
Thoracic Medicine

1994

TAIWAN

ISSN 1023-9855

Taiwan Society of 
Pulmonary and Critical 
Care Medicine

Taiwan Society for 
Respiratory Therapy

Taiwan Society of Sleep 
Medicine

Taiwan Society of 
Tuberculosis and Lung 
Diseases



Thoracic Medicine
Publisher
Hao-Chien Wang, M.D., 

Ph.D., President

Taiwan Society of 

Pulmonary and Critical 

Care Medicine

Chia-Chen Chu, Ph.D., 

RRT, FAARC President

Taiwan Society for 

Respiratory Therapy

Yi-Wen Huang, M.D., 

President

Taiwan Society of 

Tuberculosis and Lung 

Diseases

Hsueh-Yu Li, M.D., 

President

Taiwan Society of Sleep 

Medicine

Editor-in-Chief
Kang-Yun Lee, M.D., Ph.D.,

Professor

Taipei Medical University-

Shuang Ho Hospital, Taiwan

Deputy Editors-in-
Chief
Shang-Gin Wu, M.D.,

Ph.D.

National Taiwan University

Hospital, Taiwan

Editorial Board
Section of Pulmonary 
and Critical Care Medicine
Jin-Yuan Shih, M.D., Professor
National Taiwan University 
Hospital, Taiwan
Gee-Chen Chang, M.D.,
Professor
Chung Shan Medical University
Hospital, Taiwan
Chung-Chi Huang, M.D.,
Professor
Linkou Chang Gung Memorial 
Hospital, Taiwan
Kuang-Yao Yang, M.D., Ph.D.,
Professor
Taipei Veterans General
Hospital, Taiwanitor-in-Chief
Chi-Li Chung, M.D., Ph.D.,
Associate Professor
Taipei Medical University
Hospital, Taiwan
Section of Respiratory
Therapy
Hue-Ling Lin, Ph.D. RRT, RN,
FAARC, Professor
Chang Gung University, Taiwan
I- Chun Chuang, Ph.D., 
Assistant Professor
Kaohsiung Medical University
College of Medicine, Taiwan
Jia-Jhen Lu, Ph.D., 
Professor
Fu Jen Catholic University,
Taiwan
Shih-Hsing Yang, Ph.D.,
Associate Professor
Fu Jen Catholic University,
Taiwan
Chin-Jung Liu, Ph.D.,
Associate Professor
China Medical University, 
Taiwan
Section of Tuberculosis and
Lung Diseases
Jann-Yuan Wang, M.D., 
Professor
National Taiwan University
Hospital, Taiwan

Chen-Yuan Chiang, M.D., 
Associate Professor
Taipei Municipal Wanfang
Hospital, Taiwan
Ming-Chi Yu, M.D., Professor
Taipei Municipal Wanfang
Hospital, Taiwan
Yi-Wen Huang, M.D., 
Professor
Changhua Hospital, Ministry 
of Health & Welfare, Taiwan
Wei-Juin Su, M.D., Professor
Taipei Veterans General
Hospital, Taiwan
Section of Sleep Medicine
Li- Ang Lee, M.D., 
Associate Professor
Linkou Chang Gung Memorial
Hospital, Taiwan
Pei-Lin Lee, M.D., 
Assistant Professor
National Taiwan University
Hospital, Taiwan
Hsin-Chien Lee, M.D.,
Associate Professor
Taipei Medical University-
Shuang-Ho Hospital, Taiwan
Kun-Ta Chou, M.D., 
Associate Professor
Taipei Veterans General
Hospital, Taiwan
Li-Pang Chuang, M.D.,
Assistant Professor
Linkou Chang Gung Memorial
Hospital, Taiwan

International Editorial
Board
Charles L. Daley, M.D.,
Professor
National Jewish Health Center,
Colorado, USA
Chi-Chiu Leung, MBBS, FFPH, 
FCCP, Professor
Stanley Ho Centre for 
Emerging Infectious Diseases,
Hong Kong, China

Daniel D. Rowley, MSc, 
RRT-ACCS, RRT-NPS, 
RPFT, FAARC
University of Virginia Medical 
Center, Charlottesville, Virginia, 
U.S.A.
Fang Han, M.D., Professor
Peking University People’s
Hospital Beijing, China
Huiqing Ge, Ph.D.
Sir Run Run Shaw Hospital,
School of Medicine, Zhejiang 
University Hangzhou, China
J. Brady Scott, Ph.D., RRT-
ACCS, AE-C, FAARC, FCCP, 
Associate Professor
Rush University, Chicago, 
Illinois, USA
Kazuhiro Ito, Ph.D., DVM,
Honorary Professor 
Imperial College London, UK
Kazuo Chin (HWA BOO JIN),
M.D., Professor
Graduate School of Medicine, 
Kyoto University
Masaki Nakane, M.D., Ph.D., 
Professor
Yamagata University Hospital, 
Japan
Naricha Chirakalwasan, M.D., 
FAASM, FAPSR, Associate 
Professor
Faculty of Medicine, 
Chulalongkorn University, 
Thailand
Petros C. Karakousis, M.D., 
Professor
The Johns Hopkins University 
School of Medicine, USA



Orginial Articles
The role of Treatment or Incidental Pulmonary Tuberculosis Findings Post
    – Surgery in a Tuberculosis-Endemic Country ......................................................................96~101
Chien-Te Pan, Yu-Ting Tseng, Chung-Yu Chen, Pei-Ming Huang

Pleura-contact Sign of Lung Nodules and Association with Benign Etiology in Asymptomatic 
    Patients Without Cancer History  ............................................................................................102~108
Chun-Fu Chung,Yu-Cheng Tung, Sheng-Wei Tu, Kuo-Tung Huang,Hung-Chen Chen, Chien-Hao Lai, Meng Chih Lin, Yu-Ping Chang

Case Reports
Late-Onset Chylopericardium and Chylothorax after Thoracic Surgery  ............................... 109~115
Huei-Yang Hung, Yen-Lung Lee, Chih-Jen Yang

Central Diabetes Insipidus as the First Manifestation of Pulmonary Langerhans
    Cell Histiocytosis – Report of 2 Cases  .................................................................................. 116~121
Chung-Fu Lin, Sy-Harn Lian, Ye-Fong Du, Han-Yu Chang, Cheng-Lin Wu, Tang-Hsiu Huang

Rare Cause of Pleural Effusion, Intestinal-type Mucinous Borderline Ovarian Tumor with
    Pseudo-Meigs’ Syndrome: A Case Report  ............................................................................122~125
Chuan-Chuan Wang, Jia-Hao Zhang

Good’s Syndrome With Opportunistic Infection – A Case Report and Iiterature Review  ..... 126~131 
Chung Lee, Wen-Lin Su, Yao-Kuang Wu, Mei-Chen Yang, Lun-Yu Jao, Chou-Chin Lan, Yi-Chih Huang

An Excavated Pulmonary Lesion in an Immunocompetent Young Man  ................................ 132~135 
Chun-Yen Chen, Kuang-Tai Kuo, Wei-Hwa Lee, Wei-Ciao Wu

Peribronchiolar Metaplasia - Interstitial Lung Disease: Case Report and Review 
    of the Literature  .......................................................................................................................136~141 
Chen-Chieh Lin, Mong-Wei Lin, Kuei-Pin Chung, Yih-Leong Chang

A Rare Case of Lung Cancer With Initial Presentation of Symptomatic Choroidal 
    Metastasis  ................................................................................................................................142~148 
Chin-Shui Yeh, Jian-Sheng Wu

Cavernous Sinus Metastasis of Lung Adenocarcinoma: A Case Report With 
    A Literature Review  .................................................................................................................149~153 
Chien-Yeh Chi, Cheng-Chia Lee, Heng-sheng Chao

Anti-Melanoma Differentiation-Associated gene 5 Antibody-Positive Dermatomyositis with
    Rapidly Progressive Interstitial Lung Disease Following SARS-CoV-2 Infection:
    – A Case Report  .......................................................................................................................154~160 
Bing-Chen Wu, Shu-Min Lin

A Case of Pseudoachalasia Secondary to Adenocarcinoma of the Lung  ............................. 161~165 
Cheng-Hsi Yang, Yuan-Ming Tsai, Kuan-Hsun Lin, Tsai-Wang Huang, Hsu-Kai Huan

Linezolid-Induced Discoloration of the Teeth and Tongue in Patients With Drug
    – Resistant Tuberculosis: A Report of Two Cases  ............................................................... 166~172 
Pei-Ya Liao, Ko-Yun Chang, Ming-Feng Wu, Hui-Chen Chen, Wei-Chang Huang, Cha-Wen Lee, Shin-Shin Liu

Pulmonary Vein Puncture During Port Implantation: A Rare and Abnormal Route  .............. 173~176 
Chun-Hao Wang, Pei-Hsing Chen

Thoracic Medicine

CONTENTSCONTENTS

38

2



96

Thorac Med 2023. Vol. 38 No. 2

The role of Treatment or Incidental Pulmonary 
Tuberculosis Findings Post-Surgery in a Tuberculosis-

Endemic Country

Chien-Te Pan1, Yu-Ting Tseng1, Chung-Yu Chen2, Pei-Ming Huang1

Introduction: The indications for surgery are limited to the management of complicated 

forms of tuberculosis (TB), and mostly to cases in which medical treatment is failing. There 
is, however, limited good quality data on the effectiveness of using surgery alongside 

drug treatment for TB. This study investigated the prognosis of patients with an incidental 

Methods: The study enrolled patients who received video-assisted thoracic surgery 
(VATS) wedge resection or lobectomy for lung lesions from 2013 to 2017. The Pulmonary TB 

diagnosis was based on pathological examination with acid-fast stain or the mycobacterial 
culture result of surgical specimens. Medical records were reviewed and clinical data, 

including age, gender, surgical type, pathological reports, microbiological cultures, treatment 
and follow-up duration were analyzed.

Results: A total of 443 patients from National Taiwan University Hospital Yunlin Branch, 
Yunlin County, Taiwan, were included. Of those, 200 patients (45.1%) had primary lung 

cancer, 31 (7.0%) had metastatic cancer, 20 (4.5%) were diagnosed as having mycobacterial 
infection, and 11 patients (2.5%) had cryptococcosis. Thirteen of the 20 patients (65.0%) with 

mycobacterial infection received anti-TB treatment, and the remaining 7 patients (35.0%) 
were followed at the clinic without a therapeutic medication prescription. All of these patients 

were stable after lung lesions resection without evidence of pulmonary TB recurrence. 
Conclusion: Anti-TB treatment may not be essential after surgical resection with an 

information about the effectiveness of surgery. (Thorac Med 2023; 38: 96-101) 

Key words: surgery, lung tumor, pulmonary tuberculosis

1Department of Surgery, National Taiwan University Hospital Yunlin Branch, 2Department of Internal Medicine, 
National Taiwan University Hospital Yunlin Branch
Address reprint requests to: Dr. Yu-Ting Tseng, No.579, Sec.2, Yunlin Rd., Douliou City, Yunlin County, Taiwan
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Introduction

The diagnosis of tuberculosis (TB) is main-
ly based on medical history, microbiological 
evidence, radiographic features, clinical mani-
festation, and laboratory findings. Of all the 
infectious diseases that occur in Taiwan, TB has 
the highest incidence and the highest mortality 
rate, with 9,759 TB cases (41.4 per 100,000 in-
dividuals) recorded in 2017. [1] 

The histological features suggestive of TB 
include granulomatous inflammation, caseous 
necrosis, and positive acid-fast stain (AFS). 
But these are not pathognomonic for active TB. 
Granulomatous inflammation and caseous ne-
crosis sometimes are caused by pathogens other 
than Mycobacterium tuberculosis, such as non-
tuberculous mycobacteria (NTM) and fungi. [2] 

in noninfectious diseases, such as Sarcoidosis 
or hypersensitivity pneumonitis. [3-4]

More and more small nodules are being 
resected due to the increasing demand for lung 
tumor screening. Even if histological examina-

-

an active disease from old tuberculoma without 
serial radiographic studies. Therefore, whether 

receive standard anti-TB treatment immediately 
is still debated.

-
-

ings suggestive of TB, but no clinical evidence. 
We also compared clinical characteristics and 
other factors during the subsequent 2 years be-
tween patients receiving and not receiving anti-
TB treatment after surgical resection.

Methods

This study enrolled patients who had un-
dergone video-assisted thoracic surgery (VATS) 
wedge resection or lobectomy for lung lesions 
from 2013 to 2018 in a regional teaching hospi-
tal. We excluded malignant diseases and other 
infectious diseases (Figure -1). The pulmonary 
TB diagnosis was based on a pathological ex-
amination that received granulomatous change 
and characteristic caseous necrosis, with or 
without an AFS or mycobacterial culture result 
of surgical specimens. Medical records were re-
viewed and clinical data, including age, gender, 
surgical type, pathological reports, microbio-
logical cultures, treatment and follow-up dura-
tion were analyzed.

Results

A total of 443 patients from National Tai-
wan University Hospital Yunlin Branch, Yunlin 
County, Taiwan, were included (Figure 1). Of 
these patients, 200 (45.1%) had primary lung 
cancer, 31 (7.0%) had metastatic cancer, 20 
(4.5%) were diagnosed as having mycobacte-
rial infection, and 11 (2.5%) had cryptococcosis 
(Table 1). 

Thirteen of the 20 patients (65.0%) with 
mycobacterial infection received anti-TB treat-
ment and the other 7 patients (35.0%) were fol-
lowed at the clinic without a therapeutic medi-
cation prescription. The median of the tracking 
duration was 57 days (range: 9 to 1610 days) 
(Table 2). All of these patients were stable after 
lung lesions resection without evidence of pul-
monary TB recurrence.
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Surgery database searched 
from 2008/01/01 to 
2018/03/31 for solitary 
Snodule resection

443 patients identified 

Excluded due to:  
1. Malignancy (n=231) 
2. Fungi infection (n=11) 
3. Biopsy during anti-TB treatment (n=1) 
4. Bullae (n=14) 
5. Abscess (n=5) 
6. Organized pneumonia (n=12) 
7. Fibrosis and chronic disease (n=17) 
8. Other benign disease (n=152) 

20 patients identified 
 With granulomatous inflammation 
 With or without caseous necrosis 
 With or without AFS 

Anti-TB treated (n=13) Not treated (n=7) 

Fig. 1. Flowchart of study design and case selection
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Discussion

We have 2 major findings in this study. 
First, the physician tended to give anti-TB 

mycobacterial infection and a positive culture 
result. Second, the physician would not give an-
ti-TB treatment if the pathology report were ne-

alone should not be a reason to immediately be-
gin anti-TB treatment after surgical resection. A 
similar conclusion was also reached in a study 

from a single medical center. [5]
Determining the treatment strategy depends 

on an understanding of the natural course of 
pulmonary tuberculoma. About 30-50% of pul-
monary tuberculoma may have a stable course. 
[6-8]. However, since there is still a possibility 
of progression, anti-TB treatment is still recom-
mended after tuberculoma is noted postopera-
tively. [8-10]

This study showed that the physician fa-
vored anti-TB treatment with a positive AFS in 

Table 1.  Post-Operation Diagnosis

Post-operation diagnosis Number Percentage

Lung cancer 200 45%

Metastatic cancer 31 7%

Mycobacterial infection 20 5%

Cryptococcosis 11 2%

Others 181 41%

Total 443

Table 2.  Clinical Characteristics and Pathology Data of Treated and Untreated Groups

No anti-TB treatment Anti-TB treatment p value

Number 7 13

Age 58.28571 55.46154 0.300

Gender 71% 69% 0.096

86% 77% 0.087

Caseating necrosis 14% 38% 0.054

Necrosis 43% 8% 0.002

Mycobacterial infection 0% 31% 0.035

TB culture positive 0% 92% <0.001

TB: tuberculosis
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result. One is the staining method itself, in that 
the bacilli are frequently missed or underesti-
mated with AFS microscopically on formalin-
fixed, paraffin-embedded tissue. [1] The other 
is that NTM infection varies within the popula-
tion, which will reduce the positive predictive 
value of AFS for pulmonary TB [12-13]. There-

to be pathognomonic for active TB. For this 
reason, whether immediate anti-TB treatment 
should be administered to patients with histo-

-
gestive of TB remains debatable. [14-15] 

Surgery is considered as a diagnostic pro-
cedure, an adjuvant for multidrug-resistant TB, 
and a therapeutic strategy for refractory lesions 
only because of the high surgical complication 
rate, despite adequate anti-TB treatment [16-19]. 
If pulmonary lesions are removed completely, 
the remaining tissues are macroscopically and 
microscopically normal. In this study, a patient 
could be considered to be cured. [20] The deci-
sion on whether to begin regular follow-up or 
immediately initiate anti-TB treatment should 
be carefully made based on a risk benefit as-
sessment. A prospective study is required to 

Conclusion

In patients having resected single lung nod-

evidence suggestive of TB, the incidence rate of 
active TB is low. Regular follow-up sputum and 
imaging studies, rather than immediate anti-TB 
treatment administration, may be considered. 
More study is necessary to confirm our find-
ings.

References

  1. Centers for Disease Control, Ministry of Health and 

Welfare, Taiwan: Taiwan tuberculosis control report 

2020.

  2. Zumla A, James DG. Granulomatous infections: etiology 

  3. Ma Y, Gal A, Koss MN. The pathology of pulmonary 

150-61. 

  4. Selman M, Pardo A, King TE, Jr. Hypersensitivity 

pneumonitis: insights in diagnosis and pathobiology. Am 

  5. Chung CL, Chen YF, Lin YT, et al. Outcome of untreated 

lung nodules with histological but no microbiological 

  6. Lee HS, Oh JY, Lee JH, et al. Response of pulmonary 

tuberculomas to anti-tuberculous treatment. Eur Respir J. 

  7. Grenville-Mathers R. The Natural history of so-called 

  8. Subotic D, Yablonskiy P, Sulis G, et al. Surgery and 

pleuro-pulmonary tuberculosis: a scientific literature 

  9. Pryta S, Hansen JL. Surgical treatment of “tuberculoma”. 

.

10. Evman S, Baysungur V, Alpay L, et al. Management 

and surgical outcomes of concurrent tuberculosis and 

11. Fukunaga H, Murakami T, Gondo T, et al. Sensitivity 

of acid-fast staining for mycobacterium tuberculosis in 

166(7): 994-7.

12. Kendall BA, Varley CD, Choi D, et al. Distinguishing 

tuberculosis from nontuberculous mycobacteria lung 

506-9.

13. Grubek-Jaworska H, Walkiewicz R, Safianowska A, 

et al. Nontuberculous mycobacterial infections among 

patients suspected of pulmonary tuberculosis. Eur J Clin 

14. Aubry MC. Necrotizing granulomatous inflammation: 

what does it mean if your special stains are negative? 



101Post-Surgical Treatment for Pulmonary TB

Thorac Med 2023. Vol. 38 No. 2

15. Ulbright TM, Katzenstein AL. Solitary necrotizing 

granulomas of the lung: differentiating features and 

16. Freixinet J. Surgical indications for treatment of 

479.

17. Sihoe ADL, Shiraishi Y, Yew WW. The current role of 

thoracic surgery in tuberculosis management. Respiratory. 

18. Yen YT, Wu MH, Lai WW, et al. The role of video-

assisted thoracoscopic surgery in therapeutic lung 

resection for pulmonary tuberculosis. Ann Thorac. Surg 

19. Tseng YL, Chang JM, Liu YS, et al. The role of video-

assisted thoracoscopic therapeutic resection for medically 

failed pulmonary tuberculosis. Medicine (Baltimore) 

20. Getahun H, Matteelli A, Chaisson RE, et al. Latent 

Mycobacterium tuberculosis infection. N Engl. J Med. 



109

Thorac Med 2023. Vol. 38 No. 2

Late-Onset Chylopericardium and Chylothorax after 
Thoracic Surgery

Huei-Yang Hung1, Yen-Lung Lee2, Chih-Jen Yang1,3

Chylopericardium is defined as the accumulation of chylous fluid in the pericardial 

cavity that may progress to cardiac tamponade or constrictive pericarditis. Chylopericardium 
is very rare, but may occur after thoracic surgery. It can be caused by either direct injury 

to the branches of the thoracic duct, or indirect injury by occult obstruction of lymphatic 
drainage. Late-onset chylous fluid leakage can occur when thoracic surgery is combined 

with lymph node dissection. We reported the case of a patient with a late onset of co-
incident chylopericardium and chylothorax 1 month after undergoing video-assisted thoracic 

surgery for segmentectomy with mediastinal lymph node dissection to treat a pulmonary 
nodule. Both the chylopericardium and the chylothorax were completely resolved after the 

immediate surgical creation of a pericardial window and chest tube drainage, and the patient 
was recommended to follow a low-fat diet. This case reminds us of the rare but crucial 

complications associated with thoracic surgery. (Thorac Med 2023; 38: 109-115) 

Key words: chylopericardium, chylothorax, thoracic surgery

1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Kaohsiung Medical University 
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan, 2Department of Surgery, Kaohsiung Municipal Ta-
Tung Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan, 3School of Post-Baccalaureate Medicine, College 
of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
Address reprint requests to: Dr. Chih-Jen Yang, Department of Internal Medicine, Kaohsiung Medical University 
Hospital, Kaohsiung Medical University,No. 100, Tzyou First Road, Kaohsiung City, Taiwan

Introduction

Lung cancer remains the leading cause of 
cancer-related deaths worldwide, accounting 
for 1.8 million deaths each year [1]. More than 
50% of patients with lung cancer are diagnosed 
at an advanced stage, and the 5-year survival 
rate for metastatic non–small cell lung cancer 
(NSCLC) is below 10% [2]. In a large random-
ized controlled trial (National Lung Screening 
Trial), low-dose chest computed tomography 
(CT) was found to reduce lung cancer mortality 

by up to 20%, through an increase in the early 
detection rate of lung cancer in high-risk popu-
lations of patients that smoked at least 30 pack-
years [3]. Therefore, an increasing number of 
people are receiving low-dose CT to improve 
the early detection of lung cancer. Surgical 
interventions for patients with lung cancer are 
becoming increasingly popular due to advances 
in thoracic surgery, and thoracic surgery is often 
the final step for determining a definite diag-

scan.
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However, thoracic surgery is associated 
with very rare but critical complications, such 
as chylopericardium and chylothorax. The tho-
racic duct, which passes through the mediasti-
num, transports lymph chyle, which contains 
triglycerides, proteins, T lymphocytes, and im-
munoglobulins, to the venous system. Due to 
the anatomical location of the thoracic duct, it 
can be injured either directly or indirectly dur-
ing thoracic surgery, leading to the development 
of chylopericardium or chylothorax. 

Chylous leakage is typically diagnosed 
when fluid is detected with a milky, yellow-
ish appearance and a high triglyceride level. 
Delayed management of chylous leakage can 
result in the progression to respiratory failure, 
cardiac tamponade, or cardiac arrest [4]. Late-
onset chylopericardium can be easily over-

leading to fatal outcomes. A systematic review 
revealed that cardiac tamponade developed in 
29.4% of patients who experienced cardiac sur-
gery-related chylopericardium [5]. Chylothorax 
is another uncommon but potentially serious 
complication of pulmonary surgery combined 
with mediastinal lymph node dissection [6]. 
Chylothorax after pulmonary resection and 
mediastinal lymph node dissection has been re-
ported to occur in 1.4% to 2.4% of cases [6, 7]. 
A review of 17 cases of late-onset chylothorax 
after various surgeries or traumas revealed that 
it could occur at any time, ranging from less 
than 1 week to 20 years after the initiating event 
[8].

Conservative treatment or surgical interven-
tion, such as thoracic duct ligation or the cre-
ation of a pericardial window, may be necessary 
in cases of chylopericardium or chylothorax. 
We report a very rare case of late-onset chylo-
pericardium and chylothorax 1 month after tho-

racic surgery in a healthy 59-year-old woman. 

Case presentation

This healthy 59-year-old woman underwent 
a right lower lung segmentectomy and medias-
tinal lymph node dissection via video-assisted 
thoracic surgery (VATS) to remove a 0.6-cm 
nodule that was incidentally found on low-dose 
CT. A benign nodule was identified, and the 
patient was discharged uneventfully. A chest 
radiograph taken 4 days after VATS showed a 

1A). Another chest radiograph obtained approx-
imately 2 weeks later revealed mild cardiomeg-
aly (Figure 1B), but the patient reported no dis-
comfort. One month later, the patient began to 
experience dyspnea on exertion and presented 
to the emergency department with massive right 

1C). Echocardiography revealed a large amount 
-

ing 3.15 cm at its greatest width [9]. Thoracen-
tesis was rapidly performed, and a study of the 

-

predominant mononuclear cells (polymorpho-

To avoid the rapid accumulation of peri-
cardial effusion, which may result in cardiac 
tamponade, a pericardial window was surgi-
cally created, and a total of 775 mL of milk-like 

-
tained a high level of triglycerides, up to 376 

-
age or obstructed site over the pericardium was 
detected by CT with enhancement. The Gram 
stain, acid-fast stain, adenosine deaminase test, 
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Fig. 1. (A). Post-right lower lobe video-assisted thoracic surgery (VATS) segmentectomy. (B). Cardiomegaly was noted approximately 2 

operation. (D). Follow-up 5 months after the operation revealed no evidence of recurrent chylothorax or chylopericardium.
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and a scoring system was proposed by Dib et 
al. to facilitate the diagnosis. [10] The score 
is calculated by assessing the presence of the 

milky yellowish appearance, a triglyceride level 
-

ide ratio less than 1, and negative cultures with 
lymphocyte predominance on cytologic exami-
nation. Each feature that is present is awarded 1 
point, and a score of 2 is required for a diagno-

sensitivity of 100%) [10]. 
The most common etiology for chyloperi-

cardium is secondary injury to the thoracic 
duct, typically as a complication following 
cardiothoracic surgery and thoracic trauma. In 
addition, congenital lymphangiomatosis, radio-
therapy, subclavian vein thrombosis, infection, 
mediastinal neoplasm, cystic hygroma, acute 
pancreatitis, and Gorham's disease have also 
been reported as possible chylopericardium eti-
ologies. 

low-fat diet was encouraged, and the drainage 
of chylous effusion from the chest tube de-
creased gradually. The chest tube was removed 
2 weeks later, and no recurrent pericardial or 

of follow-up (Figure 1D).

Discussion

We report a very rare case of late-onset chy-
lopericardium and simultaneous chylothorax 
in a healthy, 59-year-old woman after VATS to 
remove a lung nodule. These rare complications 
were successfully resolved by immediate surgi-
cal intervention and a low-fat diet. No recur-
rence was observed during 5 months of follow-
up.

Chylopericardium is a rare condition de-

-
lopericardium can be challenging to determine, 

Fig. 1.
high level of triglyceride was drained and collected in a chest bottle.
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The thoracic duct ascends from the cisterna 

vertebra. It is a single channel that ascends 
along the posterior mediastinum to the right of 
the vertebral column, coursing obliquely behind 
the esophagus at the seventh thoracic vertebra, 
crossing from right to left at the level of the 

the neck posterior to the aortic arch, and empty-
ing into the left jugulosubclavian junction [11, 
12]. The thoracic duct is proximal to the trachea 
and to highly variable collateral channels that 
may be injured during pulmonary resection, 
particularly mediastinal lymph node dissection, 

Although chylopericardium is a rare entity, 
it has been reported to occur after lung resec-
tion with mediastinal lymph node dissection, 
lobectomy for lung cancer, and radical esopha-
gectomy [14-16]. In addition to direct injury 
to the thoracic duct or its branches during 
cardiac surgery, extensive mediastinal lymph 
node dissection might hinder lymphatic drain-
age from the pericardium into the mediastinal 
lymph node chain, resulting in indirect injury 
to the thoracic duct, and leading to chyloperi-
cardium [14, 17]. According to cadaver studies, 
lymphatic drainage from the pericardium is 
predominantly directed to the mediastinal and 
peritracheobronchial nodes, which may con-
tribute to the development of chylopericardium 

might be interrupted or damaged during tho-
racic surgery combined with mediastinal lymph 
node dissection [16]. 

Lymphoscintigraphy is a useful tool for 

In a primary chylopericardium case series, 3 
cases were found to have direct communica-
tion between the thoracic duct and the pericar-

dial space, 3 had no direct communication but 
presented with the pericardial accumulation of 
technetium-99 m sulfur colloid, and 3 showed 
negative results by lymphoscintigraphy [20].

Pericardial effusion is generally graded as 
minimal (<5 mm of pericardial separation dur-
ing diastole, corresponding to a fluid volume 
of 50 to 100 mL), small (5 to 10 mm of separa-

250 mL), moderate (10 to 20 mm of separation, 

mL), or large (>20 mm separation, correspond-

accumulation in the pericardium depends on 
the degree of thoracic duct injury (either direct 
or indirect) [5]. Direct injury to the thoracic 
duct during surgery results in the rapid accu-
mulation of chyle in the pericardium, followed 
soon by the development of symptoms includ-
ing dyspnea, because the pericardial cavity is 
not as large as the pleural cavity. By contrast, 
late-onset chylopericardium, such as in our pre-
sented case, might indicate the development of 
chylopericardium due to the occult obstruction 
of lymphatic drainage, also known as indirect 
thoracic duct injury. 

An average chylopericardium onset time of 
22.1 ± 54.0 days following cardiac surgery was 
reported in a systematic review [5]. Some cases 
were misdiagnosed at the beginning, and the 
time interval between the onset of chylopericar-

-
nosis was 8.5 ±11.0 days [5]. Late-onset chylo-
pericardium after lung resection accompanied 
by a mediastinal lymph node dissection may 
occur, but be overlooked by both surgeons and 
patients. Therefore, when a patient develops 
unexpected dyspnea on exertion, or progressive 
cardiomegaly is noted on the chest radiograph 
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after cardiothoracic surgery, further examina-
tion, such as echocardiography, chest CT, or 
lymphangiography, is necessary to determine 
the presence of chylopericardium.

In addition to chylopericardium, chylotho-
rax is an important complication of thoracic 

transudative chylothorax is less common. The 
mechanism through which transudative chyle 
in the lymphatic system transforms into exuda-
tive chylous pleural effusion remains unclear. 
One hypothesis is that the physiological condi-
tions of transcapillary hydrostatic gradients and 
water reabsorption lead to a relative increase 
in protein concentrations [21]. Transudative 
chylothorax has been reported in patients with 
liver cirrhosis, nephrotic syndrome, and heart 
failure. Cerfolio et al. reported a 1.4% chy-
lothorax incidence rate in 2838 patients who 
underwent pulmonary resection with complete 
thoracic mediastinal lymph node dissection, 
with a particularly high incidence among those 
with pathologic stage N2 disease and those who 
underwent robotic resection [5]. Shimizu et al. 
also reported a 2.4% chylothorax rate in 1110 
patients who underwent pulmonary resection 
(at least lobectomy) and systematic mediastinal 
lymph node dissection for lung cancer [7]. 

Chylothorax is typically diagnosed within 
3 days after pulmonary resection because oral 
intake generally starts on postoperative day 1 
[7, 22]. Chylothorax most commonly occurs on 
the right side, because most of the thoracic duct 
branches are located in the right hemithorax, 
and leakage typically occurs from a branch of 
the main duct due to lymph node dissection [13]. 
Late-onset chylothorax is very rare. Sakaizawa 
et al. reported a case of late-onset chylothorax 
occurring 15 days after surgery in a 79-year-old 
woman who underwent right upper lobectomy 

and mediastinal dissection for lung cancer [23]. 
Zhang et al. reviewed the literature and identi-
fied 17 cases of late-onset chylothorax after 
various surgeries or traumas, with onset times 
ranging from less than 1 week to 20 years [8].

In conclusion, we presented a very rare case 
of late-onset chylopericardium simultaneous 
with chylothorax after VATS-based segmentec-
tomy and mediastinal lymph node dissection. 
Chylopericardium and chylothorax are crucial 
complications of thoracic or cardiac surgery, 
particularly those involving mediastinal lymph 
node dissection. We should be aware of the pos-
sibility of the late-onset complication of chy-
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Pleura-contact Sign of Lung Nodules and Association 
with Benign Etiology in Asymptomatic Patients 

Without Cancer History

Chun-Fu Chung1,Yu-Cheng Tung2, Sheng-Wei Tu1, Kuo-Tung Huang1,
Hung-Chen Chen1, Chien-Hao Lai1, Meng Chih Lin1,3, Yu-Ping Chang1

Introduction: Pulmonary nodules are commonly observed in clinical practice. We 
aimed to analyze various features of pulmonary nodules and their association with the risk of 

malignancy. 
Methods: We retrospectively reviewed patients with lung nodules equal to or less 

than 3cm in size, detected on chest computed tomography, and those who had received 
pulmonary nodules resection from January 2001 to December 2015. Ultimately, 302 resected 

pulmonary nodules from 258 patients were included in the study. Their characteristics and 
correlations with malignancy were analyzed.

Results: Pulmonary nodules with larger diameters were associated with higher risks of 
malignancy, were more irregular in shape, and had a higher percentage of solid nodules and 

pleural tag signs. Lung nodules measuring 1-2 cm had the highest percentage of pleura-
contact signs (PCSs). Patients with larger pulmonary nodules had more symptoms and 

higher white blood cell counts. Among asymptomatic patients without known cancer histories, 
malignant pulmonary nodules tended to be large in diameter, irregular in shape, have a 

high percentage of pleura tag signs, have a low percentage of PCSs, and appear frequently 
in elderly patients. Multivariant analysis of factors associated with the malignancy risk of 

a pulmonary nodule in asymptomatic patients without a cancer history revealed that the 

PCS was a negative predictor of malignancy. 
Conclusion: For asymptomatic patients without a cancer history, PCSs may predict a 

(Thorac Med 2023; 38: 102-108) 
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Introduction

-
-

ings in computed tomography (CT) scans [1]. 
Pulmonary nodules are frequently encountered 
in clinical practice; therefore, the assessment of 
malignancy risk may be critical to clinical deci-
sions. The malignancy risk of pulmonary nod-
ules is principally correlated with their size and 
growth rate [2].Features suggestive of a nodule 
with a high probability of malignancy include 
large size, spiculation, pleural indentation, size 
increment, upper lobe location, irregular border, 
pure ground-glass opacities, or a subsolid ap-
pearance [1,3]. In addition to nodular character-
istics, clinical factors, such as the patient’s age, 
and a history of cigarette smoking, chronic ob-
structive pulmonary disease, and asbestos expo-
sure, should also be considered [3-4]. Low-dose 
CT screening in high-risk patients can reduce 
the lung cancer mortality risk by up to 20% [5].

This study aimed to analyze the characteris-
tics of pulmonary nodules and the risk of malig-
nancy, especially among asymptomatic patients 
without a known cancer history.

Material and methods

Participants
-

mum diameter detected on chest CT and who 
underwent pulmonary nodule resection from1 
January2001 to31 December 2015 at Kaohsi-
ung Chang Gung Memorial Hospital were ret-
rospectively screened. A total of 409 resected 
nodules were identified. Twenty-five nodules 
were excluded owing to incomplete data, and 
82 nodules were excluded because more than 3 

lung nodules were synchronously detected on 
chest CT. Finally, 302 nodules resected from 
258 patients were included in the analysis. This 
study was approved by the Institutional Review 
Board of Chang Gung Memorial Hospital, and 
the requirement for patient consent was waived 
(IRB:201901664B0).

CT protocols
A CT scan was performed to evaluate the 

entire lung and estimate the extent of nodules 
with a CT section thickness of 2–5 mm (lower 
dose CT: 2–3 mm; contrast-enhanced CT:5 
mm; high-resolution CT:5 mm). The CT scan-
ner used the following parameters:120 kVp and 
auto exposure control; beam pitch, 0.875–1.675. 
The images were reconstructed with a field 
of view of 15–20 cm. The lung was displayed 
with a window level of -500 HU and a window 
width of 1500 HU as the lung window setting, 
and with a window level of 50 HU and a win-
dow width of 350 HU as the mediastinal win-
dow setting for tumor assessment.

for pleural-contact sign (PCS) if it was directly 
in contact with the pleura and the distance from 
the pleura was 0 mm on the CT images, as 
shown in Supplemental Figure 1.

Fig. 1. A chest CT image 

illustrating PCS of a lung 

nodule. An arrow was used 

to mark a lung nodule that 

directly contacted the pleura 

and the distance from the 

p l e u r a w a s 0 m m . ( C T: 

computed tomography; PCS: 

pleura-contact sign)
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Table 1. 

Lung nodule size p-value

n 120 132 50

Age (years) 58.0 (52.0–63.0) 59.0 (54.0–65.0) 58.5 (51.8–65.8) 0.219

BMI (kg/m2) 24.6 (21.7–26.8) 24.2 (22.2–26.4) 24.4 (22.2–25.8) 0.922

Sex

Male (total 166)

Female (total 136)

59 (35.5%)

61 (44.9%)

75 (45.2%)

57 (41.9%)

32 (19.3%)

18 (13.2%)

0.177

Symptoms 22 (18.3%) 36 (27.3%) 20 (40.0%) 0.012

Never-smoker 96 (80.0%) 95 (72.0%) 38 (76.0%) 0.331

White blood cell count (/uL) 5.0 (3.5–6.1) 6.0 (4.6-7.3) 6.6 (4.9-7.7) <0.001

Lymphocyte (%) 29.8 (22.8–34.9) 30.3 (22.9–36.7) 27.8 (22.7–34.9) 0.776

Monocyte (%) 5.7 (4.6–7.2) 5.6 (4.5–6.9) 5.0 (4.4–6.2) 0.143

Cancer history 67 (55.8%) 58 (43.9%) 14 (28.0%) 0.004

Pathology malignancy 39 (32.5%) 64 (48.5%) 27 (54.0%) 0.009

GGO

Subsolid nodule

Solid nodule

28 (23.3%)

16 (13.3%)

76 (63.3%)

5 (3.8%)

31 (23.5%)

96 (72.7%)

1 (2.0%)

9 (18.0%)

40 (80.0%)

<0.001

Irregular nodule shape 11 (9.2%) 73 (55.3%) 41 (92%) <0.001

Pleura-contact sign 31 (25.8%) 51 (38.6%) 11 (22%) 0.030

Pleura tag sign 4 (3.3%) 24 (18.2%) 23 (46%) <0.001

BMI: body mass index; GGO: ground-glass opacity.

Statistics analysis
We used the non-parametric Mann–Whit-

ney U-test or Kruskal–Wallis test to compare 
continuous variables and presented them as 
medians with interquartile ranges. We used the 
chi-square test to compare categorical variables, 
which were presented as frequencies with per-
centages. Multivariate analysis was performed 
using binary logistic regression analysis to ad-
just for confounding factors, and all covariates 
with a p-value< 0.05 were considered in the 
analysis. Statistical analyses were performed 

using SPSS version 21.0 (IBM Corp., Armonk, 
New York, USA). Statistical significance was 
set at a p-value of< 0.05.

Results

This analysis comprised 302 lung nodules 

resected from 258 patients. Lung nodules were 
categorized into 3 groups according to the 
maximum diameter detected on chest CT in the 
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All clinical characteristics and pertinent labora-
tory data were compared and are listed in Table 

index, sex, smoking habits, or percentage of 
blood lymphocytes and monocytes among the 
groups. Patients with larger nodules may pres-
ent more symptoms, and have higher risks of 
malignancy, more irregular shapes, more solid 
nodules, more pleural tag signs, and higher 
white blood cell counts. Lung nodules measur-

PCSs.
We then selected pulmonary nodules from 

asymptomatic patients with no cancer history 

and categorized them as malignant or benign by 
etiology. A comparison of their clinical features 
and laboratory data are displayed in Table 2. 
In asymptomatic patients without a cancer his-
tory, malignant pulmonary nodules tended to 
be large in diameter, have an irregular shape, 
have pleura tag signs, have a low percentage of 
PCSs, and appear frequently in elderly patients.

Multivariate analysis of factors associated 
with malignancy risk of pulmonary nodules, as 
shown in Table 3, revealed that the patient’s age 
and nodule diameter were significant positive 
predictors of cancer risk, whereas PCS was a 
negative predictor of malignancy.

Table 2.  Lung Nodules in Patients Without Cancer History and Symptoms

Benign Malignant p-value

n 67 28

Age (years) 56.0 (49.0-62.0) 63.0 (58.3-70.0) <0.001

BMI (kg/m2) 24.8 (22.9-26.0) 23.4 (21.6-25.6) 0.123

Sex

Male (total 55)

Female (total 40)

38 (69.1%)

29 (72.5%)

17 (30.9%)

11 (27.5%)

0.821

Never-smoker 53 (79.1%) 22 (78.6%) 1.000

White blood cell count (/uL) 5.8 (3.9–7.3) 5.9 (5.1–7.5) 0.267

Lymphocyte (%) 27.1 (21.9–37.6) 31.0 (24.5–36.0) 0.304

Monocyte (%) 5.6 (4.5–7.2) 5.8 (4.7–6.4) 0.928

Maximum diameter (cm) 1.1 (0.7–1.6) 1.9 (1.2–2.3) <0.001

GGO

Subsolid nodule

Solid nodule

11 (16.4%)

17 (25.4%)

39 (58.2%)

2 (7.1%)

5 (17.9%)

21 (75.0%)

0.272

Irregular nodule shape 23 (34.3%) 21 (75.0%) 0.001

Pleura-contact sign 22 (32.8%) 2 (7.1%) 0.009

Pleura tag signs 9 (13.4%) 15 (53.6%) <0.001

BMI: body mass index; GGO: ground-glass opacity.
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Discussion

The PCSs of pulmonary nodules defined 
nodules that were directly in contact with the 
pleura on CT images [6].Kim et al. reported that 
malignant subsolid pulmonary nodules, pleural 
attachment, and indentation may be indepen-
dently associated with visceral pleural invasion, 
especially in patients with large solid portions 
[7]. Hsu et al. concluded that linear pleural tags 
with a soft tissue component at the pleural end 
of the mediastinal window can predict visceral 
pleural invasion in non-small cell lung cancer 
[8]. However, a retrospective review analyzed 
569 participants with 943 solid pulmonary 
non-calcified nodules attached to the pleura 
and found that nodules < 1 cm, with smooth 
margins and lentiform, oval, semicircular, or 
triangular shapes were benign[9].The PCSs in 
the cancer population suggested visceral pleural 
invasion[7].In the NELSON study, smooth or 
attached solid indeterminate nodules (0.5 cm) 
were all benign after a 1-year follow-up, and 

The NELSON 1-year follow-up study con-
cluded that nodule growth assessed by volume 
doubling time at the 1-year follow-up was the 

only potential predictor of malignancy [10]. 
The PanCan dataset study, which included 1,871 
persons with 7,008 nodules, confirmed that 
nodule diameter is associated with lung cancer 
probability, with a significant non-linear rela-
tionship in patients undergoing low-dose CT 
screening [11].The American College of Chest 
Physicians (ACCP) evidence-based clinical 
practice guidelines reviewed 7 studies assessing 
nodule size and found a proportional increase in 
the risk of malignancy with an increase in the 
diameter of the nodule [4]. The risk of malig-
nancy was exceedingly low in nodules < 5 mm 
in size (range 0-1%), while the risks were high 
in nodules 5-10 mm in size (range 6-28%) and 
nodules >2 cm in size (range 64-82%) [4].

 
Cancer can be considered an age-associated 

condition because the incidence of most cancers 
increases with age [12]. According to statistics 
from Cancer Research UK during the period 
2016-2018, people aged 85-89 years had the 
highest incidence of lung cancer, and more 
than 44% of all new lung cancer cases in the 
UK are diagnosed in people aged 75 years and 
over each year [13].Using the Taiwan National 
Health Insurance Research Database to retro-
spectively review 33,919 lung cancer patients 
between 2002 and 2008, it was found that age > 
65years at the time of diagnosis could be identi-

Table 3.  Multivariate analysis of Factors associated With risk of Lung Nodule Malignancy

Odds ratio p-value

Age 1.10 1.03–1.17 0.004

Lung nodule maximum diameter (cm) 4.65 2.01–10.75 <0.001

Pleura-contact sign 0.18 0.03–0.98 0.047
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cancer [14]. Venuta et al. reported less than 
0.5% of lung cancer-related deaths occurred 
at< 40 years of age, and there was only a 0.03% 
likelihood of lung cancer development up to 

A longitudinal study in Hungary enrolled lung 
cancer patients aged > 20 years during 2011-
2016 and found that lung cancer incidence and 
mortality increased with age, peaking in the 70-
79 and 60-69 years age groups among men and 
women, respectively [16].

In our study, we found that PCSs may pre-

3 cm in asymptomatic patients without a cancer 
history, and this is commonly observed during 
health examinations. Our study was also in ac-
cordance with previous studies showing that 
nodular size and age were significant positive 
predictors of malignancy risk.

 
This study had several limitations. First, the 

sample size was relatively small and restricted. 
The study focused on asymptomatic patients 
without a cancer history, which may not apply 
to the general population. Second, we could not 
measure the volume of pulmonary nodules, and 
there was a lack of uniformity in the CT proto-
cols. 

Conclusion

For asymptomatic patients without a cancer 
history, PCSs may predict the benign nature of 
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Central Diabetes Insipidus as the First Manifestation of 
Pulmonary Langerhans Cell Histiocytosis – Report of 2 

Cases

Chung-Fu Lin1, Sy-Harn Lian1, Ye-Fong Du1, Han-Yu Chang1, Cheng-Lin Wu2

Tang-Hsiu Huang1

Langerhans cell histiocytosis (LCH) is a rare disease that is characterized by the 
recruitment and accumulation of abnormal histiocytes, and can involve multiple organs. LCH 

is more common in children than in adults, and adult-onset LCH is strongly associated with 
cigarette smoking. Pituitary involvement can cause central diabetes insipidus (CDI). In this 

report, we describe 2 patients with LCH who had a positive smoking history and presented 
initially with CDI-related polyuria and nocturia; their pulmonary disease was revealed only 

later by the typical radiographic features during the subsequent systematic workup. A concise 
and updated review of the relevant literature is also included. Through the report of these 2 

cases, we aim to highlight the potentially systemic and progressively destructive nature of 
LCH, and the importance of monitoring for possible extra-pulmonary involvement, even in 

patients with prominent pulmonary LCH. (Thorac Med 2023; 38: 116-121) 

Key words: central diabetes insipidus, pulmonary Langerhans cell histiocytosis
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Introduction

Langerhans cell histiocytosis (LCH) is a 
rare disease that can involve single or mul-
tiple organs. The prognosis of systemic LCH 
is generally worse than that of isolated LCH. 
The etiology is related to the aberrant accumua-
tion and function of histiocytes (“Langerhans 
cells”) originating from the myeloid lineage [1, 
2]. These Langerhans cells form granulomatous 

nodules with associated infiltration of inflam-
matory cells. Tissue destruction may follow in 
the later stage. The incidence rate of LCH in 
children under age 15 is around 4.6 cases per 
million, and it is even rarer in adults -- about 1 
to 2 cases per million [1, 3, 4]. 

The exact incidence and prevalence of pul-
monary LCH (PLCH) is unknown. PLCH oc-
curs mostly in cigarette smokers of both sexes, 
with the age of onset between 20 and 40 years 
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Fig. 1.  (A) Sagittal T1-weighted image shows absence of a normal 
posterior pituitary bright spot. (B) Post-contrast sagittal T1-weighted 
image and (C) coronal image show nodular enhancement at the 
hypothalamus (arrow in B) and the infundibulum (arrow in C).

old [5]. Patients with PLCH may present with 
dyspnea, cough, constitutional symptoms (fever, 
body weight loss, and sweating), or spontane-
ous pneumothorax, while some patients may be 
asymptomatic [5, 6]. Typical chest computed 
tomography (CT) findings include reticulo-
micronodular lesions that are intermixed with 
many bizarre-shaped cysts; they exhibit an 
upper-to-middle-lobe predominance and spare 
the basal costophrenic regions [7]. The number 
of cysts may increase as the disease progresses. 
PLCH can be either isolated or part of a system-
ic manifestation. The co-presentation of PLCH 
and central diabetes incipidus (CDI) is quite un-

-
tration of the pituitary and hypothalamus, lead-
ing to the destruction of vasopressin-producing 
magnocellular neurons in the paraventricular 
and supraoptic nuclei [8, 9, 10]. In this case 
report, we describe the clinical presentatons of 

Case Report

Case 1: A 47-year-old man presented ini-
tially to our general medicine outpatient clinic 
with polyuria and nocturia. He used to smoke 2 
packs of cigarette per day, but quit 7 years ago. 

of CDI, and magnetic resonance imaging (MRI) 
of the brain showed features suggesting hypo-

The CDI-related symptoms improved follow-

from chronic dry cough. Chest radiograph and 
CT scan revealed extensive mixed nodular and 
cystic lesions, predominantly in the bilateral 

-
tion, whereas the cysts were variable in size 

cysts being frequently observed. Pulmonary 

-
festation was CDI-related polyuria. Despite 
the initial inconspicuousness of the respiratory 
symptoms, pulmonary parenchymal destruction 
by the disease process was radiographically evi-
dent in both patients. 

Fig. 2.  CT scan reveals an extensive mixed nodular and cystic 
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screening spirometry was within normal ranges. 
Video-assisted thoracoscopic wedge biopsy of 
the lung was done, and histological examina-
tion of the specimen revealed numerous Lang-

which stained immunohistochemically positive 

with vinblastine and methylprednisolone was 
administered, but the patient later died from 
hospital-acquired pneumonia with acute respi-
ratory distress syndrome (ARDS).

Case 2: A 35-year-old man with a smoking 
habit (2 packs per day for 20 years) had devel-
oped polyuria, nocturia, and erectile dysfunc-

water deprivation test, while further endocrine 
surveys revealed pan-hypopituitarism. MRI of 
the brain showed an absence of posterior pi-

tuitary hyperintensity on T1-weighted images 

His polyuria and nocturia improved after intra-
nasal desmopressin. Chest CT showed multiple 
pulmonary nodules intermixed with cystic le-
sions, mainly in the upper lung regions, sparing 

5A). The diagnosis of LCH was made based 

Fig. 3. Histology of the wedge-biopsied right upper lobe of the lung shows (A) numerous proliferative Langerhans cells that (B) stained 
immunohistochemically positive for CD1a.

Fig. 4. (A) Sagittal T1-weighted MRI shows a thickened pituitary 
infundibulum (arrow) and absence of a posterior bright spot. (B) 

Post-contrast sagittal T1-weighted MRI shows enhancement of the 
pituitary infundibulum and hypothalamus (arrow), consistent with 
pituitary axis LCH.

Fig. 5. (A) Baseline CT shows multiple nodular, mixed with cystic, 

later shows decreased nodular lesions, but increased cystic changes.
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associated mutations in systemic and pulmonary 
LCH, as was recently reported by Jouenne et al 
[13], it appears reasonable to suspect that such 
mutations might have also existed in the abnor-
mal histiocytes of our patients. Besides, it has 
been reported that CDI occurs with increased 

-
tation [12].

In PLCH, numerous abnormal histiocytes 
accumulate in the small airways (particularly 
the respiratory bronchioles), as well as the inter-
stitium. They may form granulomatous nodules 

-
-

ing of the surrounding tissue may follow as the 
disease progresses [5, 14, 15]. The pulmonary 
lesions are mainly bilateral and symmetrical, 
and predominate in the upper and middle lung 

The corresponding radiographic findings on 
chest CT scan include a small nodular opac-
ity, cavitation, or cysts, or a combination of 
such. Patients may be asymptomatic or may 
have mild respiratory symptoms. Both patients 
that we described in this report initially sought 
medical attention for CDI-related symptoms, 
and not due to respiratory complaints. While 
1 patient exhibited only nonspecific chronic 
cough, the other had no respiratory symptom at 
all (despite the progressive parenchymal cystic 
and destructive changes as observed in his se-

manifestation of PLCH potentially makes the 
diagnosis challenging. The prognosis of PLCH 
can be quite variable and has not been well de-

-
tion impairment, ongoing cigarette smoking, 
and the presence of symptomatic pulmonary 
hypertension are potentially negative prognostic 
factors [3, 5, 6, 16, 17, 18]. 

disciplinary discussion. Meanwhile, the patient 
has had minimal airway symptoms, and he has 
therefore declined any diagnostic or therapeu-
tic intervention for his pulmonary condition. A 
follow-up CT scan 6 years later showed dimin-
ishment of the nodular lesions, but an increased 

-
ly, many nodular densities had been replaced by 
thin-walled and bizarre-shaped cysts of variable 
sizes, all still with an upper-lobe predominance. 
Serial pulmonary function tests reported mild 

monoxide and a trend toward an obstructive 
ventilatory deficit. The patient still receives 
regular follow-up at our hospital.

Discussion

-
tion and recruitment of histiocytes that form 
granulomatous nodules in single or multiple 
organs. The histiocytes are characterized immu-
nohistochemically by the expression of langerin 
(CD207), S100, and CD1a [11]. There have 
been controversies regarding whether LCH is 

of neoplasm. Although this issue is still not 
resolved, findings from recent genetic studies 
appear to support a clonal neoplastic nature. In 
many patients (both children and adults) with 
LCH, mutation of the genes participating in 
the mitogen-activated protein kinase (MAPK) 
pathway (which is associated with cellular dif-
ferentiation, migration, and apoptosis) could 
be identified in the pathological histiocytes, 

12, 13]. We did not check the lesion-site genetic 
-

ing the very high frequency (>80%) of MAPK-
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CDI is a common neuro-endocrinological 
manifestation of LCH, occurring in up to 43% 
of patients with systemic LCH and in 7% of 
patients with PLCH, and can be irreversible [3, 
9, 10, 16]. Patients typically present with poly-
uria and subsequent polydipsia, and a lack of 
response to water restriction during the water 

-
clude loss of a bright spot in the posterior pitu-
itary gland on T1-weighted images, infundibu-
lar enlargement, and hypothalamic involvement 
[19]. Desmopressin is the standard treatment 
for CDI. Both of our patients exhibited CDI-
related symptoms, and they responded well to 

also needed other hormonal supplements on a 
regular basis to correct the panhypopituitarism. 
To the best of our knowledge, CDI or even pan-
hypopituitarism as the initial and main presen-
tation of PLCH has been very rarely described 
in the literature [9, 10, 20], and has not been 
reported from Taiwan. 

Smoking cessation is of utmost importance 
in the management of PLCH [5,17]. Corticoste-

though there has been no consensus on either 
the dosing or the duration of treatment [5, 6]. 

-
ment, inhaled corticosteroid and long-acting 

chemotherapy involving vinblastine and high-
dose corticosteroid has been previously ad-
ministered to treat LCH, particularly systemic 
LCH. However, recent evidence suggests that 

case 1 patient also received systemic chemo-
therapy, but he succumbed to infectious com-
plications shortly thereafter. Myeloid-cytotoxic 
cladribine [5, 22, 23] and novel small-molecule 

agents specifically targeting mutations of the 
MAPK pathway [1, 5, 24, 25, 26, 27, 28, 29] 
are potentially promising future therapies, but 
further clinical evidence is needed to validate 

LCH-related CDI is often refractory to treat-
ment for LCH alone [20]. Long-term desmo-
pressin administration is usually necessary.

In conclusion, the aberrant histiocytes in 
-

ously, including the lungs and pituitary gland. 
In this case report, we highlight the variable 
and potentially multi-systemic nature of PLCH. 
Patients with PLCH need to be followed and 
checked for extra-pulmonary involvement, such 
as pituitary dysfunction, while patients with un-
explained CDI must receive workups to exclude 
LCH and concurrent lung involvement. Consid-
ering the progressively destructive sequelae of 
PLCH, even in asymptomatic patients, careful 
monitoring is important for the timely detection 
of radiographic and functional deterioration. 
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Rare Cause of Pleural Effusion, Intestinal-type Mucinous 
Borderline Ovarian Tumor with Pseudo-Meigs’ Syndrome: 

A Case Report

Chuan-Chuan Wang1, Jia-Hao Zhang1

Meigs’ syndrome is characterized by pleural effusion and ascites associated with benign 

ovarian solid tumors such as fibroma, Brenner tumor, or granulosa cell tumor. However, 
pseudo-Meigs’ syndrome is composed of ascites, pleural effusion, and ovarian tumors other 

than that described by Meigs. The incidence of pseudo-Meigs’ syndrome is lower than that 
of Meigs’ syndrome. We reported a 54-year-old woman who had progressive dyspnea and 

abdominal distension for 6 months. Image study revealed ascites, massive right side pleural 
effusion, and a huge multicystic ovarian mass (26 x 25 x 14cm in size). The patient had 

an intestinal-type mucinous borderline ovarian tumor. Removal of the ovarian mass led to 

resolution of the pleural effusion and ascites. Mucinous borderline ovarian tumor rarely lead to 
pleural effusion, and pseudo-Meigs’ syndrome is a rare differential diagnosis in an exudative 

pleural effusion. (Thorac Med 2023; 38: 122-125) 

Key words: pseudo-Meigs’ syndrome, intestinal-type mucinous borderline ovarian tumor
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Introduction

Pleural effusion is a common cause of 
shortness of breath in patients. The etiologies 
of pleural effusion can be divided into 2 cat-
egories: exudative and transudative. The most 

is congestive heart failure; exudative pleural 
effusion is usually caused by pneumonia, ma-
lignancy, or pulmonary embolism. A rare etiol-

hydrothorax and ascites that resolved after re-
moval of a coexisting benign ovarian fibroma 

-

tumor or emanate from the ovary, uterus, or 
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Fig. 1.

type mucinous borderline ovarian tumor with 

Case Report

A 54-year-old woman had a history of type 
II diabetes mellitus and uterine myoma sta-

before this admission. She experienced a pro-
gressively enlarged lower abdomen for half a 
year, but did not pay attention to it. Owing to 
progressive dyspnea, she visited our emergency 
department. Chest X-ray showed massive right 

-

pleural effusion was negative for malignant 
cells. Abdominal sonography revealed multiple 

anechoic cystic lesions occupying the whole 
abdomen and pelvis (Fig. 2). The abdominal 
computed tomography scan showed a large 

Exploratory laparotomy was performed and a 
huge cystic tumor with mucinous content was 
seen. Bilateral salpingo-oophorectomy and tu-

-

Fig. 2.  Abdominal sonography showed multiple anechoic cystic 

lesions.

Fig. 3.  Computed tomography scan revealed a large ovarian tumor 
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an intestinal-type mucinous borderline ovarian 
tumor (Fig. 4). After the operation, the patient's 
pleural effusion and ascites were resolved. 
Chest X-ray revealed no pleural effusion half 
year later (Fig. 5).

Discussion

-
thorax and ascites that resolves after removal of 
a coexisting benign ovarian fibroma. Pseudo-

-
fusion is a minority part of both syndromes. 
According to current knowledge, the pleural 

and left side effusion has also been reported 
-

syndrome is still unknown, and this may be due 
to most studies stopping at the negative result 

exam. 
Conventional concepts including lymphatic 

obstruction resulting in increased permeability 
of pelvic lymphatics and transdiaphragmatic 
shifting of ascites have been hypothesized 
[1,5]. However ovarian hyperstimulation by the 
hypersecretion of vascular endothelial growth 
factor (VEGF) due to abnormal VEGF that was 
normalized after resection of an intraabdominal 
tumor was observed recently, and the specimen 

There are many kinds of ovarian tumors associ-
ated with pseudo-Meigs' syndrome. However, 
the more relevant factor in the formation of 

with intestinal-type mucinous borderline ovar-

size was more than 10 cm; the ascites and pleu-

removal of the ovarian tumor.
The mucinous borderline ovarian tumor 

Fig. 5. Six months after surgical intervention, there was no 

Fig. 4. Pathologic examination revealed epithelial cells with nuclear 

no inflammatory cells were detected in the stroma. (H&E stain, 
100X)
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syndrome caused by secondary ovarian tumors from 

gastrointestinal cancer. A case report and review of the 
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hypersecretion as a plausible mechanism for pseudo-
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tumors of the ovary. Histologic criteria and clinical 
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has low malignant potential, and long-term sur-

years [10]. In a recent study of pure borderline 
tumors, all were stage I and none metastasized 
[11]. Surgical intervention is a very important 
part of the complete remission of this kind of 

keep in mind that a patient presenting with 

tumor may be successfully treated by removal 
of the intra-abdominal tumor. 
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An Excavated Pulmonary Lesion in an Immunocompetent 
Young Man

Chun-Yen Chen1, Kuang-Tai Kuo1,2, Wei-Hwa Lee3, Wei-Ciao Wu1

We reported the case of a 32-year-old male non-smoking white-collar worker who visited 

our hospital due to an abnormal chest radiograph found during a health check-up. He had 
no known disease and also denied a recent history of travel. Chest radiograph revealed an 

the right lower lobe, and also disclosed some small nodules, which were all less than 1 cm 
and scattered around the excavated lesion. Wedge resection of right lower lobe was done, 

and the pathological picture revealed cryptococcosis. Furthermore, tissue culture for fungus 
documented the presence of Cryptococcus neoformans. The patient was treated successfully 

(Thorac Med 2023; 38: 132-135) 
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Introduction

Cryptococcosis is a fungal infection that 
usually occurs in immunocompromised pa-
tients, and sometimes in immunocompetent in-
dividuals. Cavitation in cryptococcocal lesions 
is more commonly seen in immunocompro-
mised patients, and usually represents an ag-
gressive course. The radiologic presentation of 
our patient was unique, because only a ring-like 
lesion was seen on the initial chest radiograph. 
Further diagnostic tools, including broncho-

scopic brushing or CT/sono-guided biopsy, are 
usually needed; our patient agreed to undergo 
video-assisted thoracic surgery for tissue diag-
nosis. Although there are no established criteria 
for the treatment of immunocompetent patients 
diagnosed with cryptococcosis, our patient was 

Case Report

A 32-year-old male non-smoking white-
collar worker visited our hospital due to an 
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abnormal chest radiograph found during health 
check-up. He had no known disease prior to 
this visit, and denied any respiratory symptoms 
in the past 6 months. He also denied a recent 
history of travel. Chest radiograph revealed an 
excavated lesion in the right upper lung field 
(Figure 1A). Chest high-resolution computed 
tomography (HRCT) without contrast further 
confirmed the excavated lesion located at the 
superior segment of the right lower lobe (RLL), 
and also disclosed some nodules, all less than 
1 cm in size, scattered around the excavated le-
sion as well as other parts of the RLL (Figure 
1B). Acid-fast stain of the sputum yielded nega-
tive results, and blood examination, including a 
serologic test for cryptococcal antigen, were all 
unremarkable. The patient declined bronchos-
copy for personal reasons, but agreed to video-
assisted thoracic surgery (VATS) exploration 
for tissue diagnosis. Wedge resection of the RLL was performed, 

and a thin-walled cavitating nodule, 2.1 cm in 
diameter, plus a surrounding nodule, 0.8 cm in 

-

was revealed microscopically in the lung lesion. 
Many yeasts with capsules highlighted by peri-

-

were found in the histiocytes, the multinucle-
ated giant cells and the necrotic tissues (Figure 
2). The whole pathological picture was that of 
cryptococcosis. Furthermore, tissue culture for 
fungus documented Cryptococcus neoformans. 
The postoperative course was uneventful and 
the patient was discharged on the third postop-

400 mg per day was administered for 3 months. 
Four months after the diagnosis of cryptococco-
sis, follow-up chest CT showed resolution of all 
small nodules in the residual RLL (Figure 3).

Fig. 1.  (A) Chest radiograph showed a ring-like lesion at the right 

the location of the ring-like lesion (left panel), the surrounding 
nodule (arrow, middle panel), and 1 of the other small nodules at the 

right lower lobe (arrow, right panel). 

Fig. 2.  Pathology photos of the resected specimen. Red arrows 
indicate fungal spores. Hematoxylin and eosin stain (A), periodic-

(A)

(B)
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Fig. 3. After treatment with oral fluconazole for 3 months, the 
follow-up computed tomography scan revealed a disappearance of 

the small nodules (lower panel), as compared with the scan before 
treatment (upper panel, arrows).

Discussion

Cryptococcosis is a fungal infection that 
usually occurs in immunocompromised pa-
tients, but can also be seen in immunocompe-
tent individuals at times. Cavitation in cryp-
tococcocal lesions is more commonly seen in 
immunocompromised patients, as it usually rep-
resents an aggressive course [1]. However, the 
rate of occurrence of cavitation in immunocom-
petent hosts has been reported to be up to 40% 
[2]. The radiologic presentation of our patient 
was unique, because only a ring-like lesion was 
seen on the initial chest radiograph. Although it 
has been suggested that thin-walled cavitating 
nodules usually indicate benign lesions [3], it 

including bronchoscopic brushing or CT/sono-
guided biopsy, are usually needed, with the lat-
ter method once reported to have had a higher 
diagnostic yield [4]. 

We considered that CT/sono-guided biopsy 
was not suitable for this patient because of the 
limited solid components of the lesions. Since 
the patient declined bronchoscopy for personal 
reasons, surgical diagnosis became a feasible 
option. Meanwhile, we also learned that a sero-
logic test was not absolutely determinative, and 
this was not uncommon in clinical practice. For 
this patient, we used the latex agglutination (LA) 
method for the serologic test. LA has been re-
ported to have an overall sensitivity and speci-

have been reported to have higher sensitivity 

is not yet widely available.
As for the necessity of treatment for im-

munocompetent patients diagnosed with cryp-
tococcosis, there are no established criteria. 
However, oral fluconazole has been recom-
mended for infected patients, because even in 
immunocompetent patients, dissemination still 
occurs occasionally [7]. With regard to the opti-
mal treatment duration, there is still no consen-
sus -- reported treatment periods have ranged 

was found to have multiple nodules upon pre-
sentation, and therefore was considered infected 
rather than colonized, making active treatment 
mandatory. Subsequent CT scans showed the 
disappearance of all nodules, indicating the jus-

In conclusion, even in immunocompetent 
patients without risk factors, cryptococcosis 
should still be taken into account, and can pres-
ent as an excavated pulmonary lesion. Negative 
results on the serologic test can’t totally exclude 
cryptococcal infection, and surgical diagnosis 

-
cult.
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Good’s Syndrome With Opportunistic Infection – A Case 
Report and Literature Review

Chung Lee1, Wen-Lin Su1,2, Yao-Kuang Wu1,2, Mei-Chen Yang1,2, Lun-Yu Jao1

Chou-Chin Lan1,2*, Yi-Chih Huang1,2*

Good’s syndrome (GS) is a rare condition in which thymoma is associated with 
hypogammaglobulinemia. It is characterized by autoimmunity and increased susceptibility to 

bacterial, viral, and fungal infections. Here, we presented the case of a patient with thymoma 
after thymectomy and hypogammaglobulinemia, diagnosed as GS. A 56-year-old Taiwanese 

woman had undergone thymectomy approximately 17 years previous to this admission. 
She also underwent retinal detachment surgery due to retinal cytomegalovirus (CMV) 

infection 7 years before this admission. In the years after her thymectomy, she developed 
Pneumocystis jirovecii pneumonia and CMV pneumonitis. The serum immunoglobulin levels 

these infectious diseases were associated with GS. The patient received regular human 

immunoglobulin treatment without fatal infection. Increased awareness regarding the clinical 
and immunological profile of this syndrome may lead to early recognition and prevent 

mortality. (Thorac Med 2023; 38: 126-131) 

Key words: Good’s syndrome, thymoma, cytomegalovirus infection
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Introduction

Good's syndrome (GS) is a rare association 
of thymoma and immunodeficiency that was 

cells in the peripheral blood, hypogammaglobu-
linemia, and defects in cell-mediated immunity. 
Patients often present with recurrent infections 

due to encapsulated bacteria, fungi, and viruses. 
Herein, we describe a patient with GS and a 
presentation of unusual infections, and review 
the literature. 

Case Report

history of thymoma underwent thymectomy 
approximately 17 years prior to this admission, 
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and retinal detachment surgery due to cyto-
megalovirus (CMV) infection approximately 
7 years before this admission. She was a non-
smoker and a non-drinker. 

The patient was admitted to our hospital 

experiencing an altered mental status, hemopty-
sis, gastrointestinal symptoms, skin lesions, or 
constitutional symptoms, such as night sweats 
and loss of appetite. Chest X-ray (CXR) (Figure 
1A) revealed extensive mixed consolidation 
and ground-glass opacity (GGO) in the bilateral 

lower lungs. The patient received empirical par-
enteral antibiotics with intravenous cefopera-
zone/sulbactam (4 mg Q8H). However, spiking 
fever and dyspnea persisted after 3 days of the 
intravenous antibiotics. Follow-up chest X-ray 
(Figure 1B) revealed mixed consolidation and 
GGO during progression. Owing to the progres-
sion of her pneumonia, we further investigated 
other pathogens associated with pneumonia. 
COVID-19 RT polymerase chain reaction (PCR) 
results were negative, her serum CMV PCR re-

for IgM CMV. The sputum Pneumocystis jir-

Fig. 1.  (A). Extensive, mixed consolidation and ground glass opacity in bilateral lungs. (B). Progressive mixed consolidation and ground glass 
opacity in bilateral lungs. (C). Hazy areas indicate increased ground glass opacity in bilateral lungs, lower lung zones-predominant. (D).Mildly 

(A) (B)

(C) (D)
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Fig. 2.

predominance.

ovecii DNA PCR results were positive. She was 
seronegative for hepatitis B/C and human im-

and bacterial and fungal cultures were negative. 
Autoimmune screening, including antinuclear 
antibody, C3, C4, anti-SSA/SSB antibody, anti-

antibody, antinuclear ribonucleoprotein anti-
body, anti-double-stranded DNA antibody, and 
anti-neutrophil cytoplasmic antibodies yielded 
negative results. Computed tomography (CT) of 
the thorax revealed the presence of GGO with 
superimposed interlobular septal thickening and 
intralobular septal thickening, without evidence 
of thymoma recurrence (Fig 2). 

Due to opportunistic CMV and Pneumo-
cystis jirovecii pneumonia (PJP) infections, 
an immunodeficiency workup, including flow 
cytometric lymphocyte subset enumeration 
and quantitation of immunoglobulin, was per-
formed. She was found to have a complete 
absence of B cells and evidence of hypogam-

her thymoma resection, the hypogammaglobu-
linemia, and opportunistic infections, she was 
diagnosed with GS, complicated with CMV and 
PJP pneumonitis.

Intravenous immunoglobulin (IVIG) re-
placement therapy was initiated monthly. A 
2-week antiviral treatment with intravenous 

antibiotic treatment with oral sulfamethoxazole 

administered for the CMV and PJP infections. 
Her IgG levels tripled after the second course of 

of treatment, CXR (Fig. 1C) showed a notice-
able improvement in bilateral lung infiltrates. 
Monthly IVIG was subsequently administered, 
and no further episodes of infection were ob-
served after the second course of IVIG treat-
ment. After 1 month, CXR (Fig. 1D) showed 

-
trates.

Discussion

GS is a rare immunodeficiency condition 
that develops in patients with thymoma, and is 

and adult-onset hypogammaglobulinemia was 

initially regarded as a subset of the common 
variable immunodeficiency disorders (CVIDs) 
that accompany thymomas. In 1999, it was clas-
sified as a distinct primary immunodeficiency 
disorder, separate from CVIDs, by the expert 
committee of the World Health Organization/
International Union of Immunological Societ-

absent B cells in the peripheral blood, hypo-
gammaglobulinemia, defects in cell-mediated 
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may play a role in the etiological mechanisms 
of thymoma development associated with dys-

patients with GS have viral infections, with the 

in cell-mediated immunity in GS predispose pa-
tients to the opportunistic infections (fungal and 

syndrome.
In this case, GS was diagnosed 17 years 

cases of GS in the literature revealed that the 
diagnosis of thymoma preceded the diagnosis 
of hypogammaglobulinemia, infection, or diar-

-
ognize during the clinical course of thymoma; 
GS is thus under-recognized in patients with 

immunity with CD4+ T lymphopenia, and an 
inverted CD4:CD8+ T cell ratio. Hypogamma-

even the absence of B cells from the peripheral 

Thymoma is characterized by an associa-
tion with humoral and cellular immunodefi-
ciency, and patients with thymoma are thus sus-
ceptible to opportunistic infections. Recurrent 
infections mainly involve the upper or lower 
respiratory tract, as seen in CVIDs. Haemophi-
lus influenzae and Streptococcus pneumoniae 
are the most commonly identified pathogens, 
while Pseudomonas spp, Klebsiella spp, and 
other Gram-negative organisms have also been 

CMV and Candida spp are the most common 

reports have suggested that viral infections 

Table 1. 

Patient's data Normal range

IgG

IgA

IgM

WBC

CD3+/CD4+ Helper T

CD3+/CD4+ Helper TC

CD3+/CD8+ Suppre. T

CD3+/CD8+ Suppre. TC

CD4/CD8 ratio 2.1

T cells (CD3)

B cells (CD19)
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on patients with thymoma excision, visual 
loss, and GS. The aqueous humor and vitreous 
fluid samples from 2 patients with thymoma 
were positive for CMV DNA by PCR analysis, 
which is clinically consistent with CMV retini-

earlier than GS with CMV pneumonitis. Early 
detection of the autoimmune status may be nec-
essary in this group of patients.

Data on abnormalities in T cell counts and 
function are limited, although CD4+ T cell 
lymphopenia and an abnormal CD4+:CD8+ T 
cell ratio are seen in a large number of patients. 
In the present case, the patient’s CD4:CD8 ra-
tio was normal (Table 1). Most patients have 
impaired T cell responses to mitogens such as 

-
ysis of cellular immunity in GS has revealed 
that opportunistic infections, such as CMV, can 

cell numbers. CMV infection has been docu-
mented in the presence of normal CD4+ T cell 
counts and normal T cell proliferative responses 

The use of intravenous immunoglobulins 
has been reported to improve outcome by im-
proving infection control, reduce hospitaliza-

-
tients with GS had a reduced incidence of infec-

Accordingly, IVIG is recommended to maintain 
appropriate immunoglobulin G levels in all pa-
tients.

 The prognosis of GS is worse than that 
of other primary immunodeficiencies, with a 

-
creased awareness of the clinical and immuno-

early recognition and prevent mortality.
Patients with GS and thymoma may also 

have other associated autoimmune manifesta-
tions -- most prominently, pure red cell aplasia 

-
cians should consider such conditions when 
clinical suspicion arises. We hope this case 
report encourages physicians to consider im-
munodeficiency in patients with thymoma by 
measuring serum immunoglobulin levels. Early 
screening of patients for immunodeficiency 

IVIG, which could prevent morbidity and mor-
tality from infection. Moreover, IgG antibodies 
against CMV should be determined to evaluate 
whether a patient is at risk of reactivation. Pa-
tients with GS who are CMV antibody-negative 
or whose CMV serology is unknown or cannot 
be determined should receive CMV-negative 
blood to avoid the potential risk of iatrogenic 
disease.

Conclusions

GS is associated with a high mortality rate. 
Thymectomy has favorable effects on other 

-
-

drome. Immunoglobulin replacement has been 
reported to decrease infections, hospitalizations, 
and antibiotic use in these patients. Clinical 
outcomes depend on the severity of infections 
and associated hematologic and autoimmune 
diseases rather than thymoma itself. When phy-
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sicians encounter patients with multiple oppor-
tunistic infections who have a medical history 
of thymoma, or even those who have undergone 
thymectomy, monitoring for hypogammaglobu-
linemia could provide an important clue for the 
diagnosis of GS. 

The authors declare no financial or other 
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Peribronchiolar Metaplasia - Interstitial Lung Disease: 
Case Report and Review of the Literature

Chen-Chieh Lin1, Mong-Wei Lin2, Kuei-Pin Chung3,4, Yih-Leong Chang5,6

Peribronchiolar metaplasia (PBM) is a histological change that features the extension of 

bronchiolar-type epithelial cells along the alveolar walls adjacent to the bronchioles. The exact 

reactions to tissue injury. Peribronchiolar metaplasia – interstitial lung disease (PBM-ILD) is 
rarely reported in the literature, and is considered as a subtype of ILD with bronchiolocentric 

patterns. While focal PBM commonly appears in various chronic ILDs, diffuse PBM in the 
lungs is the principal pathological hallmark of PBM-ILD. Here, we reported a case of PBM-

ILD that may have been caused by long-term incense smoke exposure. Our report indicates 
that surgical biopsy is crucial for diagnosis of ILD with unusual clinical and radiological 

presentation. (Thorac Med 2023; 38: 136-141) 

Key words: interstitial lung disease, peribronchiolar metaplasia, bronchiolocentric pattern, incense 

smoke exposure
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Introduction

-
stitial pneumonia (IIP), based on the American 
Thoracic Society / European Respiratory So-
ciety statement in 2013, described interstitial 
lung disease (ILD) that was associated with 
unusual histopathological features [1]. ILD 
with bronchiolocentric patterns, which were 
categorized under this IIP classification, are 

-
matory changes, and represent a unique form of 
small airway disease. Several variants of ILD 
with bronchiolocentric patterns were reported 
in the literature, including idiopathic bronchi-
olocentric interstitial pneumonia, bronchiolitis 
interstitial pneumonia, airway-centered in-
terstitial fibrosis (ACIF), and peribronchiolar 
metaplasia (PBM)-related ILD. PBM is a his-
tological feature characterized by the extension 
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of bronchiolar epithelial cells along the alveoli 
adjacent to the bronchioles, and may represent 

-
cal PBM is commonly associated with various 
chronic ILDs, such as usual interstitial pneumo-

-
quamative interstitial pneumonitis, respiratory 
bronchiolitis ILD, and hypersensitivity pneu-

histopathological changes in PBM-ILD, and are 
rarely reported in the literature. Here, we report 
a case of PBM-ILD that was proven by surgical 
biopsy pathology. 

Case Presentation

A 71-year-old woman visited our hospital 
in September 2019, due to intermittent chest 
tightness and exertional dyspnea, grade 2, 

-
cil (mMRC) scale, for 3 months. She did not 
have cough, sputum expectoration, orthopnea, 
or pedal edema. She was a never-smoker, and 
had hypertension and diabetes mellitus under 
regular medical control. She cooked meals at 

home, but otherwise did not have a remarkable 
occupational exposure, and did not breed any 
pets at home. However, she had burned more 
than 3 incense sticks daily for nearly 30 years. 
Physical examination did not reveal abnormal 
breathing sounds, such as rhonchi, wheezes, or 
rales/crackles. Chest radiograph showed bor-
derline cardiomegaly, with mildly increased 

1A). She reported that her echocardiogram in 
the cardiovascular clinics did not reveal any 
abnormalities, including left ventricular systolic 
dysfunction. 

Computed tomography (CT) scan was thus 
performed for further evaluation, and showed 
diffuse mosaic attenuation with mildly thick-
ened bronchial walls in bilateral lungs (Figure 
1B), without an enlarged pulmonary arterial 
trunk (Figure 1C). Laboratory screening for 
autoimmune diseases, including anti-nuclear 
antibody, anti-extractable nuclear antigen, and 
erythrocyte sedimentation rate, did not reveal 
significant findings, and the serum D-dimer 
level was within normal limits. Although the 
mosaic attenuation in her lungs may have been 

Fig. 1.

thickened bronchial walls, suggesting small airway diseases with air trapping. (C) Soft tissue window in CT images in September 2019 showed no 
enlargement of the pulmonary trunk. (D) Chest CT image in April 2021 showed that the mosaic attenuation had progressed slightly within the last 
2 years.
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due to occlusive pulmonary vascular diseases 
[4], these diseases were less likely considering 

of pulmonary hypertension by echocardiogram 
and chest CT scan. Small airway disease with 
air trapping was thus highly suspected. Screen-
ing spirometry showed that forced expiratory 
volume in 1 second (FEV1), forced vital capac-
ity (FVC), and the ratio of FEV1 to FVC were 
all within normal limits. (Table 1). Considering 
that her dyspneic symptom may be due to small 
airway disease, a therapeutic trial with a tiotro-
pium bromide monohydrate inhaler (Spiriva® 
Respimat®) was conducted, and successfully 
and completely relieved her symptom. Mean-
while, due to the potential causal link between 
incense smoke exposure and the patient’s symp-
toms, she was asked to stop burning incense to 
prevent disease progression. 

During follow-up, her screening spirometry 
(Table 1) was re-checked around April 2021, 
and was compared to the results of her previous 
exam in September 2019; a modest increase 
in FVC (around 300 ml) was found. Although 
her symptoms remained well controlled with 
tiotropium inhalation (mMRC grade 0), a chest 

CT scan in April 2021 showed progression of 

Given that the histopathological nature of the 
patient’s disease was undetermined, and that 
the prognosis of some small airway diseases, 
such as bronchiolitis obliterans, is poor, video-
assisted thoracoscopic surgery lung biopsy was 
thus considered. She agreed to undergo lung 
biopsy, and wedge resections of the left upper 
and lower lobes of the lungs were performed. 

-
ly prominent PBM, given metaplastic exten-
sion of the bronchiolar epithelium towards the 
alveolar ducts and adjacent alveoli, with slight 

pathological findings, the diagnosis of PBM-
ILD was considered. Tiotropium inhalation was 
maintained to control her symptoms, and her 
condition has remained stable up to the time of 
this report.

Discussion

The clinical characteristics of PBM-ILD 
are rarely reported in the literature. Fukuoka 

Table 1.  Treatment Highlights and Serial Pulmonary Function Tests of the Presented Case

Date

 (yyyy/mm)
FEV1/FVC

FEV1 (L)

(%predicted)

FVC (L)

(%predicted)

DLCO

(ml/min/mmHg) (%predicted)

FEF25-75% (L/S)

(%predicted)

2019/09 84.3% 1.50 (97.1%) 1.78 (88.5%) N/A 1.60 (84.0%)

2019/10 Tiopropium (Spiriva Respimat) inhaler added

2021/04 80.5% 1.69 (112.9%) 2.10 (106.6%) 17.9 (111.8%) 1.40 (76.6%)

2021/08 84.6% 1.65 (112.7%) 1.95 (100.8%) N/A 1.80 (99.5%)

2021/08 Surgical lung biopsy

Acronyms: FEV1 -
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Fig. 2.  Pathology. Microphotograph of the lung parenchyma showed metaplastic extension of the bronchiolar epithelium towards adjacent alveolar 

azathioprine, and mycophenolate mofetil, were 
tried in some patients in one case series [6]. 

Although our patient had presenting symp-
toms similar to those reported in the literature, 
she was older, and had nearly normal spirom-

disease in our patient, and her disease severity 
did not worsen with time. We did not prescribe 
immunosuppressants, but gave her an inhaled 
long-acting anticholinergic agent as a trial. The 
response of our patient suggested the potential 

-
pneic symptoms related to PBM-ILD. However, 
since the mechanisms underlying its therapeutic 

-
not be fully excluded, the therapeutic role of in-
haled triotropium needs to be evaluated in other 
patients with PBM-ILD.

-
centric patterns, ACIF is reported more fre-
quently than PBM-ILD. The clinical features 

“peribronchiolar metaplasia”, and reported 15 
patients who had PBM as the only major histo-

[3]. In their series, a female predominance was 
noticed, and the mean age of the population was 
57 years. Smoking history (6 of 15) and colla-
gen vascular diseases (3 of 15) were associated 
with PBM development, and dyspnea was the 
main presenting symptom. Pulmonary function 
tests revealed restrictive ventilatory defects in 
most of the patients. The chest CT scan im-
ages featured diffuse ground-glass opacities 
and mosaic attenuation, together with varying 
degrees of fibrotic changes. Clinical features 
of PBM-ILD similar to those reported by Fu-
kuoka and associates were found in 2 other 
small case series [5, 6]. The outcomes of PBM-
ILD were favorable and without progression in 
most of the patients [3]. The optimal treatment 
for PBM-ILD currently is unknown, although 
immunosuppressants, such as corticosteroids, 
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of ACIF, including demographic predominance 
and the restrictive ventilatory defect revealed by 
spirometry, are similar to those of PBM-ILD [7]. 
In contrast to the benign nature of PBM-ILD, 
the clinical course of ACIF varies, but may be 
aggressive, and is associated with 30% 2-year 
mortality after diagnosis [7, 8]. The chest CT 
scan image of ACIF is completely different 
from that of PBM-ILD, and is characterized by 

-
ing and traction bronchiectasis [7-9]. Histologi-
cal features of ACIF show variable degrees of 

surrounding membranous and respiratory bron-

account for the poor prognosis [7, 8]. Therefore, 
it is important to distinguish PBM-ILD from 
ACIF, due to different clinical outcomes, and 

histological diagnosis.
The etiology of PBM-ILD is not well un-

derstood. The peribronchiolar involvement 
suggests that PBM-ILD may be chronic re-
sponses to tissue damage caused by persistent 
inhalation-related exposure, such as cigarette 

-
stances may also lead to PBM development, 

term exposure to hydrochloride inhalation may 
be the cause of PBM-ILD in cleaning personnel 
[6]. In our patient, long-term incense smoke ex-
posure may have been the cause of PBM-ILD. 
Inorganic gas, volatile organic compounds, and 
aldehydes are found in the smoke generated 
during incense burning, and all of these are re-
spiratory irritants and can induce bronchial con-
striction and cough [10]. In addition, the partic-
ulate matter in incense smoke is more abundant 
than that in cigarette smoke, which increases 
the risk of malignancy and the development of 

various ILD, including idiopathic pulmonary 

Exposure to incense smoke may lead to neutro-
phil infiltration in alveolar lumens, and cause 
degenerative and necrotic changes in the alveo-

and the production of various cytokines, such 
as interleukin (IL)-4, IL-5, IL-10, and IL-13, 
may promote airway remodeling, and lead to 
the development of PBM [10]. Due to religious 
practice, incense burning is very popular in 
East Asia, and predisposes those nearby to the 
development of PBM and PBM-ILD. The exact 
prevalence of PBN and PBM-ILD in East Asian 
thus warrants further studies to investigate.

Mosaic attenuation is the major feature in 
PBM-ILD, and describes the inhomogeneous 
attenuation in the involved lung parenchyma. In 
addition to air trapping, micro-circulatory regu-
lation, leading to blood shunting away from the 
involved lung parenchyma, may also account 
for the image pattern of mosaic attenuation in 
small airway diseases [12]. While mosaic at-
tenuation may suggest small airway diseases 
with air trapping, other diagnoses, particularly 
occlusive vascular diseases, pulmonary conges-
tion, and an infection process, should be consid-

have infectious symptoms or signs, and had nor-

CT image did not reveal features of pulmonary 
thrombo-embolism or pulmonary hyperten-
sion, such as organizing thrombi in the vessels, 
increased diameters of pulmonary vessels com-
pared to the associated bronchi, and an increased 
ratio pulmonary trunk-to-aorta ratio. In addition, 
our patient did not have a relevant family his-
tory, and pulmonary function tests did not show 

of pulmonary veno-occlusive disease [4].
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patient indicate that the most favorable etiol-
ogy of mosaic attenuation in chest CT images 
is small airway disease. Importantly, our report 
further emphasizes the essential role of surgical 
lung biopsy, though it is an invasive procedure, 
in clarifying the diagnoses of ILD with unusual 
clinical and radiological presentations. Detailed 
clinical and laboratory assessments to identify 
the causes of unusual ILDs will help clinicians 
evaluate the diagnostic need for surgical lung 
biopsy.

Conclusion

For an ILD with an unusual clinical and ra-
diological presentation, surgical biopsy remains 
crucial to obtain pathologic proof. We reported 
a case of biopsy-proven PBM-ILD that may 
have been caused by long-term incense smoke 
exposure. Further studies are warranted to ad-
vance our understandings of PBM-ILD and 
other ILD variants with a bronchiolocentric pat-
tern.

Acknowledgments: none

  1. Travis WD, Costabel U, Hansell DM, et al

American Thoracic Society/European Respiratory Society 

Statement: Update of the International Multidisciplinary 

Classification of the Idiopathic Interstitial Pneumonias. 

Am J Respir Crit Care Med 2013; 188: 733-48.

  2. Wallace AH, Simpson AJ, and Hirani N. Interstitial lung 

diseases. In: Hasleton P, F.D., Spencer’s pathology of the 

lung. 6th ed. 2014.

  3. Fukuoka J, Franks TJ, Colby TV, et al. Peribronchiolar 

disease and a rare cause of interstitial lung disease - 

Clinicopothologic features of 15 cases. Am J Surg Pathol 

2005; 29: 948-54.

  4. Montani D., Lau E.M., Dorfmüller P., Girerd B., Jaïs X., 

Savale L., et al. Pulmonary veno-occlusive disease. Eur 

Respir J 2016;47:1518-34.

  5. Cano-Jiménez E, Molina-Molina M, Ramírez J, 

et al. Diffuse Interstitial Lung Disease Related to 

Peribronchiolar Metaplasia. Arch Bronconeumol 2009; 

45: 57-9.

 et al. Peribronchiolar 

metaplasia interstitial pneumonia in cleaning workers. Int 

J Clin Exp Med 2017; 10: 3778-86.

  7. Churg A, Myers J, Suarez T, et al. Airway-centered 

Interstitial Fibrosis: A Distinct Form of Aggressive 

 et al. Airway-

centered interstitial fibrosis: etiology, clinical findings 

and prognosis. Respir Res 2015; 16: 1-8.

  9. Silbernagel E, Morresi-Hauf A, Reu S, et al. Airway-

10. Lin TC, Krishnaswamy G, and Chi DS. Incense smoke: 

clinical, structural and molecular effects on airway 

disease. Clin Mol Allergy 2008; 6: 3.

11. Singh N and Singh S. Interstitial Lung Diseases and Air 

Pollution: Narrative Review of Literature. Pulm Ther 

2021; 7: p. 89-100.

12. Kl igerman SJ , Henry T, Lin CT, e t a l . Mosaic 

Attenuation: Etiology, Methods of Differentiation, and 

Pitfalls. Radiographics 2015; 35: 1360-1380.



142

Thorac Med 2023. Vol. 38 No. 2

A Rare Case of Lung Cancer With Initial Presentation of 
Symptomatic Choroidal Metastasis

Chin-Shui Yeh1,3, Jian-Sheng Wu2,3

Symptomatic choroidal metastasis is a rare presenting manifestation of lung cancer. We 

reported the case of a 57-year-old woman who was a non-smoker throughout her life, and 
who had initially presented with blurred vision in her left eye. The ophthalmologist referred her 

to the chest medicine department for testing for occult primary lung malignancy. Pathologic 

metastases to the choroid, liver, left adrenal gland, and multiple bones. Clinical staging was 

T2bN3M1c, stage IVB. She received radiation therapy to the posterior pole of the left eye. 
However, her visual acuity decreased to 20/200, and progression of retinal detachment at the 

macula was noted. A subtenon triamcinolone acetonide injection was administered monthly, 
and the retinal detachment subsided with visual acuity improving to 20/25 3 months later. 

Genetic analysis of the tumor cells revealed a mutation in epidermal growth factor receptor 

a good response, and tumor regression was observed. Choroidal metastasis is relatively 
uncommon but should be suspected in lung cancer patients with deteriorated visual acuity. 

(Thorac Med 2023; 38: 142-148) 
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Introduction

Lung cancer is on the rise globally and 
is the most common cause of cancer-related 
deaths. In all, 2.09 million new cases and 1.76 
million deaths were estimated for the year 2018, 
totals that were higher than those reported in 
2012 (1.8 million new cases and 1.6 million 
deaths) [1]. Despite recent advances, lung can-

cer remains the number 1 cause of cancer death, 
and is associated with 1 of the lowest 5-year 
survival rates among all cancer types.

NSCLC is usually diagnosed in the later 
stages of development [2]. Lung carcinomas 
metastasize via the lymphatic system and blood 
vessels. Some preferential sites for metastases 
of lung cancer are the brain, bones, and adrenal 
glands. The percentage of patients presenting 
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with metastases to various sites for all lung 
cancer subtypes were liver (33%–40%), brain 
(15%–43%), kidney (16%–23%), adrenal 
glands (18%–38%), bone (19%–33%), and ab-
dominal lymph nodes (29%) [3]. In a study in-
volving 1,542 NSCLC patients, 729 had patho-
logically confirmed NSCLC with distant me-
tastasis. Among the patients, 250 (34.3%), 234 
(32.1%), 207 (28.4%), 122 (16.7%), 98 (13.4%), 
and 69 (9.5%) had bone, lung, brain, adrenal 
gland, liver, and extrathoracic lymph node me-
tastases, respectively, while 283 (38.8%) pa-
tients presented with pleural and/or pericardial 

NSCLC patients with mutations in the epi-
dermal growth factor receptor (EGFR) gene are 
more prone to developing bone and brain me-
tastases [5]. Malignant tumor of the eye is the 
most common metastatic carcinoma. The inci-
dence of lung cancer with choroidal metastasis 
is relatively low. Ocular malignant metastases 
usually involve the uveal tract [6]. Uveal meta-
static tumors originating from primary lung 
cancer have been reported [7], and tumor loca-
tions included the choroid (88%), ciliary body 
(2%), and iris (10%), with bilateral involvement 
observed in 18% of patients. Patients with cho-
roidal metastases from lung cancer are rarely 

-
lignancy [8]. Symptomatic choroidal metastasis 
as the initial presentation of lung cancer is an 
infrequent occurrence [9]. We herein report a 
patient with stage IV adenocarcinoma of the 
lungs with the initial manifestation of symp-
tomatic choroidal metastasis. 

Case Report

A 57-year-old woman, with no history of 
smoking throughout her lifetime, presented 

to our ophthalmologist with blurred vision in 
the left eye for 2 months, with visual acuity 
of 20/40. A dilated funduscopic examination 
revealed an amelanotic choroidal mass at the 

-

1B) was detected on optical coherence tomog-

-

angiography also revealed initial hypofluores-

over time to heterogenous hyperfluorescence 
-

dal metastasis from an occult primary malig-
nancy.

Fig. 1.  Dilated funduscopic examination disclosed an amelanotic 
choroidal mass at the macula (arrow heads) of the left eye (1A). 
OCT showed retinal detachment (arrow) overlying the choroidal 

mass (1B). Fundus autofluorescence showed alternance of hypo 
and hyper autofluorescent lesions (arrow heads) (1C). Fundus 
fluorescein angiography revealed initial hypofluorescence (arrow 
heads) of lesions (1D) that changed over time to heterogenous 
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Fig. 2. Chest radiography taken at presentation showed increased 

(Figure 2). The patient was then referred to the 
chest medicine department. There, a chest CT 
scan was performed, which revealed malignant 
invasion in her left lower lung with lymphan-
gitic carcinomatosis and metastasis to the liver, 
left adrenal gland, and multiple bones (Figure 
3). Sonography of the liver indicated liver me-

tastasis, and bone scan revealed multiple bone 
metastases with increased activity in the skull, 
cervical-thoracic-lumbar spine, sternum, pel-
vic bones, bilateral ribs, humerus, femurs, and 
right tibia. Pathologic diagnosis of CT-guided 

the left lower lobe revealed adenocarcinoma. 
The clinical stage was determined to be T2b-
N3M1c, stage IVB, as per the Eighth Edition of 
the American Joint Committee on Cancer stag-
ing. Subsequent genetic analysis of the EGFR 
revealed an exon 19 mutation. Aplastic lym-
phoma kinase (ALK), ROS1, and programmed 
cell death ligand 1 (PD-L1) were not detected. 
The patient began treatment with dacomitinib-
-a potent, irreversible, highly selective, second-
generation EGFR-tyrosine kinase inhibitor. She 
also received radiation therapy to the posterior 
pole of the left eye (30 Gy in 10 fractions). 
However, her visual acuity decreased to 20/200, 
and progression of retinal detachment at the 
macula was noted (figure 4A). She was then 
administered the subtenon triamcinolone ace-
tonide injection monthly, after which the retinal 
detachment subsided (figure 4B), with visual 
acuity improving to 20/25 3 months later.

Fig. 3. Chest Computed Tomography with a tumor in the left lower lung (3A). Resolution of the tumor after 4 months of TKI targets therapy (3B)
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Fig. 4. Progression of retinal detachment at macula was noted (4A) after radiotherapy. The retinal detachment subsided after monthly subtenon 

triamcinolone acetonide injection 3 months later (4B).

In the case of our patient, 4 organs, including 
the choroid of the eye, the liver, left adrenal 

-
tastases.

Symptomatic choroidal metastasis is a 
rare presenting manifestation of lung cancer. 
In a systematic literature review, a search of 
all relevant articles from PUBMED (National 
Library of Medicine, Bethesda, MD) published 
in English from 1954 to 2010 was conducted 
[13]. Occurrence of lung cancer with choroidal 
metastasis was reported in only 75 cases from 
67 publications. Of these, 23 patients reported 
in 21 publications did not have choroidal me-
tastasis as the presenting manifestation of lung 
cancer [14-17]. Symptomatic choroidal metas-

presented as a solitary tumor prior to the diag-
nosis of lung cancer, and is a rare clinical entity 
contrary to predictions from ocular screening 
studies [9].

Treatment for choroidal metastasis is usu-
ally palliative, since most patients are at a late 
stage of lung cancer when diagnosed. Treatment 
decisions should be based on the physical con-
dition of the patient, the location and number 
of primary tumors, the presence or absence of 

Follow up chest CT 4 months after TKI in-
hibitor therapy showed a decrease in tumor size 
in the left lower lung, from 4.1 to 1.09 cm (Fig-
ure 3). The size of the liver, left adrenal gland, 
and mediastinal node metastases had also de-
creased. The patient then was determined to be 
in a stable disease condition.

Discussion

Bronchogenic carcinoma metastatic to the 
-

lar screening study determined the prevalence 
of choroidal metastasis in patients with meta-
static lung cancer to be 7.1%. The choroid was 
the sixth most common site of organ metastasis, 
according to this study [11]. Moreover, choroi-
dal metastasis was detected only when at least 2 

-
ses. In another study, a total of 36 patients were 
evaluated for choroidal metastases at National 
Taiwan University Hospital over an 11-year pe-
riod [11]. The primary sites of tumors were the 
lung in 18 (50%) patients, breast in 8 (22.2%), 
gastrointestinal tract in 3 (8.3%), pancreas in 2 
(5.6%), ovaries in 2 (5.6%), kidney in 1 (2.8%), 
liver in 1 (2.8%), and unknown in 1 case (2.8%). 
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distant metastases, and the location and number 
of intraocular metastases. Approximately two-
thirds of lung cancer patients with choroidal 

therefore, early diagnosis and interventions 
are encouraged [18]. Treatments for choroidal 
metastasis include systemic therapies, systemic 
therapy combined with local ocular radiothera-
py, and local treatment alone. Systemic chemo-
therapy has been reported to be associated with 
a good response from patients with malignant 
lung carcinoma and various metastases includ-
ing choroidal metastasis, especially for patients 
without an associated driver gene mutation [19].

Tyrosine kinase inhibitors (TKI) targeting 
TK-driven oncogenic genes have greatly im-
proved progression-free survival and overall 
survival for patients with milder adverse events, 
compared with chemotherapy. The efficacy of 
TKI agents is known to be equivalent to radia-
tion, and the onset of action is shorter [20]. 
Osimertinib, a third-generation EGFR TKI, may 
be considered as a first-line treatment option 
in patients with choroidal metastases from an 
EGFR-mutated NSCLC. According to a case re-

over the choroidal lesion and decreased thick-
ness of the lesion was noted within 1 month of 
initiating treatment with osimertinib [21], and 

-
tivity of the primary lung lesion was evident af-
ter 3 months. After 17 months of follow-up, the 
choroidal lesion remained involuted. In another 
case involving a 63-year-old Asian male, and 
following initiation of osimertinib treatment, 
ophthalmic and CT imaging revealed regression 
of both the ocular metastatic disease and the 
primary malignancy [22]. 

Alectinib (a second-generation TKI) has 
also been reported to achieve rapid resolution of 

choroidal metastatic tumors secondary to lung 
cancer [23]. TKI administration combined with 
anti-angiogenic therapy, such as intravitreal 
bevacizumab, has also been reported to lead to 
successful regression of choroidal metastasis 
and improvement of symptoms [24]. The treat-
ment responses observed in patients with cho-
roidal metastases treated with TKI are listed in 
Table 1 [20-24].

Local ocular radiotherapy has been consid-
ered as the cornerstone for ocular malignancies. 
In terms of choroidal metastatic lesions, option-
al treatment strategies include external beam 
radiation therapy, brachytherapy, gamma knife 
radiosurgery, and proton beam therapy [25]. 
Although most patients present with multiple 
metastases and may not be suitable for inter-
vention, surgical resection of the primary lesion 
following consultation with a multidisciplinary 

-
mize tumor-related symptoms [26].

Analysis of the survival of patients with 
lung cancer and choroidal metastasis has been 
reported in a few studies, and found that pa-

with metastases to the brain, abdomen and ex-
tremities exhibited poorer survival than those 
without metastases [4]. The mean life span of 
patients diagnosed with metastatic lung cancer 
with choroidal metastasis was 1.9 (0.2-5.9) 
months [11]. In a study involving 36 patients 
with choroidal metastases following a primary 
malignancy, mean life span after diagnosis was 
4.3 months in 22 patients [12]. Choroidal me-
tastases may indicate a terminal status of the 
underlying malignancy and a short survival 
time.

Our current patient was treated with sec-
ond-generation oral EGFR-TKIs as first-line 
therapy. Her ocular lesion regressed and blur-
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ring of her vision was reduced. Repeated chest 
CT after 4 months of TKI therapy confirmed 
tumor regression. Adverse reactions to dacomi-
tinib TKI therapy observed in this patient were 
minor diarrhea and some skin rash. 

In conclusion, symptomatic choroidal me-
tastases as the initial presentation of lung can-
cer is a rare occurrence. Choroidal metastasis is 
relatively uncommon but should be suspected 
in lung cancer patients with a deteriorated visu-
al acuity. Early ocular investigation of patients 
with lung cancer may be helpful in obtaining 
a confirmed diagnosis. Local ocular treatment 
and systemic therapy are necessary for lung 
cancer patients with choroidal metastases. Fur-
ther molecular studies and immune therapy can 
play an important role in treatment for these pa-
tients. Involvement of a multidisciplinary team 
in the integrated care and treatment monitoring 
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Cavernous Sinus Metastasis of Lung Adenocarcinoma: A 
Case Report With A Literature Review

Chien-Yeh Chi1, Cheng-Chia Lee2, Heng-sheng Chao1

Cavernous sinus metastasis is rare. Its symptoms vary widely, and it is commonly 

confused with pituitary gland adenoma due to the lack of clear radiological criteria 
differentiating the 2 conditions. We present the case of a 54-year-old woman who had been 

diagnosed with non-small cell carcinoma of the right upper lung, with brain, bone, and lung-
to-lung metastases. She presented intermittent dizziness, headache, vertigo, right eye ptosis, 

blurred vision, and diplopia during regular follow-up. Contrast brain magnetic resonance 
imaging revealed a mixed-intensity nodular lesion measuring 1.4 x 1 cm in the pituitary gland 

with a deviation of the pituitary stalk from right to left. Due to suspicion of a new metastatic 
lesion on the right side of the pituitary gland, the patient underwent an endoscopic trans-

sphenoidal excision for removal of the pituitary tumor. Repeated brain computed tomography 
showed postoperative change and no residual pituitary tumor. This case report is a reminder 

that physicians should be aware of pituitary and cavernous sinus metastasis with its diverse 
clinical manifestations. And we should keep in mind that it is important to trace along the 

cranial nerve path if symptoms and signs of manifestations of the cranial nerve develop. 
(Thorac Med 2023; 38: 149-153) 
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Introduction

Cavernous sinus tumors include pituitary 
gland tumors, craniopharyngiomas, germ cell 
tumors, epidermoid cysts, meningiomas, glio-
mas, and metastatic tumors. The incidence of 
pituitary and cavernous sinus metastases among 
all intracranial metastases, including lung can-
cer, is rare [1,2]. However, it is a life-threaten-
ing disease associated with a poor prognosis. 

The most common clinical manifestations of 
pituitary and cavernous sinus metastases are 
diabetes insipidus, headache, ophthalmoplegia, 
visual disturbance, or panhypopituitarism [4,5]. 
Early detection of its clinical manifestations 
could lead to earlier diagnosis, appropriate ther-
apy, and potentially improved quality of life. 
However, brain magnetic resonance imaging 
(MRI) or computed tomography (CT) examina-

-
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Fig. 1. Axial view of a pre-contrast T2-weighted image (A) showing 
a heterogeneously enhancing lesion in the sella turcica (arrow). Post-
contrast axial T1-weighted image (B) revealed a mixed intensity 
nodular lesion measuring 1.4 x 1 cm in the pituitary gland, which 

was more on the right side (arrow).

tiate pituitary adenoma from a metastatic lesion 
[3,6]. Therefore, surgical intervention, such as 
endoscopic trans-sphenoidal excision, plays an 
important role in alleviating symptoms, improv-

[7]. Stereotactic radiosurgery, as a minimally 
invasive procedure, also plays a crucial role in 
the treatment of pituitary and cavernous sinus 
metastases [8-9]. 

Case Report

A 54-year-old woman had been diagnosed 
with non-small cell carcinoma of the right up-
per lung, most likely adeno-squamous carci-
noma, cT4N2M1c. The epidermal growth factor 
receptor (EGFR) mutation test showed a dele-
tion of exon 19. After diagnosis, erlotinib was 
administered as initial therapy. However, after 
a 6-month treatment regimen with the EGFR-
tyrosine kinase inhibitor (EGFR-TKI), disease 
progression developed with multiple brain me-
tastases in the bilateral cerebral and cerebellar 
region. The patient then received gamma knife 
radiotherapy for metastatic brain lesions and 
chemotherapy with paclitaxel and cisplatin. 

Six months later, she complained of inter-
mittent dizziness, headache, and vertigo for 
several days during the regular follow-up pe-
riod. It was accompanied by ptosis of the right 
eye, blurred vision, and diplopia. No seizure, 
fever, weakness, change in sensation, or other 
discomfort was reported, and she also had no 
history of trauma. On examination, the patient 
was found to have right-side eyelid ptosis, right 
eye ophthalmoplegia, and diplopia when look-

intact. Otherwise, the rest of the neurological 
examination was within a normal range. Con-
trast brain MRI revealed multiple newly devel-

oped tiny enhancing nodules in the right occipi-
tal lobe, right hippocampus, left occipital lobe 
and left lentiform nucleus. A heterogeneously 
enhancing lesion was found in the sella turcica 
(seen not only in T2) (Figure 1A, 1B). It was a 
mixed intensity nodular lesion measuring 1.4 x 
1 cm in the pituitary gland in the post-contrast 
axial T1-weighted image (Figure 1B). The post-
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Fig. 3. Tumor was located on the right side (arrow), and the normal 
pituitary gland was located on the left aspect (line) of the sellar 
region.

contrast coronal T1-weighted image revealed a 
pituitary stalk deviating from right to left (Fig-
ure 2). In addition, laboratory data showed an 
increased prolactin level (52.70 ng/ml, normal 
range 4.79-23.3 ng/ml). 

Due to suspicion of a new metastatic le-
sion on the right side of the pituitary gland with 
visual tract compression, the patient underwent 
endoscopic trans-sphenoidal excision for re-
moval of the pituitary tumor. During the opera-
tion, erosion of the dorsum sella, right posterior 
clinoid process, and upper part of the middle 
clivus by the tumor was observed. The normal 
pituitary gland was located on the left side of 
the sellar region (Figure 3). The frozen section 
during operation was reported to be metastatic 
carcinoma, and tumor debulking was per-
formed. The interclinoid ligament was exposed 
and the oculomotor triangle with cranial nerve 
III (the oculomotor nerve) could be identified 

after tumor removal. Pathology revealed meta-
static carcinoma-indicated adenohypophyseal 
tissue. The tumor cells were immunoreactive 
for P40 and the EGFR 19 deletion. Together 
with the clinical history of lung cancer, this was 
compatible with a metastatic carcinoma origi-
nating from the lung. After surgery, the prolac-
tin level became normal (8.18 ng/ml). Brain CT 
showed a postoperative change and no residual 
pituitary tumor (Figure 4). However, the patient 

Fig. 2. Post-contrast coronal T1-weighted image shows a deviating 
pituitary stalk from the right to the left side (arrow).

Fig. 4. Brain CT showed postoperative change and no residual 
pituitary tumor.
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CT examination due to a lack of clear radiologi-
cal features. Metastatic lesions are usually lo-
cated within the sella and grow primarily in the 
suprasellar region. Therefore, the most common 

with suprasellar extension [6]. Rapid growth of 
the lesion and erosion of cavernous sinus bony 
structures are also more likely to be metastases. 
Other findings that suggest the diagnosis of 
metastasis are a dumbbell-shaped appearance, 
stalk enhancement with thickening, and loss of 
the bright spot of the posterior lobe [3].

Treatments for pituitary and cavernous si-
nus tumors include surgery, radiation therapy, 
and chemotherapy. Most importantly, the tumor 
treatment strategy is mainly focused on local 
symptoms related to the tumor, such as visual 
problems and ophthalmoplegia. However, only 
surgery can confirm the diagnosis. Therefore, 
the endoscopic trans-sphenoidal excision and 
debulking procedure plays an important role in 
alleviating symptoms, improving quality of life, 

also plays a crucial role in the management of 
pituitary and cavernous sinus metastases. One 
study reported that 6 of 7 patients achieved 
regional control and improved symptoms after 
stereotactic radiosurgery [8]. Another study re-
vealed that 43% of patients had improvement in 
their diabetes insipidus and 50% of patients had 
improvement in their neurological symptoms 
or signs [9]. With regard to the limited life ex-
pectancy of patients with pituitary and cavern-
ous sinus metastases, stereotactic radiosurgery 
is minimally invasive and appears to improve 
quality of life.

Pituitary and cavernous sinus tumors often 
result in panhypopituitarism. However, some 
patients with nonfunctioning pituitary adenoma 
had an elevated serum prolactin level. Lesser 

passed away due to further cancer progression 2 
months after surgery.

Discussion

The cavernous sinus is a complex area rich 
in vital neurovascular structures. Approximately 
90% of cavernous sinus tumors are pituitary 
adenomas. Metastatic lesions comprise approxi-
mately 1% of tumors in the cavernous sinus 
area [1]. 

The incidence of pituitary and cavernous 
sinus metastases among all intracranial me-
tastases is 0.87% (95% CI: 0.56, 1.18) [1,2]. 
However, in autopsy series, latent pituitary 
metastases are revealed in approximately 5% of 
patients with known malignancy [3]. In a 380-
case statistical analysis of the origin of primary 
tumors metastatic to the pituitary gland, patients 
with breast cancer or lung cancer had a higher 
incidence rate (39.7% and 23.7%, respectively) 
than those with other types of cancer [3]. 

-
tations, such as fatigue and headache, to more 
specific symptoms of ophthalmoplegia, visual 
disturbance, ptosis, polyuria, and polydipsia. 
According to the literature review, visual prob-

(48.8%) in cases of pituitary and cavernous 
sinus metastases. Cranial nerve palsies can be 
isolated, with the third (oculomotor) and sixth 
(abducens) nerves being the most commonly in-
volved, followed by the fourth (trochlear) nerve 
[1,4]. Other primary clinical presentations are 
diabetes insipidus (38.4%), panhypopituitarism 
(37.7%), and headache (35.3%) [4-5]. 

Pituitary and cavernous sinus metastases are 
associated with a poor prognosis. However, it is 
hard to differentiate pituitary metastases from 
other cavernous sinus lesions on brain MRI or 
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degrees of hyperprolactinemia (typically in the 
range of 30 to 150 ng/ml) may likely indicate 
the presence of the “stalk effect”. Only 4.2% 
of patients had a serum prolactin concentra-
tion higher than 90 ng/ml [10]. As in our case, 

the pituitary stalk and interrupts the delivery of 
inhibitory dopamine from the hypothalamus, 
resulting in the disruption of prolactin control. 
A prolactin level of more than 200 ng per milli-
liter is usually diagnostic of macroprolactinoma 
[11].

Conclusion

Metastasis to the pituitary or cavernous 
sinus is rare. Physicians should recognize any 
symptoms and signs indicating cranial nerve 
involvement, especially when the patient has 
a history of cancer. A high level of awareness 
of this condition coupled with immediate treat-
ment is crucial to a favorable response to this 
urgent situation.
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Anti-Melanoma Differentiation-Associated gene 5 
Antibody-Positive Dermatomyositis With Rapidly 

Progressive Interstitial Lung Disease Following SARS-
CoV-2 Infection: a Case Report

Bing-Chen Wu1,2, Shu-Min Lin1,2

Anti-melanoma di fferent iat ion-associated gene 5 (MDA5) ant ibody-posi t ive 

dermatomyositis (DM) is an uncommon autoimmune disorder, particularly clinically 
amyopathic dermatomyositis, and has a high risk of causing severe rapidly progressive 

interstitial lung disease (RP-ILD), with poor survival rates. It is hypothesized that SARS-CoV-2 
infections may trigger autoimmune diseases, such as DM. We described a patient who was 

newly diagnosed with anti-MDA5 DM after SARS-CoV-2 infection. (Thorac Med 2023; 38: 
154-160) 
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Introduction

The anti-melanoma differentiation-asso-
ciated gene 5 (MDA5) is a myositis-specific 
autoantibody (MSA) linked to dermatomyo-
sitis (DM), particularly clinically amyopathic 
dermatomyositis (CADM). CADM is a form 
of DM characterized by classic skin symptoms 
without muscle weakness. The anti-MDA5 an-
tibody has a high risk of causing severe, rapidly 
progressive interstitial lung disease (RP-ILD), 
with poor survival rates [1, 2]. Despite the im-

plementation of early detection and a powerful 
combination of immunosuppressive treatments 
(including high-dose glucocorticoids, cyclospo-
rine, and intravenous cyclophosphamide pulse) 
potentially improving the survival rate for anti-
MDA5 DM patients, the mortality rate still re-
mains considerable at 25%, even when employ-
ing triple therapy [3]. 

The development of new autoimmune dis-
eases following severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection 
has been reported, encompassing both single-



155Anti-MDA5 DM With RP-ILD Following COVID-19 Infection

Thorac Med 2023. Vol. 38 No. 2

Fig. 1. (A, B) Flat erythema at the metacarpophalangeal (MCP) joints, proximal interphalangeal (PIP) joints and distal interphalangeal (DIP) joints 
(arrow) is referred to as Gottron’s papules or Gottron’s sign. (C) Periungual erythema was noted. (arrowhead)

organ and systemic rheumatological conditions 
[4]. Recent studies suggest a potential connec-
tion between anti-MDA5 DM and SARS-CoV-2 
infection, as well as other viruses [5-7]. How-

is lacking, and more research is needed. These 
-

standing of viruses, especially the interplay 
between SARS-CoV-2 and the host immune 
response, leading to autoantibody production. 
Here, we document the case of a patient newly 
diagnosed with anti-MDA5 DM following a 
SARS-CoV-2 infection. 

Case Report

A 64-year-old woman with no known sys-
temic diseases presented with 3 months of dys-
pnea, dry cough, and bilateral arthralgia. She 
had a 30-year history of working in a chemical 
fiber plant and was a non-smoker. She tested 
positive for coronavirus disease 2019 (CO-

VID-19) on July 1, 2022, using a rapid test, 
and exhibited symptoms of dry cough and sore 
throat, indicating a mild disease. Shortness of 
breath and joint pain, involving distal and prox-
imal interphalangeal joints, metacarpophalan-
geal joints, temporomandibular joint, elbows, 
shoulders, hips, back, and toes, developed after 
the SARS-CoV-2 infection on July 30, 2022. 
The joint pain was more severe in the mornings. 
She had received 4 doses of the SARS-CoV-2 
vaccine, one each on July 25, 2021 (AstraZen-
eca), October 21, 2021 (AstraZeneca), January 
15, 2022 (Moderna), and June 17, 2022 (Mod-
erna). She experienced no fever, headache, nau-
sea, vomiting, abdominal pain, or diarrhea. 

Due to worsening shortness of breath, she 
visited the emergency room at St. Paul Hospital 
on October 17, 2022. Initial physical examina-
tion revealed Gottron’s papules (Figure 1A & 
1B). High-resolution computed tomography 
(HRCT) disclosed reticulation, thickened in-
terlobular septum, and ground-glass opacities, 
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Fig. 2.

(A) (B)

Fig. 3. (A) High-resolution computed tomography revealed reticulation, thickened interlobular septum, and ground-glass opacities. (B) Chest CT 
on the ninth day after admission showed peri-bronchial ground-glass and consolidative opacities with reticulation in both lungs, particularly the 
lower lobes.

(A)

(B)
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results showed a white blood cell count of 9,700/
ul with 88.8% neutrophils, 6.0% lymphocytes, 
and 5.1% monocytes, hemoglobin of 10.0 g/dl, 
a platelet count of 282,000/ul, and C-reactive 
protein of 9.06 mg/l. Her ferritin level was el-
evated at 1,415 ng/ml. Chest X-ray showed bi-

-

2A). Sputum and blood cultures for any bacteria 
or atypical pathogen were negative. An immu-
noblot myositis panel revealed a strong positive 
result for MDA5. She was diagnosed with anti-

suggesting interstitial lung disease (Figure 3A). 
She was subsequently transferred to our emer-
gency department.

At the emergency department, her vital 
signs included a body temperature of 35.8°C, 
blood pressure of 128/60 mmHg, respiratory 
rate of 24 breaths per minute, and heart rate 
of 78 beats per minute. Her oxygen saturation 
was 92% on room air. Physical examination re-
vealed bibasilar crackles in both lungs, a posi-
tive Gottron’s sign, periungual erythema (Figure 
1C), and proximal limb weakness. Laboratory 

Fig. 4. Serial chest X-ray during hospitalization on days 6, 9, 12 and 15.

Fig. 5.
lower lobe segmental and subsegmental pulmonary arteries (arrowhead).

(A) (B)
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MDA5 dermatomyositis with interstitial lung 
disease and admitted to the rheumatology ward.

Upon admission, she received methylpred-
-

mission, she developed hypoxemic respiratory 
failure and was placed on mechanical ventila-
tion. Intravenous immunoglobulin (IVIG, 60 g/
day) was administered. A subsequent chest CT 
scan on the ninth day after admission showed 
peri-bronchial ground-glass and consolidative 
opacities with reticulation in both lungs, par-
ticularly the lower lobes (Figure 3B), and acute 
pulmonary embolism in the right lower lobe 
segmental and subsegmental pulmonary arteries 
(Figure 5B). 

Bronchoalveolar lavage was performed, and 
showed no evidence of pulmonary infection. 
All tests for hyper-coagulation status, includ-
ing anti-phospholipid syndrome, were negative. 
Enoxaparin was given, but she experienced up-
per gastrointestinal bleeding on the second day 
of enoxaparin use. Intravenous cyclosporine 

(150 mg/day) and cyclophosphamide (500 mg, 
twice a week) were added due to a further in-
crease in ferritin levels (33,565 ng/ml) (Figure 
6). (Serial chest X-rays are shown in Figure 4.)

She developed a fever on the 19th day after 
admission. Blood and sputum cultures identi-

-
nii, indicating sepsis. Chest X-ray also showed 
development of consolidation in the right lower 
lung (Figure 5A). All immunosuppressant 
agents were halted and an intensive course of 

the patient's condition deteriorated due to sepsis 
and she passed away on the 25th day after ad-
mission.

Discussion

We presented a case of fatal anti-MDA5 
DM-associated RP-ILD occurring after SARS-
CoV-2 infection, providing valuable insights 
into the potential association between CO-

Fig. 6.
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VID-19 and this rare autoimmune condition, 

established.
Viral infections, including SARS-CoV-2, 

are theorized to trigger autoimmune diseases 
like inflammatory myopathies [8], potentially 
through molecular mimicry [9]. In DM patients, 
researchers have discovered immunogenic epi-
topes similar to SARS-CoV-2 proteins, which 
could explain how autoantibody production is 
initiated [10]. Autoantibodies targeting antiviral 
signaling proteins, MDA5 and retinoic acid-
inducible gene I (RIG-I), have been reported in 
COVID-19 patients. These proteins play a role 
in innate antiviral immunity, detecting double-
stranded ribonucleic acid (dsRNA) intermedi-
ates and activating a signaling pathway that 
results in type I interferon (IFN) production. 
Both RNA viruses and IFN can increase MDA5 
expression, enhancing the overall process. Fol-
lowing viral-induced cell destruction, dsRNA-
MDA5/RIG-I complexes can serve as cryptic 
antigens, promoting autoantibody production 
[9]. It is still unclear whether these autoantibod-

abnormal immune response.
Patients with anti-MDA5 DM often experi-

ence RP-ILD, which can lead to a poor prog-
nosis due to the disease's severity and rapid 
progression. In Asia, the 90-day survival rate 
for these patients is only 67% [11]. While early 
detection and treatment of anti-MDA5 DM are 
crucial for improving patient outcomes, distin-
guishing rapidly worsening symptoms such as 
shortness of breath, weakness, increased muscle 
enzymes, and pulmonary involvement associ-
ated with anti-MDA5 DM from those caused by 
severe bacterial pneumonia can be challenging.

Prompt initiation and aggressive combina-
tion therapy with immunosuppressants are cru-

cial for survival in patients with anti-MDA5-
associated RP-ILD [12, 13]. Retrospective 
studies suggest benefits from initial combina-
tion therapies, including steroids, tacrolimus, 
cyclophosphamide, mycophenolate mofetil, and 
rituximab [14, 15]. A recent study showed that 
adjunct IVIG therapy is highly effective as a 

RP-ILD patients, improving survival and remis-
sion by reducing ferritin concentration [16]. 

include serum ferritin levels over 1000 ng/mL 
before therapy, ground-glass opacities in all 6 

-

all 3 factors typically succumb to the disease 
despite receiving triple immunosuppressive 
therapy [17].

Conclusion

This case report highlights the potential as-
sociation between SARS-CoV-2 infection and 
the development of anti-MDA5 DM with RP-
ILD. Clinicians should be aware of this pos-
sible relationship; however, further research is 
needed to understand the underlying mecha-
nisms and establish a definitive link between 
COVID-19 and this rare autoimmune condition. 
Early recognition and prompt treatment initia-
tion may improve outcomes for these patients.
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A Case of Pseudoachalasia Secondary to 
Adenocarcinoma of the Lung
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Achalasia is a rare disease, with an annual incidence of approximately 1.6 cases per 
100,000 individuals and a prevalence of 10 cases per 100,000 individuals. Achalasia is 

usually diagnosed in patients between the ages of 25 and 60 years. The onset of symptoms, 
including dysphagia and body weight loss, is usually progressive. Differential diagnosis 

between idiopathic achalasia and pseudoachalasia is important. Due to the rarity and clinical 
similarity of these 2 conditions, these patients may be misdiagnosed and receive relatively 

ineffective treatment. Here we present the case of a patient who was diagnosed initially as 
having achalasia by esophageal manometric examination, but was eventually found to have 

adenocarcinoma of the lung. Relevant literature is also reviewed. (Thorac Med 2023; 38: 
161-165) 
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Introduction

Achalasia is a rare disease, with an an-
nual incidence of approximately 1.6 cases per 
100,000 individuals and a prevalence of 10 
cases per 100,000 individuals. Achalasia is usu-
ally diagnosed in patients between the ages of 
25 and 60 years. The onset of symptoms, in-
cluding dysphagia and body weight loss, is usu-

idiopathic achalasia and pseudoachalasia is im-
portant. Due to the rarity and clinical similarity, 

these patients may be misdiagnosed and receive 
-

ent the case of a patient who was diagnosed ini-
tially as having achalasia by esophageal mano-
metric examination, but was eventually found 
to have adenocarcinoma of the lung. Relevant 
literature is also reviewed. 

Case Report

A 70-year-old man visited our clinic be-
cause of dysphagia lasting for 2 weeks and 
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Fig. 1. Upper gastrointestinal 
series with an air and barium 
double-contrast study revealed 
a bird-beak sign and segmental 

narrowing with a relatively intact 
mucosal pattern at the lower 
third of the esophagus, just above 
the esophagogastric junction. 

D i l a t a t i o n o f t h e p ro x i m a l 
esophagus was also noted.

Fig. 2. Pan-esophageal pressurization was found in more than 50% 

of swallows, and an elevated integrated resting pressure up to 43 
mmHg was recorded, manifesting as typical type II achalasia. The 
bolus clearance rate was almost zero.

body weight loss, from 78 kg to 56 kg, within 
1 month. Physical examination showed no par-
ticular abnormality except the appearance of 
cachexia. Laryngoscope showed a cobblestone 
appearance at the posterior pharyngeal wall. Af-
ter examination with upper-gastrointestinal en-
doscopy, which showed no intraluminal tumor, 
he was referred to our chest surgery department 
due to dysphagia, and a suspicion of achalasia. 
Upper gastrointestinal series with an air and 
barium double-contrast study revealed a bird-
beak sign and segmental narrowing with a rela-
tively intact mucosal pattern at the lower third 
of the esophagus, just above the esophagogas-
tric junction. A dilated proximal esophagus was 

lung. 
The Eckardt score was 8 during manometry. 

Esophageal manometry revealed no relaxation 
of the lower esophageal sphincter and pan-
esophageal pressurization during swallowing. 
The elevated integrated resting pressure was 

Fig. 3. Chest computed tomography (CT) revealed a lobulated, 
heterogeneous, and hypo-dense mass at the left lower lobe of the 
lung, near the lower third of the esophagus. A dilated esophagus was 
found.

43 mmHg. A decreased distal contractile index, 
102 mmHg*sec*cm, was recorded. Based on 
the Chicago classification, type II achalasia 
could be diagnosed (Figure 2). 

Elevated carcinoembryonic antigen level 
was found via blood examination. Chest com-
puted tomography (CT) revealed a lobulated, 
heterogeneous, and hypo-dense mass at the left 
lower lobe of the lung. Dilated esophagus was 
found (Figure 3). CT-guided biopsy of the lung 
tumor, brain magnetic resonance imaging, and 
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a whole-body positron emission tomography 
(PET) scan were performed. The PET scan 

uptake avidity near the esophagogastric junc-
tion, with wall thickening; the maximum stan-
dardized uptake value was around 7.6 (Figure 4). 
Adenocarcinoma of the left lower lobe of the 
lung, moderately differentiated, with metasta-
ses to the left upper lobe of the lung, the brain, 
liver, bone, and probably the lower mediasti-
num, cT4N3M1b, stage IVB, was diagnosed. 
We inserted a nasogastric tube to maintain the 
patient’s enteral feeding. Target therapy with 
Tarceva, shifted to chemotherapy with con-
current radiotherapy, was arranged. During 
the treatment period, the nasogastric tube was 
removed and he was able to resume his oral 
intake of food. However, the disease still pro-
gressed. The patient died 1 year later.

Discussion

Most cases of achalasia are idiopathic in na-
ture. The progressive loss of inhibitory neurons 
of the myenteric plexus within the esophageal 
wall is the underlying mechanism [1,2]. Disease 
onset is seldom rapid. A small proportion of 
patients diagnosed as having achalasia initially 
are eventually found to have an underlying dis-
ease driving the process. They are diagnosed 
as “pseudoachalasia”. Achalasia-like syndrome 

the myenteric plexus by tumor cells producing 
secondary neuronal inhibition of esophageal 
peristalsis. Another hypothesis is localized pe-
ripheral neuropathy of the vagus nerve [3,4]. 
The most common cause of pseudoachalasia 
secondary to neoplasia was adenocarcinoma of 
the esophagus or stomach, followed by breast 

Fig. 4.
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administered. Based on the image manifesta-

or the myenteric plexus of the esophageal wall 
would be much more likely to have contributed 
to his dysphagia. The patient received radio-
therapy for local control and his enteral nutri-
tion recovered temporarily. 

The true diagnosis is so important because 
the curative treatment for the 2 conditions is ab-

as having idiopathic achalasia, esophagoscopic 
-

ever, this not only provides a short duration of 
symptomatic relief, but also delays the diagno-
sis and treatment of the underlying malignancy.

Conclusion

Dysphagia might be a manifestation of ad-
enocarcinoma of the lung. When achalasia is 
diagnosed via esophageal manometry, detailed 
history-taking, physical examination, and endo-
scopic and image examinations are mandatory 
to exclude pseudoachalasia. The proper treat-
ment can then be administered based on the pri-
mary cause.
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Linezolid-Induced Discoloration of the Teeth and Tongue 
in Patients With Drug-Resistant Tuberculosis: A Report 

of Two Cases

Pei-Ya Liao1, Ko-Yun Chang1, Ming-Feng Wu1,2, Hui-Chen Chen1

Wei-Chang Huang1,3, Cha-Wen Lee4*, Shin-Shin Liu5*

The purpose of this report was to describe the cases and different pathophysiology of two 

patients with drug-resistant tuberculosis (TB) who experienced the embarrassing side effects 

of oral discoloration after using linezolid. One patient had pre-extensively drug-resistant TB 

(pre-XDR TB), and the other had multidrug-resistant TB (MDR-TB). The former received a 

around one and a half months after treatment with the BPaL regimen, while the other patient 

developed discoloration of her teeth following one month of treatment with the linezolid-

containing regimen, with linezolid being considered the culprit causing these anomalies. 

We referred the patients to a dentist, who excluded other possible etiologies (such as poor 

oral hygiene), and cleaned their oral cavities. This substantially improved the black hairy 

tongue and tooth pigmentation despite the continued use of linezolid-containing regimens. 

To determine whether linezolid is the offending agent, other predisposing conditions should 

be excluded and the culprit drugs discontinued. However, considering that linezolid plays an 

important role in the treatment of drug-resistant TB in international guidelines, continued use 

of linezolid and early referral to a dentist for multidisciplinary combined care are warranted. 

(Thorac Med 2023; 38: 166-172) 
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Fig. 1. Chest X-ray revealed micronodular lesions (red dashed 
circles) a t the lef t upper and right upper lung fields , and 

Introduction

Tuberculosis (TB) is one of the most infec-
tious diseases worldwide, and is spread via the 
inhalation of aerosol droplets containing My-
cobacterium tuberculosis complex (MTBC). 

considered to be curable and preventable. The 
World Health Organization (WHO) reported in 
2020 that an estimated 10 million people had 
TB [1]. Furthermore, 1.3 million human im-
munodeficiency virus (HIV)-negative people 
and an additional 208,000 HIV-positive people 
died from TB globally in 2020 [1]. In addition, 
132,222 cases of multidrug-resistant (MDR)/
rifampin-resistant (RR)-TB and 25,681 cases 
of pre-extensively drug-resistant TB (pre-XDR 
TB) or XDR-TB were detected globally in 2020 
[1]. 

The WHO guidelines for the treatment 
of drug-resistant TB recommend linezolid, a 
bacteriostatic antibiotic in the oxazolidinone 
class [2]. Linezolid has a unique binding site 
located on the 50S subunit of 23S ribosomal 
RNA, which prevents 70S ribosomal unit for-
mation and inhibits protein synthesis. It is used 
in the treatment of infections caused by aerobic 
Gram-positive bacteria, particularly vancomy-
cin-resistant enterococcus, non-tuberculous my-
cobacteria, and drug-resistant TB [3-4]. Com-

include diarrhea, gastrointestinal upset, changes 
in the patient’s sense of taste, rashes, irrevers-
ible peripheral and optic neuropathy, and bone 
marrow suppression [2]. Herein, we present 
the two cases with drug-resistant TB with rare 
adverse effects that originated from different 
pathophysiology but resulted in embarrassing 
discoloration following the use of linezolid. 

Case Report

Case 1
A 35-year-old female who had moved to 

Taiwan from China visited the outpatient depart-
ment of Taichung Veterans General Hospital 
with the presentations of productive cough and 
excessive sweating over a period of two months, 
although no fever was noted during her visit, 
and she had no underlying comorbidities. A 
chest X-ray (Figure 1) and computed tomogra-
phy (CT) (Figure 2) showed several micronodu-
lar lesions at the bilateral upper lungs, and al-

Sputum specimens were collected and under-
went acid-fast staining, which showed positive 
results, and a culture yielded MTBC. Owing to 
her history of previously residing in China, a 
country with a high burden of drug-resistant TB, 
the Xpert MTB/RIF test was performed by the 



168 Pei-Ya Liao, Ko-Yun Chang, et al.

Thorac Med 2023. Vol. 38 No. 2

national reference laboratory, according to the 
Taiwan Centers for Disease Control policy, and 
revealed rifampin resistance. Therefore, further 
phenotypic and molecular drug susceptibility 

TB drugs was performed. The results showed 

-
roquinolones, but susceptible to linezolid and 
bedaquiline. Thus, she was diagnosed with pre-
XDR TB [5], and the bedaquiline-pretomanid-
linezolid (BPaL) regimen was prescribed [6]. 
However, a black coating on the surface of her 
tongue was noted one and a half months after 
starting the BPaL regimen (Figure 3), although 
there was no change in her perception of taste. 
We referred the patient to a dentist, who found 
no remarkable infections and excluded other 
possible causes (such as poor oral hygiene) of 
the tongue discoloration. Therefore, tongue 

cleaning was performed, and the tongue discol-
oration subsequently faded. 

Case 2
A 41-year-old previously healthy female 

who had been living in Taiwan for 20 years, 
but was originally from Vietnam, presented 
with no history of systemic disorders. She had 
initially visited another hospital due to per-
sistent cough for two months, where chest X-
ray (Figure 4) and CT (Figure 5) revealed the 

Fig. 2.  Computed tomography of the chest revealed micronodular 
lesions (black arrows) at the left upper and right upper lung lobes, 

and consolidations (blue arrow) at the left lower lung lobe.

Fig. 3.  The patient (Case 1) with pre-XDR (pre-extensively drug 
resistant) TB who received the BPaL (bedaquiline-pretomanid-
linezolid) regimen presented with a black hairy tongue.

Fig. 4.  A cavitary lesion at the left upper lung (within the red circle).
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hygiene or other etiologies. She received regular 
dental scaling treatment, after which the discol-
oration of her teeth improved.

Both patients denied any history of such 
discoloration of the tongue and teeth prior to the 
start of linezolid treatment. They also denied 
any history of smoking or increased intake of 
tea, coffee or alcohol that could possibly have 

with micronodular lesions at the left upper lobe. 
Sputum smear examinations, cultures, nucleic 
acid amplification tests, and bronchoalveolar 
lavage (BAL) were performed due to the sus-
picion of pulmonary TB, and the BAL yielded 
a positive culture for MTBC. She then began 
anti-TB chemotherapy with isoniazid, rifampin, 
ethambutol and pyrazinamide. Meanwhile, the 
MTBC strain was sent to the national reference 
laboratory for DST due to the patient’s history 
of once residing in Vietnam, a country with a 
high burden of drug-resistant TB. This was in 
accordance with the national TB control policy 
of the Taiwan Centers for Disease Control. The 
DST concluded that the offending strain was 

-

strain was susceptible to all tested second-line 
anti-TB drugs, except for ethionamide. There-
fore, she was diagnosed with MDR-TB. Accord-
ingly, her treatment regimen was then shifted to 

-
serine. However, one month after the initiation 
of this regimen, she noticed discoloration of her 
teeth (Figure 6). She then visited a dentist who 
concluded that the discolored teeth could be re-
lated to the use of linezolid rather than poor oral 

Fig. 5.  One cavitary lesion (A) and micronodular lesions (B) (within the red circle) at the left upper lung lobe.

Fig. 6.  The patient (Case 2) with multidrug-resistant tuberculosis 
who received anti-tuberculosis agents presented with discoloration 

of her teeth.

(A) (B)
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caused the tongue and teeth to become discol-
-

ther patient had poor oral hygiene. Both patients 
were young and had no systemic diseases, and 
neither was taking any possible culprit drugs. 
Furthermore, there were no signs of fever, chills, 
skin rashes or other possible infections. A den-
tist showed Case 1 how to perform daily tongue 
brushing, and the dentist performed regular 
tooth scaling for Case 2. After evaluating the 
pros and cons and discussing the treatment plans 
with the patients, it was decided that linezolid 
would be continued as part of the treatment regi-
men in both patients.

Discussion

MDR/RR-TB, pre-XDR TB and XDR-TB 
are major challenges in terms of achieving a 
cure and reducing mortality, due to resistance 
to the most important medications against TB 
[7]. The WHO updated the guidelines for the 
treatment of MDR/RR-TB in 2019, and classi-

-
dated guidelines recommend that ideally all the 
three Group A agents and at least one Group B 
agent should be included in the intensive phase, 

used [8]. In addition, if all three Group A agents 
are not included, both Group B agents should 

agents should be used [8]. The guidelines also 
recommend that the duration of a longer treat-
ment regimen should be up to 18-20 months or 
15-17 months after culture conversion for most 
patients, although this can be modified based 
on the response to therapy [8]. Regarding drug 
intolerance and long treatment duration, the 
BPaL regimen, containing bedaquiline, preto-
manid and linezolid, has recently been recom-
mended for patients with no previous exposure 
(>2 weeks) to bedaquiline or linezolid and who 
meet the definition of MDR-TB with addi-

group), with a treatment duration of 6-9 months 
[8-10].

Linezolid is an oxazolidinone antibiotic 

Table 1. 

Group Medicine Step

A Bedaquiline

Linezolid

Include all three medicines (unless they cannot 

be used)

B
Clofazimine

Cyloserine or terizidone

Add one or both medicines (unless they cannot 

be used)

C

Ethambutol

Delamanid

Pyrazinamide

Imipenem-cilastatin or meropenem

Amikacin or streptomycin

Ethionamide or prothionamide

Para-aminosalicylic acid

Add to complete a four-to five drug regimen 

when medicine from group A and B cannot be 

used
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that inhibits bacterial protein synthesis by pre-
venting the fusion of 30S and 50S ribosome 
subunits. In the 2016 WHO guidelines, line-
zolid was classified as a Group C agent and 
recommended as another core drug for MDR-
TB treatment [11]. However, in the 2019 WHO 

A, indicating the highest priority for use in the 
management of patients with MDR/RR-TB 
[8]. Although linezolid has now become a core 
agent in the treatment of MDR/RR-TB, its ad-
verse effects and toxicity, particularly critical 
adverse effects such as peripheral neuropathy, 
myelosuppression and optic neuropathy, should 
be closely monitored whenever prescribed [2]. 

that are not life-threatening or permanent, but 
still have an impact on appearance, including 
black hairy tongue and teeth discoloration, as 
seen in our cases. 

Black hairy tongue originates from hyper-
trophy and elongation of the papilla on the sur-
face of the tongue [12]. Bacteria and fungi then 
coat the structures with delayed shedding com-
pared to a normal course, thus creating hair-like 
projections. In addition to linezolid treatment 
as an etiology, it is important to investigate the 
patient’s history in detail to identify any other 
possible etiologies. Such etiologies may include 
consuming certain beverages, cigarette smoking 
and/or betel nut chewing, concurrent treatment 
involving chemotherapy and/or radiation ther-
apy, or previous tetracycline use during child-
hood, and even other systemic diseases such as 
Sjogren’s syndrome [12-14]. 

or extrinsic [15-17]. Intrinsic tooth discolor-
ation is caused by endogenous material that is 
incorporated into the tooth structure during the 
development of deciduous tooth crowns, while 

the extrinsic type is caused by material staining 
the surface of the teeth. Chromogens deposited 
within the teeth, particularly during odonto-
genesis, can lead to the intrinsic type of tooth 
discoloration. Other etiologies, including vita-

trauma during pregnancy, can also lead to dis-
coloration of the teeth. Medications, including 
tetracycline and minocycline, are well-known 
causes of the intrinsic type of tooth discolor-
ation, and linezolid has also been reported to 
be the cause of extrinsic tooth discoloration in 
several case reports [13,18]. 

Although linezolid-related black hairy 
tongue and tooth discoloration originate from 
different pathophysiology and are not life-
threatening adverse effects, they are still im-
portant issues for certain patients, as they may 
cause embarrassment when communicating 
with others. Fortunately, both conditions are be-
nign and can be improved by discontinuing the 

-
ing when linezolid is continued, as in our cases 
[10,12]. 

Linezolid plays a critical role in the treat-
ment regimen for MDR/RR-TB, according to 
the WHO 2019 guidelines [8], and its role has 
been updated in the 7th edition of the Taiwan 
Centers for Disease Control Guidelines for Tu-
berculosis Diagnosis and Treatment [19]. There-
fore, clinicians should carefully monitor both 

of linezolid as it becomes a central part of the 
treatment regimen for patients with MDR/RR-
TB infection. When teeth pigmentation changes 
or black hairy tongue occurs, and linezolid 
treatment for drug-resistant TB is maintained, 
early referral to a dentist for detailed inspection, 
and multidisciplinary combined care are the 
crucial clinical strategies.
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Pulmonary Vein Puncture During Port Implantation: A 
Rare and Abnormal Route

Chun-Hao Wang1, Pei-Hsing Chen2

This study presents the case of a 56-year-old woman with breast cancer who underwent 

implanted catheter surgery via the left subclavian vein, under general anesthesia. However, 
chest radiography revealed the implantation had taken an abnormal route -- the catheter 

had punctured the pulmonary vein. The implanted catheter was removed and no irreversible 
complication developed. Most complications related to venepuncture and catheterization 

have involved the subclavian artery, great artery, or pulmonary artery. Seldom has a case 
occurred at the left heart level, especially the pulmonary vein. During treatment, physicians 

should be aware of the risk of a complication, which may lead to a life-threatening event such 
as pulmonary embolism, stroke, or air-related myocardial infarction. In conclusion, puncture 

of the pulmonary vein during port implantation is a rare condition with limited treatment 
suggestions. The successful conservative treatment provided in this case was without long-

term impairment, and can be applied in future cases. In all cases, however, the patient needs 
close observation and monitoring, and the surgical intervention team should always be 

prepared to provide hemostasis. (Thorac Med 2023; 38: 173-176) 
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Introduction

Subclavian vein puncture was introduced 
around 1970 [1], and since then, several hazards 
and many complications have been described [2, 
3], including pneumothorax, hydrothorax, he-
mothorax, massive subcutaneous emphysema, 

air embolism [4]. However, in previous cases, 
these complications were almost always at the 
right heart or pulmonary level. They seldom 

developed at the left heart or in the pulmonary 
vein system. 

We recently encountered a patient who de-
veloped possible embolic complications after 
accidental port-A catheterization through the 
left upper lung into the pulmonary vein, with 
the tip reaching the mitral valve level. This 
situation of an accidental puncture of the pul-
monary vein and left upper lung is rare and has 
seldom been reported. 
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Fig. 1. Intraoperative chest radiography revealed the port 
implantation had taken an abnormal route.

Case Report

This 56-year-old woman with breast cancer 
received port implantation via the left subcla-
vian vein using the infraclavicular approach. 
However, intraoperative chest radiography 
(Figure 1) revealed the port implantation had 
taken an abnormal route. Computed tomogra-
phy revealed that the port catheter had coursed 
through the left upper lung into the left supe-
rior pulmonary vein, with its tip reaching the 
mitral valve level (Figures 2, 3, 4). Only minor 
pneumothorax developed, as a result, with-
out obvious hemothorax or bleeding. A minor 
stroke symptom was noticed after the port im-
plantation operation, but was relieved spontane-
ously with conservative treatment. The follow-
up brain magnetic resonance imaging showed 
no obvious lesion. A transient ischemic attack 
related to the procedure was highly suspected, 

Fig. 2. Computed tomography, coronal view, revealed that the port 

catheter had coursed through the left upper lung into the left superior 
pulmonary vein, with its tip reaching the mitral valve level.

Fig. 3. Computed tomography, coronal view, revealed that the port 

catheter had coursed through the left upper lung into the left superior 
pulmonary vein, with its tip reaching the mitral valve level.
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sively used in unstable patients who need he-
modynamic monitoring, and in patients who 
require prolonged treatment, such as chemo-
therapy, antibiotics therapy, parenteral nutrition, 
or temporary hemodialysis [4]. Subclavian vein 
catheterization is the preferred approach for 
hemodialysis, especially as it does not restrict 
the patient. Most of the complications related 

times, some patients present with severe com-
plications, like severe hemothorax, which could 
eventually cost lives [5].

In general, the life-threatening cases that 
would require surgical intervention are those 
in which great vessels are penetrated, and 
eventually develop massive hemothorax [5-
8]. However, we presented a even rarer case, in 
which the upper left lung and subclavian vein, 
and eventually the mitral valve area, were ac-
cidentally penetrated. The patient experienced 
a suspected cardioembolism-related transient 
ischemic attack that caused right hemiplegia ac-
companied by dysarthria, but other than that, no 

Most complications related to venepuncture 
and catheterization have involved the subcla-
vian artery, great artery, or pulmonary artery 
[3, 7, 9-12]. Seldom has a case occurred at the 
left-side vessels, especially the pulmonary vein. 
Most cases involve the risk of an unstable he-
modynamic status, which is related to bleeding. 
But the pressure in these cases is relatively low 
and has a higher chance of self-healing. Howev-
er, penetration to the left heart system with rela-
tively high pressure carries a higher risk, which 
is rarely noticed due to limited experience. In 
our case, air embolic and cardiac thrombi were 

but without image evidence. After evaluation, 
the implantable port was removed a day after 

standing by. No significant vital sign change 
was noted post-port removal. After 1 hour of 
observation following port removal, the patient 
was extubated, and the postoperative course 
was smooth. No pneumothorax or hemothorax 
developed postoperatively. A new implantable 
port was put in place 10 days later, through the 
right subclavian vein, using the infraclavicular 
method with echo-guidance. At the 24-month 
follow-up, the patient was free of symptoms 
and signs related to the procedure.

Discussion

Central venous catheterization is exten-

Fig. 4. 3D simulation of the computed tomography
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relative low.

In this case, we had a successful experience 
with a conservative treatment policy that can 
be applied in the future. But physicians should 
always be aware of the risk of an air-embolic 
event, which may lead to a life-threatening con-
dition such as pulmonary embolism, stroke, or 
air-related myocardial infarction. 

In conclusion, puncture of the pulmonary 
vein during port implantation is a rare occur-
rence with limited treatment suggestions. We 
presented our experience with successful con-
servative treatment without long-term impair-
ment. But physicians should always be alert to 
life-threatening illnesses, and the patient needs 
close observation and monitoring. The surgical 
intervention team should always be prepared 
for hemostasis.
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