory failure, mechanical ventilation, Ultraflex

Introduction

The most common malignancies that invade
the central airway are lung cancer (30%) and
esophageal cancer (30%) [1-2]. Acute respira-
tory failure is 1 of the most severe complica-
tions of esophageal cancer patients with central
airway obstruction. Interventional broncho-
scopic procedures with or without implantation
of self-expandable metallic stents (SEMSs) can

facilitate weaning from mechanical ventilation
[3-5]. Traditionally, rigid bronchoscopy under
general anaesthesia and flexible bronchoscopy
under fluoroscopic guidance have been the most
common methods utilized for therapeutic bron-
choscopic procedures and stent implantation in
mechanical ventilator-dependent patients. How-
ever, some patients are not ideal candidates for
transfer to the operation room for rigid bron-
choscopy with a general anaesthesia because of

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, China Medical University

Hospital, Taichung, Taiwan

Address reprint requests to: Dr. Chih-Yen Tu, Department of Internal Medicine, China Medical University Hospital,

No. 2, Yude Road, Taichung, Taiwan

Thorac Med 2011. Vol. 26 No. 2



Interventional Bronchoscopy for Esophageal Cancer with Respiratory Failure 109

the severity of their illness and comorbidities.
Moreover, the use of fluoroscopy equipment
and additional radiation exposure limit the
availability of fluoroscopy in the intensive care
unit (ICU). We report the successful libera-
tion from a ventilator of a ventilator-dependent
esophageal cancer patient who was intubated
with a 6.5-mm endotracheal tube (ETT) due to
advanced esophageal cancer-related central air-
way obstruction using a flexible bronchoscope
with a SEMS implantation without fluoroscopic
guidance in an ICU.

Case Report

A 47-year-old man was diagnosed with
esophageal squamous cell carcinoma (cT-
4AN1MO stage I1Ib) in February 2010. His chest
computed tomography (CT) scan revealed that
the esophageal cancer had invaded the trachea
(Figure 1). He was admitted for jejunostomy
to prepare for concurrent chemoradiotherapy
(CCRT) for his esophageal cancer on 1 May
2010; however, prior to beginning CCRT, he ex-
perienced progressive dyspnea with stridor. Ten
days after admission, acute respiratory failure
developed, along with ventilator dependence
due to the central airway obstruction; he then

Fig. 1. The chest computed tomography (CT) in February 2010

revealed esophageal cancer (white arrow) with tracheal invasion-
related tracheal stenosis.

was intubated with a 6.5-mm ETT due to the
narrowing trachea (Figure 2). The patient was
not a good candidate for surgery or transfer to
an operation room for rigid bronchoscopy with
a general anesthesia because of the severity of
his illness and his advanced esophageal cancer.
Therefore, we chose to use flexible bronchosco-
py with stent implantation without fluoroscopic
guidance in the ICU. The following day, we
inserted the bronchoscope (BF-260; Olympus;
Tokyo, Japan) through the patient’s oral cavity
under local anesthesia and sedation (i.e., mida-
zolam) into the space between the tracheal wall
and the 6.5-mm ETT (Figure 3A). Then, the
bronchoscope was navigated to the proximal
end of the lesion, and we evaluated the length
of the airway stenosis using a flexible broncho-
scope after we had slowly pulled back the 6.5-
mm ETT. A guide wire was inserted through
the bronchoscopic channel, passing through the

N

Fig. 2. Chest radiography revealed a 6.5-mm endotracheal tube in
the stenotic trachea.

limees 5t RLEI100££265525



110 Cheng-Nan Yeh, Hung-Jen Chen, ef al.

Fig. 3A. The bronchoscope was inserted into the space between the

tracheal wall and the 6.5-mm ETT (white arrow).

Fig. 3B. The guide wire was inserted through a flexible bronchosope

to the lesion.

lesion site (Figure 3B), and the scope was then
removed. The bronchoscope was reintroduced
into the space between the tracheal wall and the
6.5-mm ETT to inspect the location of the guide
wire, and was positioned next to the guide wire
(Figure 3C). Under direct bronchoscopic visual-
ization, the delivery catheter (Boston Scientific)
was advanced over the guide wire to release the
Utrafllex covered stent (18 mm x 6 cm) (Figure

Thorac Med 2011. Vol. 26 No. 2

A

Fig. 3C. A SEMS (black arrow) was inserted between the tracheal
wall and the 6.5-mm ETT (white arrow) through the vocal cord.

Fig. 3D. An Ultraflex stent (Boston Scientific) was successfully

implanted and restored airway patency.

3D). The delivery catheter and guide wire were
then withdrawn, leaving the bronchoscope to
check the position of the stent. Fifteen minutes
were needed to finish our procedure, and there
was no desaturation <90%, bleeding or hy-
potension (systolic blood pressure <90 mmHg)
during the procedure. Soon after the tracheal
stent implantation, the patient was liberated
from the ETT without ventilator dependence
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Fig. 4. Chest radiography after the procedure revealed a metallic

stent (black arrows) in the tracheal lumen.

(Figure 4). After weaning, he began CCRT for
his esophageal cancer.

Discussion

Advanced esophageal cancer can lead to
airway involvement and has a poor prognosis.
Approximately 34~50% of patients with esoph-
ageal cancer have been reported to develop
airway involvement, with a slight predilection
for the left bronchus [6], and 5~10% develop
esophago-respiratory fistula [7]. In these pa-
tients, laser resection, electrocautery, argon
plasma coagulation and stenting are techniques
that can provide immediate relief, in contrast to
the delayed effects of cryotherapy, brachyther-
apy and photodynamic therapy, in the palliative
setting of alleviating central airway obstruction
[8]. Metallic airway stent insertion can achieve
symptomatic relief in the majority of patients
with airway obstruction from both extrinsic
compression and direct tumor invasion, and has
also been shown to be useful in the treatment of

tracheo-esophageal fistulas [9]. SEMS implan-
tation and bronchoscopic tools can be used in-
dividually or in combination to match the needs
of patients with airway disorders.

A consensus has been established that indi-
viduals presenting with imminent suffocation
or respiratory failure with stenosis >50%, often
have subtotal obstruction of the central airway
[10]. Airway protection using an endotracheal
tube is usually required to save the patient’s
life prior to referral. With the advances in air-
way stents and insertion techniques, the use of
interventional bronchoscopic procedures has
been reported to facilitate weaning from the
ventilator and extubation in these patients [3-
4]. The interventional bronchoscope can be
used through the ETT in patients with acute
respiratory failure and ventilator dependence.
Clinically, there are 2 common types of airway
stents (silicone stent and self-expanding me-
tallic stent) available for interventional bron-
choscopy [11]. The use of silicone stents is
preferred in patients with benign conditions
and can be inserted using a rigid bronchoscope.
The rigid bronchoscope with a larger working
channel can provide better access and allow for
safer procedures with ventilator preservation,
but patients need to receive general anesthe-
sia. The self-expanding metallic stent can be
implanted by using a flexible bronchoscope
with fluoroscopic guidance in mechanically
ventilated patients. Since some patients are not
candidates for general anesthesia, and fluoros-
copy equipment is not available in our ICU, a
modified procedure using a flexible broncho-
scope without fluoroscopic guidance to implant
SEMS is feasible in patients with central airway
obstruction-related respiratory failure [12]. Our
patient had advanced esophageal cancer-related
central airway obstruction which increased the
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risk of transfer to the operation room and the
use of general anesthesia. Therefore, we used
our modified procedure to implant SEMSs in
an ICU setting. The rate of successful weaning
from the mechanical ventilator and survival af-
ter airway Ultraflex stenting was 68.7% (11 out
of 16 cases) in Taiwan using this method [13].

Our patient suffered acute respiratory fail-
ure due to esophageal cancer invading the tra-
chea and he was intubated with a 6.5-mm ETT.
Traditionally, the bronchoscope or SEMSs are
inserted through ETTs, but the smaller 6.5-mm
ETT limited the ability to insert the broncho-
scope or SEMSs. Therefore, we modified the
procedure for the smaller lumen of the 6.5-mm
ETT by passing the bronchoscope and SEMS
through the space between the tracheal wall and
the 6.5-mm ETT. This new modified method of
flexible bronchoscopy with SEMS implantation
without fluoroscopic guidance in the ICU is
feasible and is quite possibly suitable for use in
patients who have been intubated with smaller
ETTs (<7.0 mm) due to central airway obstruc-
tion.

References

1. Cavaliere S, Venuta F, Foccoli P, ef al. Endoscopic treat-
ment of malignant airway obstructions in 2,008 patients.
Chest 1996; 110: 1536-42.

2.Chan KP, Eng P, Hsu AA, et al. Rigid bronchoscopy and
stenting for esophageal cancer causing airway obstru-
ction. Chest 2002; 122: 1069-72.

3.Colt HG, Harrell JH. Therapeutic rigid bronchoscopy

Thorac Med 2011. Vol. 26 No. 2

allows level of care changes in patients with acute respira-
tory failure from central airways obstruction. Chest 1997;
112:202-6.

4.Noppen M, Stratakos G, Amjadi K, et al. Stenting allows
weaning and extubation in ventilator- or tracheostomy
dependency secondary to benign airway disease. Respir
Med 2007; 101: 139-45.

5.Saad CP, Murthy S, Krizmanich G, et al. Self-expandable
metallic airway stents and flexible bronchoscopy: long-
term outcomes analysis. Chest 2003; 124: 1993-9.

6. Alexander EP, Trachiotis GD, Lipman TO, et al. Evolving
management and outcome of esophageal cancer with
airway involvement. Ann Thorac Surg 2001; 71: 1640-4.

7. Abadal JM, Echenagusia A, Simo G, ef al. Treatment
of malignant esophagorespiratory fistulas with covered
stents. Abdom Imaging 2001; 26: 565-9.

8. Cheng SL, Wang HC, Lee YC, et al. The role of broncho-
scopic assessment in esophageal cancer - clinical and
survival analysis in 153 patients. J Formos Med Assoc
2005; 104: 168-73.

9.Sihoe AD, Wan IY, Yim AP. Airway stenting for unrese-
ctable esophageal cancer. Surg Oncol 2004; 13: 17-25.

10. Bolliger CT, Mathur PN, Beamis JF, et al. ERS/ATS
statement on interventional pulmonology. European Res-
piratory Society/American Thoracic Society. Eur Respir J
2002; 19: 356-73.

11. Noppen M, Poppe K, D’Haese J, ef al. Interventional bron-
choscopy for treatment of tracheal obstruction secondary
to benign or malignant thyroid disease. Chest 2004; 125:
723-30.

12.Lin S-M, Lin T-Y, Chou C-L, ef al. Metallic stent and
flexible bronchoscopy without fluoroscopy for acute
respiratory failure. Eur Respir J 2008; 31: 1019-23.

13. Chung FT, Lin SM, Chen HC, et al. Factors leading to
tracheobronchial self-expandable metallic stent fracture. J
Thorac Cardiovasc Surg 2008; 136: 1328-35.



Interventional Bronchoscopy for Esophageal Cancer with Respiratory Failure 113

EMERURHBRESL T B8 AT SR B8 B 32 8 S AR 1 e
B SR AR IR R B R v N FSfE B ey — o B o5

EBE BBE BEL REEZ EEE mAY

GEFHFEIRGE NIRRT UGI O o AR R R e e g P 2
—e Bt ERFEREEREXRBDAF A AP AFEREAT ) AHERAEBLEE AT e L
SRAEEE P B o NIRRT N - F AR TR EERESERERIFET 6.5
mm fERF A S A ARG S E e AR A F F e 3 5d 65 mm FER Fen R E
~ Ultrflex 3R £ 5% 4 28 > Sn o (6 ¢ e des X o (4 F & 2011; 26: 108-113)

MAE: 1 S o PP R 2B e B Ultraflex

SRFESEARF PP ARELR )
BB RGIE AAFE  MFF AR GRFRAP EELR S 570 4R TR

fimiees 5t REI1004£26525



114

Cervical Bronchogenic Cyst: Report of an Adult Case

Kuan-Chun Lin, Teddy U Kuo*, Shi-Ping Luh**

Bronchogenic cysts are foregut-derived congenital lesions that are usually located in
the mediastinum and detected in the pediatric patients. Rarely have they been reported in
the adult neck. Herein, we report a 42-year-old male presenting with progressive respiratory
distress due to airway compression by a growing left cervical mass lesion. Upon resection, a
thin-walled cystic mass was noted and bronchogenic cyst was proved by its internal lining with
ciliated columnar epithelium and cartilage. A review of the literature on cervical bronchogenic
cyst in adults was also conducted. (Thorac Med 2011; 26: 114-119)

Key words: bronchogenic cyst, cervical, adult

Introduction

Bronchogenic cysts are rare congenital
malformations of ventral foregut development
[1]. They are predominately located in the me-
diastinum or intrapulmonary regions, and found
in the pediatric population [2-3]. Bronchogenic
cysts located in the cervical regions of adults
are extremely rare, and only 17 cases had been
reported in the literature by the end of 2009 [1,
4-12]. Herein, we report an adult male who un-
derwent surgical resection for cervical broncho-
genic cyst.

Case Report
A 42-year-old male patient was referred

to our clinic with the complaint of progressive
dyspnea due to a growing left cervical mass

found in the most recent 2 months. Upon ex-
amination, a soft, smooth, non-pulsatile mass
was palpated deeply in the left lower cervical
region. No dysphagia, body weight loss, hand
tremor or palpitation was noted. Chest X-ray
revealed the trachea was deviated to the right
side, with a mass shadow on its left side (Figure
1). Chest computed tomography (CT) revealed
a6 x5 x4 cm cystic mass on the left lower
pole of the thyroid and the paratracheal region
(Figure 2). The serum-free thyroxin (free T4)
and thyroid stimulating hormone (TSH) levels
were normal. Cystic goiter or thyroglossal cyst
was suspected pre-operatively.

Elective surgery through a left cervical low-
er collar curvilinear incision, with rightward ex-
tension crossing slightly over the midline, was
planned for the patient. Surgical exploration
revealed a cystic mass located on the left lower
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Fig. 1. Chest X-ray revealed the trachea (T) was deviated to the
right side, with and a mass (M) shadow on its left side.

pole of the thyroid region, extending from the
cricoid cartilage area down to the intrathoracic
paratracheal region, with severe compression of
adjacent structures (Figure 3). The cystic mass
was completely excised uneventfully.It was
grossly well-defined, and contained yellow-
greenish-colored, thick and sticky mucoid fluid
(Figure 4). In the microscopic exam, the cystic
mass was surrounded by a thick fibrous tissue
wall in which focal cartilage islands were noted.
It was internally lined by ciliated columnar epi-
thelium (Figure 5). Focal mural degeneration,
hyalinizing fibrosis, foam cell collection and a
cholesterol cleft were also found. Thyroid tissue
was not identified.

Fig. 2. Chest computed tomography (CT) revealed a 6 x 5 x 4 cm cystic mass (M) on the left lower pole of the

thyroid and the paratracheal (T) region.
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Fig. 3. Surgical exploration revealed a cystic mass (M) extending
from the cricoid cartilage area down to the intrathoracic paratracheal
region (T), with severe compression of adjacent structures.

Fig. 4. Gross picture of the cyst. It was well-defined and contained
yellow-greenish-colored, thick and sticky mucoid fluid.

Discussion

Bronchogenic cysts are congenital sacs that
result from maldevelopment of the primitive
foregut. Although they occur predominantly
in the chest, there are reports of lesions in ex-
trathoracic locations [5]. Intra-thoracic cysts
are usually located in the mediastinum and
intrapulmonary regions around the hilum. A fi-
brous cord or a patent bronchus-like tract might
connect the cyst and the tracheobronchial trees

Thorac Med 2011. Vol. 26 No. 2

Fig. 5. In the microscopic exam, the cystic mass was surrounded

by a thick fibrous tissue wall in which focal cartilage islands were
noted, and internally lined with ciliated columnar epithelium.

[9]. Bronchogenic cysts can migrate into the
superficial pre-sternal or supra-sternal or other
extra-thoracic regions, such as deep and lateral
cervical areas, or the subdiaphragmatic area [4,
13].

Bronchogenic cysts located in the cervical
regions and in adults are extremely rare, and
only 17 cases had been reported in the literature
by the end of 2009 [1, 4-12]. The thyroid and
para-thyroid were the most frequently affected
regions, as in the present case, followed by the
supra-clavicular or supra-sternal notch. The
male to female ratio was four to one.

Bronchogenic cyst, either intra- or extra-
thoracic, is usually asymptomatic. However, re-
lated symptoms, such as cough, dysphagia, and
dyspnea with respiratory distress could appear
if a cyst of the cervical area became larger and
compressed adjacent vital structures. Fever, ab-
scess, sinus drainage or fistula formation could
also appear when infected [14]. The risk of
developing infectious complications would be
increased if communications between the cysts
and airways existed [15]. Malignant changes
arising from bronchogenic cysts have also been
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reported, and occurred almost exclusively in
adults [16-17]. Other rare but fatal complica-
tions, such as air embolism or superior vena
cava syndrome, have also been reported [1, 8].

The diagnosis of cervical bronchogenic cyst
should be differentiated from that of other cer-
vical lesions, such as thyroglossal cysts, cystic
goiter, branchial cleft cysts, thymic or thyroid
cysts, cystic hygromas, teratomas and cystic
neuromas [12]. CT or magnetic resonance im-
aging (MRI) can be helpful for pre-operative
evaluation [18]. However, confirmation of this
diagnosis requires histopathological examina-
tion of the surgical specimen, with cytology be-
ing rarely performed [4].

The choice of treatment for bronchogenic
cyst is surgical resection. Surgery will be indica-
ted when the cyst becomes infected or enlarged
compressing the adjacent organs [3]. Neck ex-
ploration and dissection through a transcervi-
cal approach can remove the cyst successfully,
even if it is partially extended into the thoracic
cavity, as in the present case. Complete excision
is mandatory to reduce the risk of recurrence or
the possibility of malignant change in the cysts
[16-17].

In conclusion, the possibility of a bron-
chogenic cyst should be considered when neck
masses are noted, not only in children, but also
in adults. Surgical excision is the choice for de-
finitive treatment to prevent possible complica-
tions from the cyst.
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