
原著

冷凍再通術於呼吸道阻塞的治療：一個醫學中心的經驗 ..................................................................... 1~7
陳克誠，金盈君，蔡東明，郭順文，黃培銘，徐紹勛，陳晉興，李章銘，賴鴻緒

病例報告

抗藥性金黃色葡萄球菌導致之嚴重社區型肺炎 .................................................................................... 8~16
蔡仲晏，林明賢，吳杰亮，詹明澄

肺淋巴管平滑肌增生症以不尋常的急性腹痛表現：病例報告 .............................................................. 17~24
林俊維，許正園，裘坤元，詹明澄，李貞慧

經中劑量類固醇成功治療的艾瑞莎再激發引起之間質性肺炎併肋膜積水：病例報告與文獻回顧 ........ 25~31
林書帆，林明泰，林慶雄

一位糖尿病酮酸血症患者併發肺部及鼻眼腦白黴菌病：病例報告與文獻回顧 ..................................... 32~38
詹景堯，張竣期，施穎銘，戴蕙君，林慶雄

高免疫球蛋白Ｅ症候群併發氣喘與敗血性肺炎：病例報告 .................................................................. 39~45
歐軒甫，謝俊民，柯獻欽

類鼻疽合併肺部腫瘤及縱膈腔淋巴結炎：病例報告 ............................................................................ 46~51
陳君禮，許正園，覃俊士

肺部原發性血管肌脂瘤合併肺腺癌－案例報告 .................................................................................... 52~57
謝旻孝，周德盈，許瀚水

氣喘合併支氣管憩室－病例報告與文獻回顧 ....................................................................................... 58~62
郭冠志，劉景隆，彭明仁，吳健樑

中華民國一○三年二月　第二十九卷　第一期

Vol.29  No.1  February  2014



中華民國一○三年二月　第二十九卷　第一期

Vol.29  No.1  February  2014

Orginial Articles
Cryorecanalization in Airway Obstruction: Initial Experience in a Medical Center............................... 1~7
Ke-Cheng Chen, Ying-Chun Chin, Tung-Ming Tsai, Shuenn-Wen Kuo, Pei-Ming Huang, Hsao-Hsun Hsu, 
    Jin-Shing Chen, Jang-Ming Lee, Hong-Shiee Lai

Case Reports
Severe Community-Acquired Pneumonia Caused by Methicillin-Resistant Staphylococcus aureus... 8~16
Chung-Yen Tsai, Ming-Hsien Lin, Chieh-Liang Wu, Ming-Cheng Chan

Tuberous Sclerosis Complex-Lymphangioleiomyomatosis Initially Presenting as  
    Acute Abdominal Pain: A Case Report and Literature Review......................................................... 17~24
Chun-Wei Lin, Jeng-Yuan Hsu, Kun-Yuan Cho, Ming-Cheng Chan, Chen-Hui Lee

Gefitinib-Related Interstitial Lung Disease with Pleural Effusion Successfully Treated with  
    Medium Dose of Steroid: A Case Report and Literature Review...................................................... 25~31
Shu-Fan Lin, Ming-Tai Lin, Ching-Hsing Lin

Pulmonary and Rhino-orbito-cerebral Mucormycosis in a Patient with  
    Diabetic Ketoacidosis: A Case Report and Review of the Literature................................................ 32~38
Jing-Yao Jhan, Chun-Chi Chang, Ying-Ming Shih, Hui-Chun Tai, Ching-Hsiung Lin

Bronchial Asthma and Septic Lung in a Patient with Hyperimmunoglobulin E Syndrome................... 39~45
Hsuan-Fu Ou, Jiunn-Min Shieh, Shian-Chin Ko

Melioidosis with Lung Mass and Mediastinal Lymphadenitis: A Case Report...................................... 46~51
Chun-Li Chen, Jeng-Yuan Hsu, Chun-Shih Chin

Primary Angiomyolipoma with Coincident Adenocarcinoma of the Lung............................................. 52~57
Min-Shiau Hsieh, Teh-Ying Chou, Han-Shui Hsu

Bronchial Diverticula in a Patient with Asthma – A Case Report and Literature Review...................... 58~62
Kuan-Chih Kuo, Ching-Lung Liu, Meng-Jen Peng, Chien-Liang Wu



1

胸腔醫學：民國 103 年 29 卷 1 期�

Cryorecanalization in Airway Obstruction: 
Initial Experience in a Medical Center

Ke-Cheng Chen, Ying-Chun Chin, Tung-Ming Tsai, Shuenn-Wen Kuo,
Pei-Ming Huang, Hsao-Hsun Hsu, Jin-Shing Chen, Jang-Ming Lee, Hong-Shiee Lai

Background: Endobronchial cryotherapy is an established recanalization method for 
stenoses of the respiratory tract. However, previous applications of cryotherapy have seldom 
been reported in Taiwan. In this study we demonstrate a newly developed cryoprobe allowing 
recanalization of tumor stenoses during a single intervention.

Methods: We retrospectively reviewed the clinical characteristics and outcomes of 12 
patients with endobronchial obstruction treated by cryosurgery between 2010 and 2012.

Results: Three women and 9 men were included in our study. The mean age was 54 
± 15.9 years. The etiology of the obstruction included tumor (n=7), post-intubation (n=3), 
and tuberculosis (n=2). Ten patients were treated successfully (83.3%). Re-intervention was 
required in 6 patients (60%).

Conclusions: This initial experience with cryosurgery for airway obstruction suggests 
that it can be used safely. It was effective in improving symptoms and reducing the severity 
of airway narrowing. Re-intervention was still required in some patients. Further study should 
be undertaken to determine factors that may be associated with success or failure, as well as 
the relative efficacy of cryosurgery compared with other endoscopic therapies. (Thorac Med 
2014; 29: 1-7) 
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Introduction

Cryosurgery is the controlled application of 
extreme cold for local destruction of abnormal 
living tissue. Attempts to treat malignant tumors 
with local application of cold were made in 
the mid-19th century, although the manufactur-
ing of reliable cryosurgery equipment was not 

achieved until a century later [1]. Cryosurgery 
for the palliative treatment of endobronchial 
tumors was first reported in Europe in 1986 
[2], and has since been used with more than 
1,000 patients. Endobronchial cryosurgery is 
performed on patients under general anesthe-
sia using a rigid or flexible bronchoscope. A 
temperature of -70°C at the end of a cryoprobe 
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causes destruction of the tumor. A course of 
cryosurgery usually consists of 2 sessions with 
an interval of 2-6 weeks. Often, however, the 
clinical condition of the patients prevents them 
from undergoing more than 1 session. In this 
study, we analyzed the effects of palliative en-
dobronchial cryosurgery on patients with air-
way stenosis who underwent at least 1 cryosur-
gery session. We also analyzed patient-specific 
characteristics in relation to outcome.

Materials and Methods

Patients
The medical records of all patients with 

airway stenosis undergoing cryorecanalization 
at National Taiwan University Hospital from 
January 2010 through June 2012 were reviewed 
retrospectively. Information collected included 
demographic features, clinical characteristics, 
microbiologic and laboratory data, radiographic 
studies, hospital course, intervention modality, 
and treatment outcomes.

Management
The procedure, benefits, and risks of en-

dobronchial cryosurgery were explained to the 
patient beforehand, and informed consent was 
obtained. The procedure was performed under 
a short-acting IV general anesthesia, using a 
large rigid (9.2 mm) bronchoscope and a flex-
ible bronchoscope (2.4 mm). Oxygenation was 
maintained with Venturi positive pressure ven-
tilation. A Joule-Thomson-type probe (Spembly 
Medical; Hampshire, United Kingdom) with 
nitrous oxide as the cryogen was used. A tem-
perature of approximately -70°C was achieved 
at the probe tip. The distal tip of the broncho-
scope was placed about 5 mm or more above 
the lesion, and the cryoprobe was inserted 

through the bronchoscope and applied to the 
tumor. Tissue samples for histologic examina-
tion were obtained before each cryosurgery. 
Bleeding from the site of a biopsy or cryosur-
gery was contained by the local application of 
epinephrine (adrenaline) 1:1,000. The tumor 
was frozen and removed by gently pulling out 
the cryoprobe together with the bronchoscope. 
Only very mild oozing was found in the tumor 
bed in most cases after tumor removal. If there 
was more evident oozing or the tumor cov-
ered wider areas of the bronchial tree, multiple 
cryo-applications with epinephrine irrigation 
were used during the same treatment session. 
Patients often reported that additional necrotic-
appearing material was coughed up 24 to 48 
hours after cryosurgery. Most patients were 
discharged home on the same day (Figure 1). 
Patients were reviewed at the outpatient clinic 2 
weeks after each cryosurgery session, and every 
6 weeks thereafter. In view of the nature of the 
disease, regrowth of the endobronchial portion 
of the tumor is often rapid. Although quantifica-
tion of tumor recurrence is difficult, medium-
term outcome is reflected by the survival results 
reported in this study. Contraindications of 
cryosurgery include the inability of the patient 
to undergo general anesthesia or a previously 
observed poor tumor response to the procedure.

Results

Patient Demographic and Clinical Features
Twelve patients with thoracic empyema 

were enrolled in the study. Their mean age was 
58.8 years and 9 (75%) patients were male (Ta-
ble 1).

Cryorecanalization Allows Immediate Recana-
lization of Respiratory Tract Stenoses
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Complete recanalization was achieved in 8 
(66.7%) patients. Two (16.7%) patients exhib-
ited residual stenoses that were easily passable 
with a bronchoscope. Their treatment was rated 
as partially successful. Treatment was unsuc-
cessful in 2 (16.7%) patients; tumor closures in 
these patients turned out to be too extended. No 
connection with the distal respiratory tract was 
achieved, even though large quantities of tumor 
tissue were extracted. The procedure lasted 
between 15 and 105 minutes. Seven patients re-
quired additional procedures, including stent in 
4, bivona insertion in 2, and sleeve operation in 
1 patient. The recurrence rate was 70%, and the 
average follow-up time was 13.5 months.

Cryorecanalization is a Safe Procedure
None of the patients died during the proce-

dure. Rigid bronchoscopy to treat bleeding or 

other complications was needed in 1 patient. No 
patient had to be started on mechanical ventila-
tion after the procedure. Six patients had light 
bleeding, which stopped spontaneously within 
a couple of minutes. One patient had more in-
tense bleeding (amount of blood loss, 400 mL) 
at the tumor adhesion site after removal of the 
tumor tissue. In all of these patients, bleeding 
could be controlled with suction with a flexible 
bronchoscope and was stopped in all patients 
by using an argon plasma beamer and flexible 
technology.

Discussion

Cryorecanalization with a newly developed 
probe is immediately effective in recanaliza-
tion of airway stenoses. This novel technique 
does not require clean-up bronchoscopy several 

Fig. 1.  A. Before cryorecanalization. B. Post-cryorecanalization day 1

(A) (B)
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days after the cold treatment to remove tumor 
necroses. The frozen tumor tissue sticking to 
the cooled probe tip is extracted immediately 
during the procedure. Therefore this method is 
also suitable for patients with acute symptoms 
caused by airway stenosis. In 83.3% of our pa-
tients, cryorecanalization was partially or com-
pletely successful. In those patients with whom 
no recanalization could be achieved, tumor ste-
nosis turned out to be too extensive and thus did 
not allow connection with the distal respiratory 
tract. However, high-grade airway strictures 
should be considered for cryorecanalization 
only when distal airway patency is preserved. 

Success rates with Nd-YAG laser therapy, 
which is the most frequently used and best eval-
uated method for the immediate management 
of endoluminal airway obstructions, range from 
50% to 90% depending on the location of the 
lesion [3]. In our study, cryorecanalization was 
successful in 83.3% of the treated patients, with 
no difference between tracheal or main stem 
bronchi and lobar bronchi lesions, respectively.

Endobronchial bleeding requiring argon 
plasma beam coagulation occurred in 7 patients 
(58.3%) after extraction of frozen tumor tis-
sue. Cold causes vasoconstriction and capillary 
microthromboses in the border area between 

Table 1.  Clinical characteristics and treatment outcome of the 12 patients

Variables Total N=12
No. (%), or Mean (SD)

Age, y 54.0 (15.9)
Male 9 (75.0%)
Ever smoker 8 (66.7%)
Comorbidity
    Hypertension 5 (41.7%)
    Diabetes mellitus 5 (41.7%)
    Coronary arterial disease 2 (16.7%)
    Malignancy 7 (58.3%)
    Chronic lung disease 4 (33.3%)
    Chronic renal insufficiency 1 (8.3%)
    Liver cirrhosis 1 (8.3%)
Location of obstruction
    Central 10 (83.3%)
    Lobar 2 (16.7%)
Etiology of airway obstruction
    Tumor 7 (58.3%)
    Post-intubation 3 (25.0%)
    Tuberculosis 2 (16.7%)
Symptoms relief 10 (83.3%)
Improving in the images study 10 (83.3%)
Procedure-related mortality 0 (0%)
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frozen and nonfrozen tissue [4]. These effects 
likely contribute to the low rate of bleeding 
complications with this method. Visual control 
of the ice front is possible while the tissue is 
being frozen, and this allows a relatively reli-
able assessment of the depth of action. The 
rate of advance of the ice front decreases after 
longer freezing times, providing an additional 
safeguard against accidental freezing of healthy 
tissue. Accidental freezing of larger rings of 
cartilage is recognizable because the probe 
cannot be removed from the bronchus, even if 
it is very strongly pulled. The probe can then 
readily be released from the bronchial cartilage 
at the end of the freezing process. The water 
content of cartilage tissue is low, and this is 
probably the reason that cold causes little carti-
lage necrosis in contrast to thermal energy [5]. 
Furthermore, in contrast to laser therapy, with 
its high thermal energy release, cryorecanaliza-
tion is applicable in patients with coated airway 
stents and can be done at high oxygen concen-
trations without increased risk. Cryorecanaliza-
tion works through conversion of fluid-rich and 
vascularized tumor tissue close to the tip of the 
probe into an adherent homogeneous ice ball, 
and subsequent extraction of the frozen mass. 
The transition zone from the tumor ice ball to 
the healthy airway wall, with its unvascularized 
cartilage rings, represents an area of inhomoge-
neous ice formation [6]. This zone is believed 
to be the breaking area when traction is exerted 
on the probe, and thus preserves the healthy 
airway wall. Hence, this mechanism is likely to 
contribute to the safety of cryorecanalization.

One patient exhibited more intense bleeding 
(amount of blood loss, 400 mL). Bleeding could 
be controlled in this patient with the suction of 
the flexible bronchoscope and was stopped by 
argon plasma beam coagulation. Argon plasma 

coagulation was used with 7 patients, and we 
assume, although we cannot prove, the bleed-
ing in these 7 patients would have stopped on 
its own if we had waited longer before using 
the argon plasma coagulator. The physiologic 
clotting system is indeed sufficient to stop dif-
fuse bleeding after tissue extraction. We do not 
recommend argon plasma beam coagulation 
be included in the armamentarium required for 
cryorecanalization. The rate of complications 
with this method is low, most likely because of 
the relative bio-selectivity of the action of low 
temperatures on vascularized tumor tissue and 
the induction of vascular thromboses [6]. On 
the basis of our current experience with these 
patients, rigid bronchoscopy is not necessary 
but should be kept immediately available for 
potential complications with this new method.

Conclusions

In contrast to PDT and cryotherapy, cry-
orecanalization is immediately effective in the 
treatment of respiratory tract stenoses caused 
by exophytic tumors. Also, cryorecanalization 
does not require clean-up bronchoscopy. Our 
experience shows that cryorecanalization can 
be performed with flexible technology, and it is 
also the most inexpensive of all recanalization 
methods. In summary, cryorecanalization treat-
ment with the newly developed probe is a feasi-
ble technique and offers many advantages in the 
interventional therapy of stenosing exophytic 
tumors of the respiratory tract, such as the use 
of flexible technology, immediate effectiveness, 
and a low risk of complications in comparison 
with other recanalization methods.
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冷凍再通術於呼吸道阻塞的治療：一個醫學中心的經驗

陳克誠　金盈君　蔡東明　郭順文　黃培銘　徐紹勛　陳晉興　李章銘　賴鴻緒

前言：氣管狹窄是一個嚴重的疾病，常常會造成嚴重的併發症，甚至死亡。現今針對氣管狹窄有許

多的治療方式，而冷凍治療是眾多方法中的其中一個方法，但是迄今在台灣治療經驗的報導仍不多。

方法：從 2010 年一月至 2012 年六月，我們蒐集了在台大醫院裡接受冷凍治療的十二位病患，做完

整的病例回顧以及統計分析。

結果：所有的病患（n=12）都有達成氣道再通的目的。雖然高達 7 位病患需要再進一步做治療，我

們的死亡率是零。少出血量更是冷凍治療的優勢。只有一位病患有較多的流血量，也適當地加以止血。

結論：氣管狹窄是一個嚴重且棘手的疾病，面對氣管狹窄的病患時，可以考慮冷凍治療以及冷凍再

通術。( 胸腔醫學 2014; 29: 1-7)

關鍵詞：冷凍再通術，氣管腫瘤，氣管狹窄，氣管阻塞

國立台灣大學附設醫院　外科部

索取抽印本請聯絡：李章銘醫師，國立台灣大學附設醫院　外科部，台北市 100 中山南路 7 號
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Severe Community-Acquired Pneumonia Caused by 
Methicillin-Resistant Staphylococcus aureus

Chung-Yen Tsai, Ming-Hsien Lin*, Chieh-Liang Wu**, Ming-Cheng Chan

Methicillin-resistant Staphylococcus aureus is one of the most common pathogens 
found in healthcare or hospital-associated infections, but it is uncommon in community-
acquired infections. Although most are skin and soft tissue infections, methicillin-resistant 
Staphylococcus aureus infection may present as community-acquired pneumonia, with a 
high mortality rate reported. We present a case of community-acquired pneumonia due to 
methicillin-resistant Staphylococcus aureus with a rapidly progressing clinical course. In the 
literature review, we compare cases of community-acquired and hospital-acquired methicillin-
resistant Staphylococcus aureus, and suggest treatment options. (Thorac Med 2014; 29: 
8-16) 

Key words: methicillin-resistant Staphylococcus aureus, community-acquired pneumonia
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Hospital, Taichung, Taiwan
Address reprint requests to: Dr. Ming-Cheng Chan, Division of Chest Medicine, Taichung Veterans General Hospital, 
1650 Taiwan Boulevard, Sec. 4, Taichung, Taiwan

Introduction

Methicillin-resistant Staphylococcus aureus 
(MRSA) is an uncommon pathogen in commu-
nity-acquired pneumonia (CAP) [1-4], and is 
usually found in skin and soft tissue infections 
[5]. It has become an emerging pathogen in 
CAP and has a high mortality rate, reported at 
around 20% to 60% [1]. Herein, we present a 
case of CAP due to community-acquired MRSA 
(CA-MRSA) with a catastrophic clinical course. 
We review the literature and summarize the risk 
factors of CA-MRSA CAP. We also compare 
CA-MRSA and hospital-acquired MRSA (HA-

MRSA). Although the optimal treatment of CA-
MRSA pneumonia is not yet established, we 
provide a suggestion for antibiotics treatment 
choice. 

Case Report

A 75-year-old male Taiwanese was pre-
sented to the emergency department with severe 
respiratory distress in March 2010. One week 
before this admission, he had cough, watery 
diarrhea and poor appetite, and was symptom-
atically treated at a local clinic. However, the 
symptoms did not improve and he became more 
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and more dyspneic. At the emergency room, 
his blood pressure was 188/102 mmHg, pulse 
rate 114 beats/min, body temperature 38.4oC, 
and respiratory rate 18 breaths/min. Ausculta-
tion revealed rhonchi in the right lung field 
and regular rapid heart sounds without audible 
murmurs. Chest X-ray showed patchy consoli-
dation in the right and left upper lobes (Figure 
1A). Laboratory tests disclosed white blood 
cells 4.7×103 cells/mm3, hemoglobin 11.5 g/dL, 
platelet 190,000/mm3, creatine kinase 341 U/L, 
troponin I less than 0.034 ng/mL, creatinine 3.9 
mg/dl, blood urea nitrogen 72 mg/dL, aspartate 
aminotransferase 50 U/L, alanine aminotrans-
ferase 49 U/L, lactate dehydrogenase 299 U/
L, and C-reactive protein 24.4 mg/dL. Arterial 
blood gas examination revealed pH 7.326, SO2 

95.2%, PCO2 30.6 mmHg, HCO3
- 15.6 mmol/L, 

and PaO2 79.9 mmHg. Serum lactate was 25.6 
mg/dL and a rapid screen of influenza by nasal 
swab was negative. He was intubated immedi-
ately due to severe respiratory distress and was 
sent to the respiratory intensive care unit (ICU).

At ICU admission, fluid resuscitation was 
started for hemodynamic stabilization. A protec-
tive lung ventilation strategy was implemented 
with a mechanical ventilation tidal volume 
setting of 360 ml, fraction of inspired oxy-
gen (FiO2) 40%, respiratory rate 26/min, and 
positive end-expiratory pressure (PEEP) of 14 
cmH2O. The patient began receiving antibiotics 
with ceftriaxone 2000 mg QD and erythromy-
cin 500 mg Q6H empirically for severe CAP at 
admission. In addition, inotropic agents were 
administrated due to shock status on the day of 
admission. Bronchoscopy was performed on the 
second day of admission and vancomycin 1000 
mg QW was added on the same day due to nu-
merous Gram-positive cocci in groups yielded 
from the bronchoalveolar lavage. The patient 

also underwent renal replacement therapy with 
continuous veno-venous hemofiltration due to 
acute renal failure on the second day of admis-
sion. His condition deteriorated rapidly on the 

Fig. 1.  Imaging studies of the presented case. A. Chest radiography 
shows multilobar infiltrates. B. Chest radiography shows rapid 
progression within 1 day.

(A)

(B)
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second day of ICU admission. His lung oxy-
genation and hemodynamic parameters wors-
ened. Chest X-ray revealed rapid progression 
with widespread bilateral alveolar infiltrates 
(Figure 1B). Lung recruitment was performed 
every 4 hours due to acute respiratory distress 
syndrome (ARDS) with PEEP 40 cmH2O for 40 
seconds on the second day. The patient unfortu-
nately passed away 3 days after ICU admission 
due to multi-organ failure. The relationship be-
tween the treatment and the rapidly deteriorat-
ing clinical picture during the admission course 
is presented in Figure 2. The bacterial culture 
from sputum and broncholavage both revealed 
Staphylococcus aureus (>105 CFU/mL) 3 days 
later. The susceptibility profile is shown in 
Table 1.

The patient’s past medical history was not 
remarkable, except nasopharyngeal cancer of 

a squamous cell-type diagnosed 5 years before 
this admission. He received chemotherapy and 
radiotherapy then. No tumor recurrence was 
noted in the subsequent follow-up.

Discussion

Methicillin-resistant Staphylococcus aureus 
(MRSA) was first described in the 1960s, after 
the introduction of methicillin into clinical prac-
tice [6]. It has been regarded as a nosocomial 
pathogen and not normally present in the com-
munity. However, MRSA was detected in the 
community for the first time in the mid 1990s, 
and was known as community-acquired MRSA 
(CA-MRSA). It became the leading cause of 
identified skin and soft tissue infections in US 
emergency departments [5]. There has been an 
increasing number of case series reports of CAP 

Fig. 2.  Time course of the P/F ratio and antibiotics.
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due to CA-MRSA recently, describing severe, 
necrotizing pneumonia with high mortality in 
previously healthy individuals [7-8]. Thus, the 
emergence of CA-MRSA as a cause of life-
threatening, invasive infections in the commu-
nity has becoming an important public health 
problem. 

Published data has suggested that MRSA 
was not a frequent cause of CAP, and the preva-
lence and incidence of invasive CA-MRSA in-
fections, such as CA-MRSA pneumonia, prob-
ably varies geographically. The published data 
also suggest that CA-MRSA pneumonia is as-
sociated with a high mortality rate, ranging be-
tween 20% and 60% [1]. A study from the Unit-
ed States reported that MRSA was responsible 
for 8.9% of culture-positive CAP requiring hos-
pitalization and 34.8% of staphylococcal CAP 
[3]. Another study reported that 6% of CA-
MRSA infections in the United States caused 
invasive disease, and pneumonia accounted for 
2% overall [9]. CA-MRSA accounts for 14% 
of invasive MRSA infections and 14% of these 
infections are CA-MRSA pneumonia [10]. In 

Canada, S. aureus accounts for less than 10% 
of CAP, and is the second or third most com-
mon etiology in CAP requiring ICU admission 
[11]. According to the 2007 Clinical Practice 
Guidelines for Pneumonia in Taiwan, the inci-
dence of S. aureus in CAP is between 1.0% and 
1.8% [12-14]. However, the actual prevalence 
and incidence of CA-MRSA in CAP remains 
unknown. 

CA-MRSA pneumonia frequently occurs in 
young and previously healthy adults, with up to 
75% of cases having a preceding flu-like illness 
[8,15]. In a recent study of CA-MRSA pneu-
monia, 38% of cases had documented evidence 
of influenza infection and 57% had symptoms 
consistent with influenza [4]. Patients with 
CA-MRSA pneumonia rapidly develop severe 
respiratory symptoms, including hemoptysis, 
high fever, and leukopenia, and may progress 
to ARDS. Radiographic features of multi-lobar 
necrotizing cavitary lesions are common in CA-
MRSA pneumonia. The at-risk groups with 
increased rates of CA-MRSA colonization are 
the following: children aged < 2 years, athletes 

Table 1.  Antibiotics susceptibility of MRSA in the presented case

Antibiotics Susceptible Resistant
Cefazolin - R
Clindamycin S -
Gentamicin S -
Ampicillin-sulbactam S -
Penicillin - R
SMX-TMP S -
Vancomycin S (MIC=1.0) -
Oxacillin - R
Ciprofloxacin S -
Teicoplanin S -
Erythromycin S -

MRSA: methicillin-resistant Staphylococcus aureus; MIC: minimal inhibitory concentration; SMX-TMP: trimethoprim-sulfamethoxazole; S: 
susceptible; R: resistant
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(mainly contact sports), injected drug users, 
males who have sex with males, military per-
sonnel, inmates of correctional facilities, resi-
dential homes and shelters, veterinarians, pet 
owners and pig farmers, patients with post-flu-
like illness and/or severe pneumonia, patients 
with concurrent skin and soft tissue infection 
(SSTI), a history of colonization or recent in-
fection with CA-MRSA, and a history of antibi-
otic consumption in the previous year (particu-
larly quinolones or marcolides) [16]. Although 
these nonspecific findings are helpful in raising 
a suspicion of CA-MRSA, they have not been 
shown to reliably distinguish CA-MRSA from 
community-acquired methicillin-susceptible S. 
aureus [17].

There are several differences between CA-
MRSA and nosocomial MRSA. Compared with 
nosocomial MRSA, CA-MRSA isolates are of-
ten resistant to β-lactams only, but sensitive to 
most other antibiotic classes such as clindamy-
cin, fluoroquinolones, trimethoprim-sulfa-
methoxazole, tetracyclines and rifampicin. The 
methicillin resistance of MRSA is mediated by 
the penicillin-binding protein PBP2A, which is 
encoded by the mecA gene located in the staph-
ylococcal cassette chromosome mec (SCCmec). 
CA-MRSA strains carry SCCmec type IV, and 
the most common CA-MRSA strain lineages 
in the United States are USA 300 and USA 400 
clones. In contrast, nosocomial MRSA strains 
carry SCCmec types I, II, and III, and the most 
common lineages in the United States are USA 
100 and USA 200 clones [18]. Panton-Valentine 
leukocidin (PVL), a S. aureus toxin that creates 
pores on host cell membranes, is a major viru-
lence factor for CA-MRSA, causing lysis and 
apoptosis of neutrophils and tissue necrosis, 
and also mediates initial pulmonary injury [19-
20]. The PVL cytotoxin is encoded by genes 

lukS-PV and lukF-PV. The PVL gene is found 
frequently in CA-MRSA strains (>95%) and 
rarely in hospital-acquired MRSA (HA-MRSA) 
strains (<5%) [21]. Patients with CAP who har-
bor PVL-positive S. aureus isolates had more 
sepsis, hemoptysis and higher mortality [20]. A 
comparison of clinical, epidemiological and mi-
crobiological characteristics of CA-MRSA and 
HA-MRSA is presented in Table 2 [16,22]. 

At present, there have been no treatment 
trials for CA-MRSA pneumonia. Most experts 
recommend vancomycin or linezolid for em-
pirical treatment in cases of severe CAP, es-
pecially when CA-MRSA is considered [23]. 
However, the optimal therapy has not yet been 
defined. The latest IDSA/ATS CAP guidelines 
do not recommend covering CA-MRSA for pa-
tients routinely admitted to the ICU. However, 
there was a recommendation to consider this 
pathogen in patients with severe CAP and com-
patible clinical pictures. In this case, we used 
vancomycin as the first-line treatment for CA-
MRSA isolates from sputum and broncholavage 
culture, but rapid progression was noted. Treat-
ment with vancomycin alone may not be suf-
ficient, and possibly leads to treatment failure. 
This is due presumably to the lack of activity 
against the PVL toxin; thus therapy may need 
to involve both an antibacterial agent and an 
antitoxin-producing agent [24]. For this consid-
eration, it is suggested that adding clindamycin 
to vancomycin or using linezolid (with rifampin 
in severe illness) can inhibit toxin production 
[25] by suppressing translation of genes pro-
ducing PVL, toxic shock syndrome toxin-1, and 
α-hemolysin [26]. This has led some experts to 
recommend the use of clindamycin and line-
zolid as the preferred antibiotic in the treatment 
of CA-MRSA pneumonia [27-28]. Another con-
cern with vancomycin is the increasing minimal 
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inhibitory concentrations (MICs) of MRSA in 
recent years. A statistically significant study 
about vancomycin MICs of MRSA revealed 
that for MRSA isolates with vancomycin MICs 
of 0.5 µg/ml or less, vancomycin was 56% suc-
cessful in the treatment of bacteremia, whereas 
it was only 9.5% effective in cases in which 
vancomycin MICs were from 1 to 2 µg/ml [29]. 
Therefore, in patients with a MRSA isolate with 
an increasing vancomycin MIC (>1 µg/ml), 
linezolid may be an alternative treatment of 
choice.

In conclusion, CA-MRSA pneumonia is 
uncommon in CAP and mortality may be high. 
Keeping alert to a suspicion of CA-MRSA 

pneumonia in patients with compatible clini-
cal pictures was recommended in all kinds of 
recent CAP guidelines, though there were no 
optimal treatment recommendations. Herein, 
we provide a notion of an antibiotic treatment 
choice with both an antibacterial agent and an 
antitoxin-producing agent for severe CA-MRSA 
pneumonia. Further investigations are necessary 
to establish optimal treatment strategies.
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Tuberous Sclerosis Complex-
Lymphangioleiomyomatosis Initially Presenting as 

Acute Abdominal Pain: A Case Report and
Literature Review

Chun-Wei Lin, Jeng-Yuan Hsu, Kun-Yuan Cho*, Ming-Cheng Chan, Chen-Hui Lee**

Abdominal pain is a common complaint at the emergency room. Rare congenital 
disorders, like tuberous sclerosis complex-lymphangioleiomyomatosis (TSC-LAM), may 
initially present as abdominal pain. But, the underlying disease is often neglected. Herein 
we report a patient with severe acute abdominal pain and hypovolemic shock due to 
massive bleeding from renal angiomyolipoma. The patient underwent surgical excision of 
the left kidney after failure of transcatheter arterial embolization. One year post-surgery, 
the patient developed progressive dyspnea. The initial impression was TSC-LAM, based 
on clinical manifestations, and imaging and pathology studies. The pulmonary function test 
revealed mixed restrictive and obstructive ventilatory defects. Her symptoms improved with 
bronchodilator use. (Thorac Med 2014; 29: 17-24) 
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Introduction

Lymphangioleiomyomatosis (LAM) is a 
rare, progressive, and often fatal cystic lung 
disease that almost exclusively affects women 
[1-2]. In previous case series, the average age 
at the diagnosis of LAM was approximately 35 
years [3]. LAM consists of a diffuse prolifera-
tion of smooth muscle cells. It can occur alone 
(sporadic LAM) or in association with tuberous 

sclerosis complex (TSC), which is an autoso-
mal-dominant tumor suppressor gene syndrome 
characterized by seizures, mental retardation, 
and tumors in the brain, heart, skin, and kidneys 
[4]. The most common manifestations of LAM 
are pulmonary symptoms, such as progressive 
dyspnea, recurrent pneumothorax, and pleural 
chylous effusions. However, TSC-LAM may 
have a different initial presentation: abdominal 
pain. There is no effective medical treatment at 
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this time. Herein, we report the case of a patient 
with TSC-LAM initially presenting as acute ab-
dominal pain. 

Case Report

A 28-year-old woman came to the emergen-
cy room due to severe, progressive abdominal 
dull pain with an acute onset at the left lower 
quadrant. The pain quickly extended to the en-
tire abdomen, causing the patient to wake up at 
midnight. The pain was not relieved by position 
change. The patient had fluent speech, could 
walk and jog without discomfort, and had no 
cognitive or psychological disorders or conges-
tive heart failure. On physical examination, the 
patient had a pale face and lips, drowsy con-
sciousness, and tachycardia. Laboratory exams 
revealed anemia with hemoglobin of 9.2 mg/
dl, so she received an emergency blood transfu-
sion. Computed tomography (CT) scan of the 
abdomen revealed bilateral renal angiomyoli-
pomas (AMLs) with active bleeding of the left 
kidney (Figure 1). She underwent transcatheter 
arterial embolization, but this failed. She even-

tually underwent excision of the left kidney 
for recurrent bleeding. Pathological studies re-
vealed AML, classic type, with a recent infarct 
and old hemorrhage (Figure 2).

One year after the surgery, the patient began 
to have progressive exertional dyspnea, even 
with only a short distance of walking. There 
was no productive cough, wheezing, or muscle 
soreness. She then visited the chest medicine 

Fig. 1.  Abdominal CT showed 2 heterogeneous masses in both 
kidneys with blood clot accumulation around the left kidney.

Fig. 2.  Pathology of the present case. (A) Angiomyolipoma is composed of blood vessels, smooth muscle cells and fat cells, with the specific 
feature of muscle cells perpendicular to the vascular wall (H&E stain, 200X). (B) HMB-45 staining was positive.
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outpatient department. On examination, she had 
multiple soft erythematous papules on the bilat-
eral cheeks (Figure 3A) and a soft 5×3 cm linear 
excrescency on her nape (Figure 3B). The skin 
lesions had developed since childhood. Chest 
X-ray showed cystic lesions in the bilateral 
lung fields with large bullae (Figure 4), which 
was confirmed by chest CT scan (Figure 5A). 
Brain magnetic resonance imaging revealed 
several nodules at the bilateral lateral ventricu-
lar wall and calcification at the subependymal 
layer (Figure 5B). No other family member 
had a similar disorder. Pulmonary function test 
showed mixed obstructive and restrictive venti-
latory impairment (Table 2), with FEV1 1.20 L 
(38% of reference value), FVC 1.89 L (52% of 
reference value), and FEV1/FVC 64% and total 
lung capacity 4.22 L (79% of reference value 
[5.36 L]). She also had impaired gas transfer 
with low diffusion capacity. The DLco was 7.2 

mL/mmHg/min (36% of reference value) (Table 
2). She was started on a long-acting beta-2 ago-
nist (Indacaterol) for the impaired lung function 

Fig. 3.  Abnormal appearance of the present case. (A) Adenoma sebaceum, a misnamed cutaneous disorder consisting of 
angiofibromas, had developed since childhood (2-5 years of age) and presented clinically as facial papules. (B) Shagreen 
patches/collagenoma, thick leathery skin that is dimpled like an orange peel; pigmentation was noted on the patient’s nape. 
The frequency of the lesions increases with age.

(A) (B)

Fig. 4.  Bilateral cystic lesion in both lungs, accompanied with large 
bullae
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and dyspnea. Her symptoms and lung functions 
improved with treatment.

Discussion

The diagnostic criteria for TSC consist of 
a set of major and minor diagnostic features 

(Table 1). In the present case, the patient had 
several typical characteristics, including dif-
fuse bilateral lung cysts (LAM), subependymal 
nodules in the lateral ventricle, renal AML, ad-
enoma sebaceum (angiofibromas) on the face, 
and Shagreen patches/collagenoma on the neck. 
These confirmed the diagnosis of TSC-LAM. 

TSC is a multi-systemic disorder with 
autosomal-dominant heredity and a female 
predominance. The mean age of diseased fe-
males is 28 years. The most common clinical 
presentations of TSC are extra-pulmonary com-
plications, skin lesion (98.8%), subependymal 
nodules (77%) and renal AML (61%) [5]. Renal 
AML can grow rapidly during the teenage years 
[6]. These renal tumors contain abnormal vas-
culature and aneurysms, which will make them 
prone to life-threatening bleeding, especially 
when the tumor size is greater than 3 cm in di-
ameter [7]. In general, embolization is the first 
choice of intervention to stop the bleeding [8-9] 
and save the renal function. Surgical resection 
is preserved as the last choice for refractory 
bleeding. 

The prevalence of LAM varied from ap-
proximately 2% to 40% in several reports [10- 
11]. The clinical symptoms and signs are dys-
pnea, recurrent pneumothorax, hemoptysis 
and ultimate respiratory failure. Pulmonary 
symptoms do not develop until an average age 
of 33 years (range, 22-46 years). There was an 
average delay of 8 years before the correct di-
agnosis was made [10]. High-resolution CT and 
pulmonary function tests are the only methods 
to evaluate early LAM. Airflow limitation is the 
most common manifestation of impaired lung 
function. According to the “NHLBI” LAM reg-
istry, 34% of patients have normal lung func-
tion. Among them, 57% have obstructive venti-
latory impairment, 11% have a restrictive-type 

(A)

(B)

Fig. 5.  Imaging studies of the present case. (A) Chest CT showed 
multiple cystic lesions in both lungs. (B) Brain MRI revealed several 
nodules at the bilateral lateral ventricular wall and calcification at the 
subependymal layer.
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defect, and only 2% have a mixed pattern. Only 
17% of patients with an obstructive ventilatory 
defect have a positive bronchodilator response. 
Reduced single-breath diffusing capacity is as 

common as airflow limitation [2]. Although 
the pulmonary function test results are similar 
those of chronic obstructive pulmonary disease 
(COPD), hospitalization for acute exacerbation 

Table 1.  Revised Diagnostic Criteria for Tuberous Sclerosis Complex

Major Features Minor Features
Facial angiofibromas or forehead plaque 
Non-traumatic ungual or periungual fibroma 
Hypomelanotic macules (more than 3) 
Shagreen patch (connective tissue nevus) 
Multiple retinal nodular hamartomas 
Cortical tubera 
Subependymal nodule 
Subependymal giant cell astrocytoma 
Cardiac rhabdomyoma, single or multiple 
Lymphangiomyomatosis 
Renal angiomyolipoma

Multiple randomly distributed pits in dental enamel 
Hamartomatous rectal polyps 
Bone cysts 
Cerebral white matter migration lines 
Gingival fibromas 
Non-renal hamartoma 
Retinal achromic patch 
“Confetti” skin lesions 
Multiple renal cysts

Note: Definite TSC, 2 major features or 1 major feature with 2 minor features
Probable TSC, 1 major plus 1 minor feature
Suspected TSC, either 1 major feature or 2 or more minor features

Table 2.  Pulmonary function test before and after long-acting bronchodilator

2012/07/24 2012/09/17 2012/10/19
FV Loop Pred Actual % Pred Actual % Pred Actual % Pred
FVC(L) 3.63 1.89 52 2.19 60 2.31 64
FEV1(L) 3.11 1.20 38 1.49 47 1.60 52
FEV1/FVC 86 64 68 69
FEF25-75%(L/s) 3.68 0.69 19 1.00 27 1.08 29
PEF(L/s) 6.68 3.45 52 4.04 61 4.12 62
Lung volume
TLC(L) 5.36 4.22 79
RV(L) 1.63 2.33 143
FRC(L) 3.27 2.92 89
ERV(L) 1.28 0.59 46
IC(L) 2.56 1.30 51
Diffusion
DLCO 20.0 7.2 36
DLCO/VC 4.58 2.84 62

Note: The patient had been on a long-acting beta-agonist (Indacaterol) since 2012/8/10 and long-acting cholinergic antagonist (Tiotropium) since 
2012/9/7.
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of the underlying obstructive disease or respira-
tory failure is not seen. The earliest manifesta-
tion is the increase in residual volume due to air 
trapping and the decrease of DLCO, resulting 
in an oxygenation defect. Exercise-related dys-
pnea and hypoxemia may be a complaint even 
in patients with near-normal diffusing capacity 
and FEV1. The rapid decline in FEV1 and poor 
outcome are correlated with a positive bron-
chodilator response. The predominant smooth 
muscle proliferation in lung biopsy may be re-
sponsible for the patho-physiologic manifesta-
tions [12]. 

This patient experienced progressive dys-
pnea on exertion, which limited her daily activ-
ity, such as taking a shower, climbing the stairs, 
and walking for a short distance. She had mixed 
obstructive and restrictive ventilatory defects. 
Nonetheless, her lung function improved after 
using a long-acting beta-agonist, which also al-
leviated her dyspnea. We assume the dyspnea 
can be attributed to the partly reversible airway 
obstruction, a finding that is compatible with 
the improved FEV1 (from 1.2 to 1.6 L) in the 
following pulmonary function tests (Table 2). 
The bronchodilator relieved her symptoms. 
Should disease progression be delayed by the 
treatment? There is no clinical study or litera-
ture exploring this issue, as of now. 

Although the frequency of LAM in patients 
with TSC is high, only 19% of patients with 
LAM worsen rapidly. The remaining 81% do 
not progress or worsen slowly [5]. However, 
there is no way to distinguish severe LAM from 
mild LAM in the early stages of the disease. 
Regular follow-up of all patients is necessary. 
For cases with rapid deterioration of LAM, lung 
transplantation is a choice of treatment. The 
drug sirolimus has shown promise as a thera-
peutic agent, but it has a high number of intol-

erable side effects [13]. 
In summary, we reported a relatively rare 

case of TSC-LAM presenting with severe, dull 
abdominal pain and life-threatening intra-ab-
dominal bleeding. Dyspnea and impaired lung 
function can both be improved by long-acting 
bronchodilators. However, the underlying me-
chanism remains unclear.
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肺淋巴管平滑肌增生症以不尋常的急性腹痛表現：
病例報告

林俊維　許正園　裘坤元 *　詹明澄　李貞慧 **

腹痛在急診室是很常見的問題，在罕見的肺淋巴管平滑肌增生症也可能以腹痛來表現。我們提出一

個病患她因為急性腹痛伴隨有休克的症狀被送至急診，經診斷為左側腎臟血管脂肪瘤出血。因為經導管動

脈栓塞術止血失敗，病人接受腎臟切除。一年後，病人開始有活動性喘不適的表現。病人肺功能有阻塞性

與限制性的混合表現，經過長效 ß 受體激動劑的治療，病人症狀明顯改善。( 胸腔醫學 2014; 29: 17-24)
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Gefitinib-Related Interstitial Lung Disease with Pleural 
Effusion Successfully Treated with Medium Dose of 

Steroid: A Case Report and Literature Review

Shu-Fan Lin, Ming-Tai Lin, Ching-Hsing Lin

Gefitinib, an epidermal growth factor receptor tyrosine kinase inhibitor, is effective for 
patients with non-small cell lung cancer. However, the serious adverse effect of interstitial 
lung disease has been reported with its use. We present the case of a patient with lung 
adenocarcinoma with re-challenge gefitinib-induced interstitial lung disease with pleural 
effusion. The patient was then initially treated for atypical pneumonia and gefitinib was 
stopped, however re-administration of gefitinib led to the same symptoms re-occurring. The 
patient recovered from the interstitial lung disease with pleural effusion after steroid therapy. 
Re-administration of gefitinib should be considered cautiously in patients who have previously 
developed gefitinib-induced interstitial lung disease. (Thorac Med 2014; 29: 25-31) 

Key words: gefitinib, lung adenocarcinoma, interstitial lung disease, pleural effusion
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Introduction

Compared with platinum-based chemother-
apy, the adverse effects of gefitinib are modest 
[1], and commonly include diarrhea, skin rash, 
acne, dry skin, nausea and vomiting [2]. Inter-
stitial lung disease (ILD) is an infrequent but 
life-threatening and toxic pulmonary adverse 
effect [3].

However, the clinical manifestations of ty-
rosine kinase inhibitor (TKI)-induced ILD are 
nonspecific, and include cough, fever, dyspnea, 
and hypoxemia. The computed tomography 
(CT) features of target agent-related ILD can 
be (a) diffuse alveolar damage or acute inter-

stitial pneumonia; (b) bronchiolitis obliterans; 
(c) cryptogenic organizing pneumonia or a 
cryptogenic organizing pneumonia-like pattern; 
(d) hypersensitivity pneumonitis; (e) interstitial 
pneumonia with either a nonspecific interstitial 
pneumonia or usual interstitial pneumonia pat-
tern; and (f) progressive disease of underlying 
ILD [4]. Making a differential diagnosis among 
lymphangitis carcinomatosis, pneumonia, al-
lergy, cardiogenic edema and pulmonary hem-
orrhage is sometimes difficult [5]. In addition, 
no gefitinib-induced pleural effusion has been 
reported in the literature [4,6].

We report the case of a patient with gefi-
tinib-induced ILD with pleural effusion that 
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initially could not be confirmed and was diag-
nosed after re-challenge with gefitinib. 

Case Report

A 40-year-old man who was a heavy smok-
er for more than 20 years presented in October 
2012 with dry cough for 2 years and swelling 
of the neck for 2 weeks. He was diagnosed with 
right middle lung (RML) adenocarcinoma, with 
a tumor size of 2.6 cm, and with contralateral 
and supraclavicular region lymph node metas-
tasis and brain metastasis, T1bN3M1b stage 
IV, (American Joint Committee on Cancer 7th 
edition criteria), epidermal growth factor recep-
tor (EGFR) L858 R(+), and Eastern Coopera-
tive Oncology Group performance status: 0. 
He was given the TKI erlotinib 150 mg/d (self-
paid) for first-line therapy beginning October 
29, 2012 and switched to gefitinib after a health 
insurance agreement on November 12, 2012. 
Whole brain radiation therapy was performed 
from October 30, 2012 to November 7, 2012. 
He complained of cough, chest pain and ex-
ertional dyspnea for 1 week with a mild fever 

up to 37.5oC and visited our chest out-patient 
department on December 7, 2012. His chest X-
ray (CXR) showed diffuse central peribroncho-
vascular bundle thickness in both hilar regions, 
more on the right side, and a new onset of right 
pleural effusion (Figure 1).

Levofloxacin 500 mg/d was prescribed, due 
to suspected pneumonia. However, the symp-
toms persisted and chest CT on December 17 
showed: (1) ground-glass opacities with central 
peribronchial wall thickening and small con-
solidations in both upper lungs, the RML and 
the lingular lobe, and (2) decreased lobulated 
neoplasm size in the RML (from 2.6 cm to 1.5 
cm) (Figure 2). TKI-related pneumonitis was 
suspected, and gefitinib was stopped on Decem-
ber 15. He was then treated with steroid therapy 
(prednisolone 40 mg/d) for 10 days, beginning 
December 17. Cytology of the right pleural ef-
fusion on December 19 showed negative find-
ings, so malignancy of the pleural effusion was 
less likely. The symptoms and CXR (Figure 
1) improved. We explained to the patient the 
benefits and risks of re-challenge with gefitinib, 
which was necessary to prove gefitinib-induced 

Fig. 1.  (A) The initial diagnosis of lung cancer. CXR showed a soft tissue nodule about 2.3 cm in size in the right lower lung field (white arrow). 
(B) After 43 days of TKI treatment, the chest plain film showed diffused central peribronchovascular bundle thickness (large white arrows) in both 
hilum regions, more on the right side, and a new onset of right pleural effusion (white dashed arrow). (C) After 9 days of steroid treatment. 
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ILD. The patient, agreed to go ahead with the 
test of the drug. We re-challenged gefitinib 150 
mg/d beginning December 27, and mild fever 
and cough developed on December 28. Dys-
pnea occurred after 3 to 4 days of gefitinb re-
challenge, and the patient then stopped taking 
the drug himself. A CXR (Figure 3) showed 
infiltration in both hilum regions with thickness 
of the bronchial wall more on the right side 
with right pleural effusion, similar to the previ-
ous presentation of pneumonitis. Prednisolone 
30 mg/d was administered beginning January 
3, 2013. The CXR (Figure 3) on January 19, 
2013 showed recovery. The patient then started 

chemotherapy with pemetrexed plus cisplatin 
because of the re-challenge gefitinib-induced 
ILD.

Discussion

The incidence of ILD during gefitinib treat-
ment has been reported to be as high 2% in 
Japan and 1% worldwide [7], with a reported 
mortality rate of 31.6%, and an adjusted odds 
ratio of 1.05 versus chemotherapy [3]. In more 
than 75% of cases, complications occur within 
3 months of drug use, and the majority of these 
complications arise within 4 weeks of the thera-

Fig. 2.  Before gefitinib treatment: (A) Chest CT scan before gefitinib treatment and through the carina level, demonstrated 
normal lung parenchyma. (B) Chest CTthrough the right middle lobe (RML) demonstrated a 2.6 cm lobulated nodule (white 
arrow) in the RML with heterogeneous enhancement and pleural tail sign. Two days after stopping the 50-day gefitinib 
treatment: (C) Chest CT scan showed ground-glass opacities with central peribronchial wall thickening and small consolidations 
(white dashed arrow). (D) Chest CT through the RML, showed small consolidations in the RML and left inguinal lobe, right 
pleural effusion (black arrow) and a decrease in the size of the lobulated neoplasm (white arrow).
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py [8]. The risk factors for gefitinib-related ILD 
include male gender, a history of smoking, poor 
functional status, concomitant radiation therapy, 
no history of chemotherapy, and a reduction in 
serum albumin [4]. In our case, the risks were 
male gender, a smoking history and an absence 
of chemotherapy.

The mechanism of gefitinib-induced ILD 
has not been fully elucidated. Previous findings 
suggest that gefitinib inhibits EGFR-mediated 
signaling and impairs the repair of lung injury, 
thereby exacerbating the injury [9].

CXR is often the first diagnostic imaging 
study conducted. CT is particularly useful for 
diagnosis of the subacute or chronic appear-
ance of ILD based on the pattern [4]. The chest 
CT of our patient revealed a hypersensitivity 
pneumonia-like pattern with pleural effusion. 

The pleural effusion was less likely to be ma-
lignant because the cytology was negative for 
malignancy and the effusion resolved after ste-
roid treatment, but re-appeared during drug re-
challenge. Many drugs (including some TKIs) 
can induce pleural effusions through various 
mechanisms [10-12]. However, there has been 
evidence that EGFR TKI might induce pleural 
effusion [4,6], and the association between ge-
fitinib and drug-induced pleural effusion is still 
unclear.

For the assignation of TKI-induced ILD, 
4 specific findings are required: (1) new onset 
of dyspnea with or without cough or fever, (2) 
lack of evidence of infection, (3) radiographic 
findings consistent with drug-induced ILD, 
and (4) consistent pathologic findings if avail-
able [4]. Infection is a very common cause of 

Fig. 3.  (A) CXR after 1 week of gefitinib re-challenge demonstrated small opacity lesions at the right lower lung field (lower white 
arrow), and infiltration in both hilar regions with a thicker bronchial wall on the right side (white thick arrow) with right pleural effusion 
(black arrow). (B) After 19 days of stopping gefitinib and with steroid use, CXR revealed infiltration in the right hilum region with greater 
resolution than the prior CXR and small opacity lesions (white arrow) in the right lower lung field.
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pulmonary infiltrates and respiratory failure 
in cancer patients [13]. The diagnosis of TKI-
induced ILD can be made when pneumonitis 
develops shortly after the initiation of treatment 
(i.e., hours to weeks), when there is a lack of an 
alternative explanation for respiratory failure, 
and with the resolution of pneumonitis after 
corticosteroid treatment and withdrawal of the 
presumed agent [4].

No randomized controlled trials have been 
performed with regard to the management of 
gefitinib-induced acute interstitial pneumonia. 
Immediate withdrawal of gefitinib, and the 
use of intravenous corticosteroid and oxygen 
therapy are currently recommended [14]. Suc-
cessful treatment with high-dose corticosteroids 
has been reported [15]. In our case, we initially 
stopped gefitinib and treated the patient with 
medium-dose corticosteroid, and the symptoms 
and CXR image improved dramatically. Medi-
um-dose corticosteroid may help in the treat-
ment of early-onset gefitinib-induced ILD.

Recurrent gefitinib-induced ILD has been 
previously reported [16]. Reducing the dose of 
gefitinib with initiation of corticosteroid treat-
ment or switching to other kinds of EGFR TKIs 
such as erlotinib may be considered as a poten-
tial therapeutic option in patients with EGFR-
mutant non-small-cell-lung carcinoma who de-
velop gefitinib-related ILD [8,17-21]. However, 
further investigations are needed to clarify this 
issue.

In conclusion, early recognition and early 
intervention in TKI-induced ILD are very im-
portant for the prognosis, and will prevent irre-
versible changes in the ILD and mortality. The 
association between gefitinib and drug-induced 
pleural effusions is still unclear, and further 
studies are warranted.
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經中劑量類固醇成功治療的艾瑞莎再激發引起之間質性
肺炎併肋膜積水：病例報告與文獻回顧

林書帆　林明泰　林慶雄

艾瑞莎是種有效治療非小細胞肺癌的表皮生長因子酪氨酸激酶抑制劑。然而，此藥物仍有可能產生

如間質性肺炎等嚴重的種副作用。我們提出一個肺癌的案例，一開始無法明確診斷是治療過程中發生非典

型肺炎還是艾瑞莎所引起的菅直性肺炎合併肋膜積水，經由再次使用艾瑞莎導致間質性肺炎亦合併肋膜積

水，進而確診此病例為艾瑞莎引起之間質性肺炎及肋膜積水。( 胸腔醫學 2014; 29: 25-31)

關鍵詞：艾瑞莎，肺腺癌，間質性肺炎，肋膜積水
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