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Survival Benefit of Uracil-Tegafur (UFT) for AJCC 
7th Pathologic Stage IB Non-Small Cell Lung Cancer 

Patients: A Propensity Score Matching Study

Ching-Feng Wu,  Jui-Ying Fu*, Chi-Wei Wang**, Yun-Hen Liu, Ming-Ju Hsieh,
Ching-Yang Wu, Yi-Cheng Wu, Hui-Ping Liu***

Purpose: Adjuvant chemotherapy with uracil-tegafur (UFT) is widely used for pathologic 
stage IB (pIB) non-small cell lung cancer (NSCLC) in Taiwan and Japan. The aim of this study 
was to identify the survival benefit for patients with and without UFT treatment.

Methods: We performed a retrospective review of 220 patients with stage pIB disease 
(using the 6th American Joint Committee on Cancer (AJCC 6th) Cancer Staging Manual) who 
underwent lung resection from January 2005 to July 2012. All patients were reclassified 
using the AJCC 7th cancer staging system, and 130 matched subjects were included. Using a 
propensity score matching method (1:4 match), patients with stage pIB disease were divided 
into 2 groups (UFT: 26, Non-UFT: 104). The oral dose of UFT was 400 mg/body. Multiple 
risk factors were analyzed, including age, gender, surgical method, cell type, visceral pleural 
invasion, and angiolymphatic invasion. The 2 study groups were well matched with respect 
to age, gender, surgical method (video-assisted thoracoscopic surgery or open thoracotomy), 
and pathological parameters, including cell type, visceral pleural invasion, and angiolymphatic 
invasion. 

Results: A tumor diameter greater than 3 cm was a poor prognostic factor for overall 
survival of patients with stage pIB NSCLC. The survival rate was significantly higher in the 
UFT group than in the surgery-alone group. Multivariate analyses revealed that a tumor 
diameter >3 cm (odds ratio=3.496; 95% confidence interval, 1.49-8.20) and use of UFT 
(odds ratio=0.180; 95% confidence interval, 0.049-0.660) were predictive of overall survival. 
The overall survival of patients with a tumor diameter >3 cm who were treated with UFT was 
better than the overall survival of those not treated with UFT. (p=0.041)

Conclusion: In conclusion, UFT treatment was shown to prolong the overall survival 
of patients with newly diagnosed stage pIB NSCLC in our study. In addition, patients with 
a tumor diameter >3 cm had poor overall survival, but could obtain a survival benefit after 
completing 2 years of UFT treatment. (Thorac Med 2015; 30: 191-200) 

Key words: non-small cell lung cancer, stage IB, uracil-tegafur, chemotherapy
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Introduction

Lung cancer is the leading cause of cancer-
related mortality worldwide [1]. Surgical resec-
tion constitutes the primary therapeutic option 
for the management of early-stage non-small 
cell lung cancer (NSCLC). According to sev-
eral landmark studies and meta-analyses, the 
standard of care for patients with stage II-IIIA 
NSCLC is adjuvant cisplatin-based doublet 
chemotherapy performed after appropriate 
surgical resection [2-4]. However, patients in 
a poor general condition cannot tolerate the 
toxicity of chemotherapy. Ichinose Y et al also 
reported that uracil-tegafur (UFT) plus cisplatin 
and concurrent radiotherapy [5] had a treatment 
result similar to other cisplatin-combination 
chemotherapy [6]. The West Japan Study Group 
for Lung Cancer Surgery showed significantly 
longer survival for patients assigned to adjuvant 
treatment with UFT than for patients assigned 
to observation alone after complete resection of 
stage I, II, or III NSCLC [7]. The 5-year surviv-
al rate was 64% in the UFT group and 49% in 
the control group (p=0.02). In addition, Keto H 
et al reported postoperative adjuvant UFT thera-
py increased the 5-year survival of patients with 
stage IB adenocarcinoma by 11% [8]. However, 
according to the forthcoming edition of the 
staging classification for lung cancer by the 7th 

American Joint Committee on Cancer (AJCC 
7th) Cancer Staging Manual, cancers previously 
classified as pathologic stage IB (pIB) disease 
in the AJCC 6th Cancer Staging Manual will be 
re-classified as pIB, pIIA, or pIIB according to 
the maximal diameter of the tumor. As the stage 
classification is being revised, a review of pre-
vious evidence is necessary. 

Materials and Methods

Patients 
We performed a retrospective review of 220 

patients who underwent lung resection for stage 
IB NSCLC (AJCC 6th) from January 2005 to 
July 2012. Forty-seven patients received UFT 
postoperatively. The preoperative workup in-
cluded chest radiography, bronchoscopy, chest 
computed tomography (CT), spirometry, bone 
scanning, and a thorough search for distant me-
tastases, including the use of positron emission 
tomography (PET) imaging in recent years. 
Only those patients with stage pIB disease 
(AJCC 7th) were included and investigated in 
this study. The exclusion criteria included in-
complete medical records, lost to follow-up, 
and discontinuation of adjuvant chemotherapy 
due to adverse events. A flowchart detailing pa-
tient selection is presented in Figure 1.

Surgical technique
All patients were Taiwanese and underwent 

surgical lobectomy for NSCLC. The primary 
determinant for the surgical procedure was the 
preoperative forced expiratory volume in 1 s 
value or the pulmonary perfusion scan result. 
Complete resections (R0) were achieved in all 
cases.

UFT therapy 
UFT was administered orally twice daily 

before meals, excluding weekends, for 2 years 
beginning in the 4th postoperative week. The 
dose was rounded to the nearest 100 mg. Most 
patients received 2 capsules of UFT (200 mg 
of tegafur and 448 mg of uracil) twice daily. 
At each follow-up visit, treatment compliance 
and drug-related adverse events were evaluated. 
UFT treatment was discontinued if early relapse 
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was noted during the follow-up examinations, 
if death occurred for any reason, or after the 
completion of 2 years of therapy [8].

Pathological evaluation 
All patients were classified as having stage 

pIB NSCLC (AJCC 7th) [1]. The pathologically 
recorded variables included tumor size, tumor 
differential grade, visceral pleural invasion [9-
10], angiolymphatic invasion [11-13], and tu-
mor histology. 

Follow-up examination
Patients were examined on an outpatient 

basis at 3-month intervals for the first 5 years 
and at 6-month intervals thereafter. The follow-
up evaluation included physical examination, 
chest radiography or chest CT, brain magnetic 
resonance imaging (MRI), and 18F-fluorode-
oxyglucose PET. Recurrent NSCLC was diag-
nosed on the basis of physical examination and 
diagnostic imaging of lesions consistent with 
recurrent lung cancer. Follow-up examinations 
were continued until July 30, 2012.

Statistical analysis
Statistical analysis was performed using 

SPSS (V17.0, SPSS, Inc, Chicago, IL). SPSS 

Fig. 1.  Patient Selection Flow Chart — below, use “propensity score matching”
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module PSM was used for propensity score 
matching and covariate imbalance testing [14]. 
All comparisons were 2-tailed. Categorical 
variables were compared using the χ2 test. Con-
tinuous variables were compared using the t-
test. Overall survival was defined as the time 
from surgery to death or to the last follow-up 
visit. Overall survival curves were estimated 
using the Kaplan-Meier method. Significance 
was assessed using the log rank test. A p value 
of <0.05 was considered to indicate statistical 
significance.

Results 

Of the 130 patients with pIB NSCLC, 65 
were female and 65 were male, with a mean age 

of 60.82 years (range: 30-80 years). The aver-
age tumor size was 3.12 cm (range: 1.10-5.0 
cm). Angiolymphatic invasion was observed in 
95 patients (73%), and visceral pleural invasion 
was noted in 56 patients (43%) (Table 1). The 
mean survival time was 1271 days (range: 14-
2663 days), and the median survival time was 
1085 days.

In our control group (Non-UFT group), the 
5-year survival rate was 62.5%. Adjuvant che-
motherapy with UFT did improve the overall 
survival of patients with stage pIB disease 
(p=0.046, Figure 2A) We examined survival 
risk factors for stage pIB disease, including age, 
gender, method of operation, maximal tumor di-
ameter, cell type, tumor cell differential grade, 
visceral pleural invasion, and angiolymphatic 

Table 1.  Patient Demographics and Characteristics

UFT Non-UFT p value
Age (mean) 57 61 0.890
Gender (M/F) 11/15 54/50 0.380
Operation:
VATS/Open* 6/20 38/66 0.194
Operation method: Lobectomy 26 104
Lobectomy site:
Left upper lobe
Left lower lobe
Right upper lobe
Right middle lobe
Right lower lobe

6
8
2
3
7

9
27
19
9
39

Tumor diameter (mean) 3.09 cm 3.13 cm 0.480
Cell type 
Adenocarcinoma
Squamous cell
Clear cell

21
3
2

80
19
5

0.939

Angiolymphatic invasion (+/−) 19/7 76/28 1.00
Visceral pleural invasion (+/−) 9/17 47/57 0.330
Lymph node dissection number 23 19 0.067

*VATS: Video-assisted thoracoscopic surgery; Open: Open thoracotomy
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invasion. Tumor diameters exceeding 3 cm were 
associated with poor overall survival (p=0.018; 
Figure 2B). Other clinicopathological factors, 
including gender, age, the method of operation, 
pathological cell type, differential grade, angio-
lymphatic invasion, and visceral pleural inva-
sion, did not significantly alter the prognosis 
(Table 2). In multivariate analysis (Table 3), 
tumor diameter >3 cm (odds ratio=3.496; 95% 
confidence interval [CI], 1.49-8.202; p=0.004) 

and use of UFT (odds ratio=0.0180; 95% CI, 
0.049-0.660; p=0.010) were predictive of over-
all survival.

We further analyzed the surgical results of 
pIB patients who were treated with and without 
UFT. Fifty-five patients had tumor diameters 
≤3 cm and visceral pleural invasion. The over-
all survival of the UFT and Non-UFT groups 
in this subgroup was not significantly different 
(p=0.559). In addition, we analyzed the overall 
survival of 75 patients whose tumor diameter 
was greater than 3 cm. In all, 16 patients re-
ceived UFT for postoperative chemotherapy 
and the others did not. The 5-year survival of 
the UFT and Non-UFT groups in this subgroup 
was 78.4% and 55.4%, respectively. Overall 
survival was significantly different (p=0.041, 
Figure 3). The survival of patients with tumor 
diameters >3 cm who received UFT was not 
inferior to that of patients with tumor diameters 
≤3 cm (p=0.855, Figure 4A). On the other hand, 
the survival of patients with tumor diameters 
>3 cm who did not receive UFT was worse than 
that of patients with tumor diameters of ≤3 cm 

Fig. 2.  (A) Survival of Patients with Stage p1B NSCLC, Who Received or Did Not Receive UFT Therapy, p=0.046; (B) Survival of Patients with 
Stage p1B NSCLC, According to Tumor Diameter, p=0.018

Table 2.  Clinicopathological Risk Factors: Univariate Analysis

Risk factor p value
Gender 0.502
Operation (VATS/Open) * 0.364
Cell type 0.819
Tumor diameter > 3 cm 0.018
Differential grade 0.343
Angiolymphatic invasion 0.860
Visceral pleural invasion 0.254
Perineural invasion 0.06
UFT 0.046

*VATS: Video-assisted thoracoscopic surgery; 
Open: Open thoracotomy
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(p=0.010, Figure 4B) .

Discussion

In UFT therapy, tegafur and uracil are ad-
ministered at a fixed molar ratio of 1:4. In the 

body, tegafur is converted into 5-fluorouracil 
(5FU), the active antineoplastic metabolite. 
5-FU decreases the biosynthesis of pyrimidine 
nucleotides by inhibiting thymidylate synthase, 
which catalyzes the rate-limiting step in DNA 
synthesis. This results in the “thymineless 

Table 3.  Multivariate Analysis

Factors Sig Exp(B) Exp(B) 95.0% CI
Lower limit Upper limit

Age 0.704 0.993 0.956 1.031
Gender 0.520 0.753 0.318 1.786
Cell type 0.344
Adenocarcinoma 0.169 0.471 0.161 1.378
Non-adenocarcinoma 0.963 1.039 0.205 5.266
Diameter 0.004 3.496 1.490 8.202
Angiolymphatic invasion 0.444 1.424 0.576 3.517
Visceral pleural invasion 0.328 0.680 0.315 1.472
UFT 0.010 0.180 0.049 0.660
VATS/Open 0.061 0.302 0.086 1.059

Fig. 3.  Survival Curve of  Patients with Tumor Diameters of >3 cm with and without UFT 
(p=0.041) - above, use “Tumor Diameter >3 cm”, use “survivors” instead of “surviving”
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death” of rapidly growing cells [15]. The com-
bination of these 2 drugs results in a higher con-
centration of 5FU in the tumor cells than that 
obtained by the administration of tegafur alone, 
because uracil slows the breakdown of 5FU. 
UFT does not exert potent direct antitumor ef-
fects on advanced malignant tumors, as the re-
sponse rate in advanced and recurrent NSCLC 
is estimated to be only 7% [16]. However, in 
the postoperative setting, residual lesions that 
require control are micrometastases and not 
bulky tumors. Although the direct antitumor 
effects of UFT are relatively low, this therapy 
can be administered for a long time because of 
its mild toxicity, which results in the control of 
micrometastases, thereby improving survival 
[17]. This concept is supported by in vivo ex-
periments using murine metastasis models of 
breast cancer [18] and lung cancer [19-20] that 
demonstrated that UFT suppresses the develop-
ment of micrometastases.  

Keto H et al showed postoperative adjuvant 

Fig. 4.  (A) Survival Curve of Patients with Tumor Diameters >3 cm and Who Received UFT and Those With Tumor Diameters ≤3 cm (p=0.855); (B) 
Survival Curve of Patients with Tumor Diameters >3 cm and Who Did Not Receive UFT and Those with Tumor Diameters ≤3 cm (p=0.010)

UFT therapy increased the 5-year survival of 
patients with stage IB adenocarcinoma by 11% 
[8]. However, all patients were classified using 
the AJCC 6th TNM classification. Patients with 
AJCC 6th stage pIB disease could be further di-
vided into 3 subgroups according to the AJCC 
7th classification. The first group was T2aN0M0 
(pIB), including patients whose tumor diam-
eter was less than 3 cm, but who had visceral 
pleural invasion with a tumor diameter greater 
than 3 cm. The second group was T2bN0M0 
(pIIA). These patients had a tumor 5 to 7 cm in 
diameter. The third group was T3N0M0 (pIIB), 
and these patients had a tumor greater than 7 
cm in diameter. We wanted to clarify the actual 
survival benefit of UFT treatment based on the 
AJCC 7th TNM classification. Propensity score 
matching is being used increasingly to reduce 
the impact of treatment selection bias in the es-
timation of causal treatment effects in observa-
tional studies [21]. Therefore, we used propen-
sity score matching to estimate the treatment 
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effect of UFT on patients with AJCC 7th stage 
pIB disease.

In previous studies, the 5-year survival rate 
of patients with stage pIB disease was approxi-
mately 50-66% [22-23]. In our control group, 
the 5-year survival rate was 62.5%, similar to 
previous studies. Furthermore, we confirmed 
that UFT therapy confers a survival benefit to 
patients with AJCC 7th stage pIB disease (odds 
ratio=0.0180; 95% CI, 0.049-0.660; p=0.010). 
Although a tumor diameter exceeding 3 cm 
is associated with poor survival, patients with 
tumor diameters of this size who completed 2 
years of UFT treatment had similar overall sur-
vival to patients with smaller tumor diameters. 
We also analyzed patients with tumor diameters 
of >3 cm, and found that UFT treatment provid-
ed a significant survival benefit to this patient 
group, as well (p=0.041). However, we did not 
identify a significant survival benefit of UFT 
treatment for patients with tumor diameters of 
≤3 cm and visceral pleural invasion (p=0.559). 
The lack of a survival benefit may be due to the 
small number of patients, and thus, we may en-
roll additional patients in the future to confirm 
whether UFT treatment confers a survival ben-
efit to these patients. Due to the small number 
of patients with perineural invasion, we did not 
clarify its role on the overall survival of patients 
with stage pIB lung cancer, and larger studies 
are needed to address this issue. In future stud-
ies, combinations of clinical and molecular bio-
logical analyses may help to identify the patient 
populations that might benefit most from adju-
vant UFT chemotherapy.

Limitations of this study include its retro-
spective nature and the small number of cases. 
Patient compliance is usually a problem in tri-
als of adjuvant chemotherapy. In this study, the 
primary adverse reactions were anorexia and 

nausea; thus, some patients lost their motivation 
to continue treatment. However, with the help 
of the oncology case manager, we persuaded 
these patients to continue UFT therapy without 
interruption. 

Conclusion

In conclusion, UFT treatment was proven 
to prolong the overall survival of patients with 
newly diagnosed stage pIB NSCLC in our 
study. In addition, patients with a tumor diam-
eter >3 cm had poor overall survival, but were 
able to obtain a survival benefit after complet-
ing 2 years of UFT treatment.
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友復（UFT）對於 Stage IB 非小細胞肺癌病患術後的
生存益處評估

吳青峰　傅瑞英 *　王志偉 **　劉永恆　謝明儒
吳青陽　吳怡成　劉會平 ***

目的：對於 Stage IB 的病患使用友復膠囊作為術後追加的化學治療在台灣以及日本都被廣泛的討論及

使用，本篇論文所要討論的就是對於第七版的 AJCC 分期的 IB 病患，使用友復膠囊對於病患生存的益處

評估。

方法：我們回溯性的分析 220 位原本在第六版的 AJCC 分期裡 IB 的病患重新依據第七版的 AJCC 分

期條件及利用傾向分數（propensity score）1:4 作為分類的方式選出 130 位病患分成兩組：術後使用友復

膠囊的病患 26 位，沒有使用友復膠囊的病患 104 位，對於這整群的 IB 病患做預後危險因子分析：包括年 
紀、性別、手術方式、細胞種類、臟器肋膜的侵犯，以及血管淋巴管侵犯。

結果：根據本文的統計結果，腫瘤大小小於 3 公分跟接受友復（UFT）治療的非小胞肺癌 IB 病患

有較好的存活率。在多重變數分析中，腫瘤大於 3 公分為負向存活指標，（勝算比 odds ratio=3.496; 95% 
confidence interval, 1.49-8.20），有服用友復的 IB 病患則有較好的存活率（odds ratio=0.180; 95% confidence 
interval, 0.049-0.660），如果大於 3 公分的病患接受過友復膠囊治療，存活率也較無接受治療的病患好

（p=0.041）。
結論：總結而言，對於 IB 病患術後服用友復（UFT）的確能增加病患的生存率，且對於大於 3 公分

的 IB 病患也能增加術後的存活時間。( 胸腔醫學 2015; 30: 191-200)

關鍵詞：非小細胞肺癌，分期 IB，友復膠囊，化療
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Increased Risk of Active Tuberculosis in Diabetic 
Patients: A Nationwide Population-Based Study

Wen-Wei Shen, Hen-I Lin*, Wei-Chou Chen**

Background: Although several studies have shown a positive correlation between 
diabetes mellitus (DM) and active tuberculosis (TB), a majority of these studies were 
conducted with a case-control design or a limited number study subjects. Using a nationwide, 
population-based database in Taiwan, we conducted a study to examine the relationship 
between DM and TB.

Methods: We designed a population-based cohort study using the Taiwan National 
Health Insurance database. After excluding patients who had TB infections diagnosed in the 
most recent 3 years, we were able to include 47,353 patients with type 2 DM as the study 
group and 910,577 non-diabetic patients as the control group.

Results: The rate of TB infection during the 2005-2009 follow-up was significantly 
higher in patients with type 2 DM than in the control group (2.87% vs 0.72%, P<0.0001). The 
cumulative incidence increased with age among both the diabetic and non-diabetic patients. 
Risk ratio analysis revealed that diabetic patients had a higher risk than non-diabetic patients 
in all age groups, especially diabetic males aged <40 years. Overall, the crude hazard 
ratio (HR) was 4.019 and the fully adjusted HR (age, gender, hypertension, malignancy, 
dyslipidemia, chronic obstructive pulmonary disease, liver disease, stroke, nephropathy, 
pneumoconiosis, and autoimmune diseases) was significant at 1.597 (P<0.0001).

Conclusion: In this national population-based study, we found that DM itself would 
independently and significantly increase the risk of TB. (Thorac Med 2015; 30: 201-209) 

Key words: age, diabetes mellitus, risk, tuberculosis
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Introduction

Despite recent progress in global control 
efforts, tuberculosis (TB) is still a major public 
health issue. In 2009, there were an estimated 
9.4 million new cases of TB throughout the 

world [1]. Taiwan was no exception: there were 
14,625 new cases of TB (63.2 per 100,000 pop-
ulation) and 762 mortalities (3.3 per 100,000 
population) in 2008 [2]. To achieve better 
control of TB, early detection and treatment of 
patients with TB is essential to avoid further 
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dissemination of Mycobacterium tuberculo-
sis. Therefore, we should pay more attention 
to persons at risk of getting TB, such as those 
with human immunodeficiency virus infection, 
those receiving chemotherapy or using steroid, 
and those with diabetes mellitus (DM). Several 
studies demonstrated an association between 
DM and TB, and suggested that TB in diabetic 
patients would become a challenging public 
health issue [3-8]. In addition, the global preva-
lence of DM was estimated to have been 2.8% 
in 2000, and was expected to increase to 4.4% 
in 2030. Therefore, the number of patients with 
DM could increase to 366 million in 2030 [9]. 
It is possible that as the number of patients with 
DM increases, the merging of the epidemics of 
DM and TB could develop thereafter [10-12].

Although several studies showed a positive 
association between DM and TB, a majority of 
those studies were conducted as case-control 
investigations or had a small study population 
[13-22]. Other limitations were restricting the 
study cohort to male diabetic patients [19] and 
defining DM by self-report [19-20]. Further-
more, there were some confounders among the 
observational studies that affected the estima-
tion of the risk of TB in diabetic patients. In a 
recent meta-analysis of 13 observational stud-
ies including a total of 1,786,212 participants, 
the relative risk of TB among diabetic patients 
was estimated at 3.11, with a 95% CI of 2.27-
4.26 [23]. However, most studies selected for 
that meta-analysis were obtained from Western 
countries, and the TB incidence of the research 
region varied from 3 to 306 per 100,000 person-
years [23]. 

As in many countries, DM is a serious 
health issue in Taiwan, and the prevalence and 
incidence of TB remains high. Using Taiwan’s 
nationwide National Health Insurance (NHI) 

database, we conducted a population-based co-
hort study to estimate the hazard rates (HR) and 
relative risks of TB in a nationally representa-
tive diabetic cohort, according to sex and vari-
ous age stratifications.

Materials and Methods

Setting
The NHI in Taiwan offers comprehensive 

medical care coverage to all Taiwan residents. 
More than 96% of residents in Taiwan have 
been covered by this program since 1996. Tai-
wan’s Longitudinal Health Insurance Database 
2005 (LHID2005) contains the entire claims 
file for each of 1,000,000 beneficiaries who 
were sampled randomly from the National 
Health Insurance Research Database (NHIRD) 
in 2005, representing approximately 5% of all 
enrollees in Taiwan. There were no statistically 
significant differences in sex or age between 
the sample group and all control enrollees, or 
between the sample subgroup and all enrollees. 
We defined TB using ICD-9-CM (International 
Classification of Diseases, ninth revision, clini-
cal modification) codes (010-018).

Study population
After searching the LHID2005 for the 

source population for 2000-2004, we identi-
fied any hospitalized patients with DM as a 
discharge diagnosis (ICD-9-CM code 250) and 
used outpatient claims to identify any visit in-
volving DM (ICD-9-CM code 250 and A code 
A181). Patients were included in this study if 
they had at least 1 hospital admission with an 
ICD-9-CM code 250, or 3 or more outpatient 
visits with an ICD-9-CM code 250 or A code 
A181 within 365 days. The definition of DM 
was validated in a recent study that sampled 
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9000 patients [24]. In our cohort, 48,566 sub-
jects were identified as having type 2 diabetes. 
Those individuals who had TB infection diag-
nosed within the most recent 3 years were ex-
cluded, leaving a total of 47,353 subjects with 
type 2 diabetes comprising the study group.

Control group
Patients with HIV infection (n=77), organ 

transplant (n=29), type 2 DM (n=48566) and 
type 1 DM (n=256) were all excluded, leaving a 
total of 916,350 subjects. After excluding those 
individuals diagnosed with TB infection within 
the most recent 3 years, a total of 910,577 sub-
jects were included in the control group.

Statistical analysis
SAS statistical software, version 9.1 was 

used for statistical analysis, and a P<0.05 was 
defined as statistically significant. To identify 
the association between DM and TB, several 
possible risk factors including age, gender, hy-
pertension, malignancy, dyslipidemia, chronic 
obstructive pulmonary disease, liver disease, 
stroke, nephropathy, pneumoconiosis, and auto-
immune diseases were adjusted in the analysis.

Results

The rate of TB infection during the 2005-
2009 follow-up was significantly higher in 
patients with type 2 DM than in the control 
group (2.87% vs 0.72%, P<0.0001). However, 
the patients with type 2 DM were significantly 
older than the control subjects. Other clinical 
risk factors were also analyzed, and we noted 
that patients with underlying diseases, such as 
malignancy, pneumoconiosis, silicosis, stroke, 
hypertension, chronic obstructive pulmonary 
disease, nephropathy, liver diseases, autoim-

mune disease, ischemic heart disease, periph-
eral arterial disease, obesity, and dyslipidemia, 
were more likely to have TB than patients with-
out these diseases (P<0.0001) (Table 1).

The 4-year cumulative incidence markedly 
increased with age among both the diabetic 
and non-diabetic patients. Risk ratio analysis 
showed that diabetic patients had a higher risk 
than non-diabetic patients in each age group, 
and in both genders. The highest age-specific 
risk ratio was observed in diabetic males aged 
<40 years (Table 2).

The crude HR for the likelihood of devel-
oping TB infection among the 2 cohorts during 
the 4-year follow-up period was 4.019. Demo-
graphic-adjusted (age and gender-corrected) 
HR was 1.724. Fully adjusted HR (age, gen-
der, HTN, malignancy, dyslipidemia, chronic 
obstructive pulmonary disease, liver disease, 
stroke, nephropathy, pneumoconiosis, and au-
toimmune disorder) remained significant at 
1.597 (P<0.0001). The log-rank test indicated 
that diabetic patients had significantly lower 
4-year TB-free rates than control group patients 
(P<0.001) (Table 3). The results of Kaplan-
Meier survival analysis are presented in Figure 
1.

Discussion

In this population-based investigation of 
DM and the subsequent active TB risk, we 
found that the incidence of active TB in dia-
betic and non-diabetic patients increased with 
age, consistent with previous reports [12,25-26]. 
Our results also indicated that the incidence of 
TB in DM patients was significantly higher than 
that of age-matched and sex-matched control 
subjects, after adjustment of various confound-
ing factors. The highest age-specific risk ratio 
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was found in diabetic patients aged <40 years.
The overall risk of active TB in our diabetic 

population was still increased after adjustment 
of several confounding factors. Other large-
scale cohort and case control reports had con-
sistent results [13-20]. In South Korea, Kim et 
al found the risk ratio of TB in diabetic patients 
versus non-diabetic controls was 3.47 (95% CI 
2.98-4.03) in a 3-year study (adjusted for age) 
[27]. In the UK, Jick et al found that the ad-

justed odds ratio (adjusted for age, and sex) of 
TB was 3.8 for diabetic patients, compared with 
non-diabetic patients, using the General Prac-
tice Research Database involving over 2 million 
patients [16]. In a recent meta-analysis, Jeon 
et al reviewed 13 observational studies and 
reported that the relative risk of TB in diabetic 
patients was 3.11 (95% CI, 2.27-4.26) [27]. We 
had similar findings regarding the strong cor-
relation between DM and TB, but the adjusted 

Table 1.  Characteristics of the Study Subjects

Variable Control group
n=916350

Diabetic group
n=47353

P value

General characteristics
  Age (years) <0.0001
    <40 572,611 4058
    40-54 206,351 15,322
    55-69 84,972 18,538
    >70 46,643 9435
    Mean age (± standard deviation) 33.3 (19.8) 57.5 (13.2) <0.0001
  Gender 0.5273
    Male 449,605 23,452
    Female 460,972 23,901
Clinical risk factors
  Malignancy 13,131 1834 <0.0001
  Pneumoconiosis 890 212 <0.0001
  Silicosis 33 9 <0.0001
  Stroke 15,820 5273 <0.0001
  Hypertension 80,772 23,883 <0.0001
  Chronic obstructive pulmonary disease 64,549 7743 <0.0001
  Nephropathy 10,974 3657 <0.0001
  Liver disease 48,767 11,194 <0.0001
  Autoimmune disease 15,130 1460 <0.0001
  Ischemic heart disease 25,903 8518 <0.0001
  Peripheral arterial disease 7519 3223 <0.0001
  Obesity 1738 495 <0.0001
  Dyslipidemia 36,059 14,871 <0.0001
Tuberculosis 6575 1358 <0.0001
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odds ratio was only 1.75 (95% CI, 1.64-1.86), 
which was lower than that of previous findings 
[16,23,28]. There may be several reasons for 
the difference. First, in contrast to previous re-
ports involving mixed type 1 and 2 DM [13-20], 
we excluded patients with type 1 DM, so the 
confounding of a mixture with type 1 DM was 

minimal in the present work. Second, this study 
adjusted many clinical risk factors to minimize 
possible confounding, and therefore a pure as-
sociation between DM and TB could be demon-
strated. Third, the study subjects were enrolled 
from the NHI database, which is highly repre-
sentative, and therefore there was only a small 

Table 2.  Rates (per 100,000) and Risk Ratio of 4-year Cumulative Incidence of Tuberculosis (TB) from 2005 to 2009 in Diabetic and Non-
diabetic Patients According to Age and Sex

Variable Cumulative incidence by age
All age <40 40-54 55-69 >70

Diabetic patients
    No* of TB 1358 64 299 518 477
    No of diabetic patients 47,353 4058 15,322 18538 9435
    Rate in diabetic patients 28,67.8 1577.1 1951.4 2794.3 5055.6
Nondiabetic patients
    No of TB 6575 1772 1415 1313 2075
    No of nondiabetic patients 910,577 572,611 206,351 84972 46643
    Rate in nondiabetic patients 722.1 309.5 685.7 1545.2 4448.7
Risk ratio 4.0 5.1 2.8 1.8 1.1
Diabetic males
    No of TB 853 49 206 304 294
    No of diabetic males 23,452 2355 8421 8255 4421
    Rate in diabetic males 36,37.2 2080.7 2446.3 3682.6 6650.1
Nondiabetic males
    No of TB 3969 889 791 837 1452
    No of nondiabetic males 449,605 283,327 100,917 40991 24370
    Rate in nondiabetic males 882.8 313.8 783.8 2041.9 5958.1
Risk ratio 4.1 6.6 3.1 1.8 1.1
Diabetic females
    No of TB 505 15 93 214 183
    No of diabetic females 23,901 1703 6901 10283 5014
    Rate in diabetic females 2112.9 880.8 1347.6 2081.1 3649.8
Nondiabetic females
    No of TB 2606 883 624 476 623
    No of nondiabetic females 460,972 289,284 105,434 43981 22273
    Rate in nondiabetic females 565.3 305.2 591.8 1082.3 2797.1
Risk ratio 3.7 2.9 2.3 1.9 1.3

*No: number
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chance of recall and selection bias. In addition, 
the possibility of non-response and lost to fol-
low-up of cohort subjects was limited. Overall, 
our study, based on an extensive nationwide 
population-based database, can be regarded as 

more convincing.
In the present report, the incidence of TB 

was highest among elderly patients aged >70 
years in both groups. This is consistent with 
findings in previous reports [25-26], that the 

Fig. 1.  A plot of tuberculosis-free rate curves based on the Cox model analysis for patients 
with diabetes mellitus and a comparison cohort after adjustment for age, gender, hypertension, 
malignancy, dyslipidemia, chronic obstructive pulmonary diseases, liver disease, stroke, nephropathy, 
pneumoconiosis, and autoimmune diseases.

Table 3.  Mutually Adjusted Hazard Ratio (HR) for Tuberculosis (TB) Derived from Diabetic Patients from 2005 to 2009

Variables Developing TB
HR 95% CI p value

Unadjusted HR 4.019 3.79-4.26 <0.0001
Demographic-adjusted HR* 1.724 1.62-1.83 <0.0001
Fully adjusted HR+ 1.597 1.50-1.70 <0.0001

Abbreviations: HR, hazard ratio; CI, confidence interval
*Adjusted for age, and gender
+Adjusted for age, gender, hypertension, malignancy, dyslipidemia, chronic obstructive pulmonary diseases, liver disease, stroke, nephropathy, 
pneumoconiosis, and autoimmune diseases.
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incidence of TB is rising among the elderly. 
As the elderly population increases worldwide, 
greater awareness in disease recognition and 
prompt diagnosis and treatment of elderly pa-
tients are urgently needed.

We observed the highest risk ratio among 
the youngest subjects, aged <40 years (Table 
2), irrespective of sex, and the effect of age 
decreased with increasing age. In diabetic men 
aged >70 years, the risk of TB was almost the 
same as that of the control subjects. Although 
the effect of age can be confirmed only after 
adjustment of other possible risk factors, we 
found a trend in this study -- that the young 
diabetic group had the highest risk ratio of TB. 
Thus, our finding still indicates that we should 
pay more attention to preventing the develop-
ment of TB among younger diabetic patients, 
who are at a higher risk for TB than other age 
groups. However, further case-control studies 
are warranted to confirm such a relationship.

There are some limitations in this investiga-
tion. First, the duration and treatment regimens 
of diabetes and other socioeconomic character-
istics were not evaluated in the present work; 
these factors may have affected this analysis. 
Second, it was difficult to assess whether the 
strong correlation between DM and TB was due 
to frequent surveillance of TB among diabetic 
patients. Third, there may have been a mix of 
undiagnosed DM patients who have not visited 
a hospital in the control group.

In conclusion, this national population-
based study in Taiwan confirmed the significant 
effect of DM on active TB. 
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糖尿病患者有較高活動性結核病的風險－
以全國人口為對象之研究

沈文偉　林恆毅 *　陳衛洲 **

背景：雖然許多的研究都顯示出糖尿病和活動性結核病的正相關性，但是其中大多數的研究都是進

行於病例對照研究法或侷限於研究對象的數目。這次我們利用臺灣全國性的資料庫的優勢，針對糖尿病和

結核病的關係進行本次研究。

方法：我們使用臺灣國家健康保險資料庫設計此一以全國人口為基礎的世代追蹤研究。排除了最近

三年內才診斷感染結核病的人數，研究組共有 47,353 位是糖尿病患者，相對於 910,577 位非糖尿病患者作

為控制組。

結果：在西元 2005 至 2009 年間的追蹤內，患有第二型糖尿病的患者，得到結核病感染的機率是有

意義的高於控制組（2.87% vs 0.72%, P<0.0001）。不論是否有糖尿病，累計發生率都是隨著年紀增加。危

險比值（risk ratio）分析顯示在所有年齡組別中，糖尿病患者的風險都是比非糖尿病患者高，尤其是小於

四十歲的男性糖尿病患者。總結來說，粗估危險比（crude hazard ratio, HR）是 4.019，完全校正危險比 
（fully adjusted HR）（年齡、性別、高血壓、癌症、血脂異常、慢性阻塞性肺疾、肝臟疾病、中風、腎臟 
病、塵肺症及自體免疫疾病）仍然是有意義的 1.597（P<0.0001）。

結論：根據此次以全國人口為對象的研究，糖尿病本身就是增加結核病感染的風險，而且具有統計

上的意義。( 胸腔醫學 2015; 30: 201-209)
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Double Primary Lung Cancer with Contralateral 
Spontaneous Pneumothorax – A Case Report

Bo-Nian Huang, Wei-Li Huang*, Yi-Jen Chen, Ming-Shian Lin, Shih-Yu Lee

Patients with lung cancer may present with more than one primary lesion arising in the 
lung at the same time and then be classified as having synchronous multiple primary lung 
cancer (MPLC). We described an 80-year-old man who presented with a chronic cough and 
respiratory distress. A roentgenogram of the chest showed the presence of a tumor at the 
right upper lobe (RUL) and right lower lobe (RLL), accompanied by left pneumothorax. The 
findings on a computed tomography of the chest showed a tracheal tumor and tumors at 
the RUL and RLL. Histological examination was carried out, and revealed that the tracheal 
tumor and the RUL tumor were squamous cell carcinoma, while the RLL tumor was small cell 
carcinoma. (Thorac Med 2015; 30: 210-216) 

Key words: double primary, lung cancer, pneumothorax
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Introduction

Patients with lung cancer may present with 
more than one primary lesion arising indepen-
dently in the lung at the same time, and these 
patients are then classified as having synchro-
nous multiple primary lung cancer (MPLC). In 
these circumstances, an infectious process, the 
presence of a benign nodule and/or the occur-
rence of metastasis from an extrapulmonary site 
must then be excluded.

Spontaneous pneumothorax secondary to 
a tracheal tumor is an unusual occurrence. It 
is generally attributed to a rupture of the sub-
pleural blebs or emphysematous bullae [1]. 

This event can also complicate primary or sec-
ondary lung tumors and may occur in advanced 
carcinoma of the lung, due to extension of the 
disease to the pleura followed by rupture of the 
membrane. Spontaneous pneumothorax associ-
ated with primary pulmonary neoplasm or lung 
metastasis is very rare, and the estimated rate of 
joint occurrence is between 0.03% and 0.05% 
for primary lung cancer cases [2-3]. Reported 
here is the case of a patient with squamous cell 
carcinoma and small cell carcinoma of the lung 
who presented with the symptoms of spontane-
ous pneumothorax. A brief review of the litera-
ture is presented.
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Case Report

An 80-year-old man presented with a his-
tory of hypertension and an old cerebrovascular 
accident. He came to the outpatient department 
at Chia-Yi Christian Hospital on November 
12, 2013 because of a cough with blood-tinged 
sputum that had been present for weeks. He 
had been a heavy smoker previously and had 
quit for a number of years. Physical examina-
tion revealed mild rales and wheezing sounds 
in the bilateral lungs. Findings on a roentgeno-
gram of the chest, which had been taken at an 
outside hospital four days previously, revealed 
a lesion in the right lung (Figure 1). Computed 
tomography (CT) of the chest was arranged, 
and showed the presence of, first, a 1.9 cm soft 
tissue abnormality in the right tracheal wall, 
second, a spiculated soft tissue lesion in the 
right upper lobe (RUL) (1.9 cm) and, third, a 
spiculated soft tissue lesion in the right lower 
lobe (RLL) (2.3 cm) (Figure 2).

The patient returned one week later for the 
chest CT report and was found to be suffering 
from severe dyspnea, respiratory distress and 
stridor. He was then transferred to the emer-
gency room because of progressive respiratory 
distress. Physical examination revealed tachy-
cardia and tympanic percussion with decreased 
breathing sounds at the left lower chest. Routine 
investigations revealed Hb: 9.1%, blood urea: 
38.5 mg/dl, and creatinine: 1.8 mg/dl. Liver 
function and sugar, etc., were normal. Direct 
smear examination of the sputum was negative 
for acid-fast bacilli as well as the presence of 
malignant cells. Findings from a roentgenogram 
of the chest that was carried out at the emergen-
cy room indicated pneumothorax affecting the 
left lung (Figure 3). As a result of this finding, a 
tube thoracostomy was performed.

Fiberoptic bronchoscopy was carried out, 
and this revealed a huge mid-tracheal tumor 
that almost totally occluded the lumen (Figure 
4). Bronchoscopic removal of the tumor togeth-
er with bronchoscopic laser abrasion was per-
formed. Histological examination of the bron-
choscopic biopsy specimen indicated squamous 
cell carcinoma. Video-assisted thoracic surgery 
(VATS) wedge resection at the RUL and RLL 
was also performed. Histological examination 
of the VATS specimen showed squamous cell 
carcinoma affecting the RUL and small cell 
carcinoma affecting the RLL. The postoperative 
treatment strategy, which involved both che-
motherapy and radiotherapy, was based on the 
presence of small cell carcinoma of the RLL.

Discussion

Patients with lung cancer may present with 
more than one primary lesion arising in the 
lung at the same time, but the patient must ful-Fig. 1.  Chest X-ray shows a tumor at the right lower lobe.
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fill strict criteria to be classified as having syn-
chronous MPLC. Both lesions must have arisen 
independently in the lung and both must be ma-
lignant. The diagnosis of synchronous MPLC 
requires tissue from multiple lung tumors. Fur-
thermore, the presence of an infectious process, 
the occurrence of a benign nodule and/or meta-
static spread from an extrapulmonary site must 
be excluded. Histologically identical lesions 
within the same lobe are considered to be “sep-

arate tumor nodules”.
The staging of a patient presenting with 

synchronous MPLC is complex and needs to be 
meticulous if potentially curative resection is 
being contemplated. Both fluorodeoxyglucose 
positron emission tomography (FDG-PET) and 
magnetic resonance imaging (MRI) of the brain 
should be performed to evaluate the possibility 
of a presence of extra-thoracic metastatic events 
within the lungs.

(A)

(B)

(C)

Fig. 2.  Chest computed tomography reveals the following. A) a 1.9 cm soft tissue density in the right tracheal wall. B) a spiculated soft tissue 
lesion in the right upper lobe (1.9 cm). C) a spiculated soft tissue lesion in the right lower lobe (2.3 cm).
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After the imaging study and the operation 
(bronchoscopic removal and laser abrasion of 
the tracheal tumor together with VATS wedge 
resection in the RUL and RLL), the staging of 
this patient was classified as synchronous MPLC 
with tracheal squamous cell carcinoma, RUL 
squamous cell carcinoma, pT1bN0M0, stage 
IB, and RLL small cell carcinoma, pT2aN0M0, 
stage IB, limited stage.

Once the diagnosis of synchronous primary 
lung cancers has been established, the patient 
should be assessed for an individualized treat-
ment strategy. The benefit of using chemother-
apy and radiotherapy in patients with MPLC is 
still not definitive, since there are no random-
ized trials to use as guidelines. Cell morphol-
ogy and highest stage of the tumor appear to be 
the best predictors of prognosis in patients with 
synchronous MPLC, so a treatment strategy 
involving chemotherapy and radiotherapy that 

was based on RLL small cell carcinoma was in-
stituted for our patient.

Spontaneous pneumothorax is classified as 
primary or secondary pneumothorax. Primary 
spontaneous pneumothorax most commonly 
afflicts the young and healthy who do not have 
a known lung disease, and this usually occurs 
when the patient is at rest [6]. The secondary 
type is defined as a pneumothorax that occurs 
as a complication of underlying lung disease. 
The most commonly associated diseases are 
chronic obstructive pulmonary disease, cystic 
fibrosis, primary or metastatic lung malignancy 
and necrotizing pneumonia.

Both primary and metastatic lung malig-
nancies have been associated with secondary 
spontaneous pneumothorax. Heimlich and Ru-
bin [9] and Citron [10] reported several cases 
in which a primary bronchial carcinoma was 
associated with spontaneous pneumothorax. 

Fig. 4.  Fiberoptic bronchoscopy revealed a huge mid-tracheal tumor 
that has almost totally occluded the lumen.

Fig. 3.  Chest X-ray shows a left pneumothorax and the presence of 
lesions at the right upper lobe and the right lower lobe.
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Spontaneous pneumothorax secondary to bron-
chogenic carcinoma is an unusual occurrence 
[11-12]. Only 2% of all cases of spontaneous 
pneumothorax have been found to be coexistent 
with malignant lung diseases, more commonly 
primary lung cancer than metastatic disease [13]. 
Pulmonary malignancy should be suspected if 
an older individual with cancer develops spon-
taneous pneumothorax, especially if the latter is 
associated with a nonexpanding lung.

Dines et al [4], have proposed four patho-
genic processes for spontaneous pneumotho-
rax in patients with bronchogenic and other 
malignancies of the lung. The first mechanism 
involves direct pleural invasion by a neoplasm, 
and in this circumstance, the pneumothorax 
may be a result of tumor necrosis and/or rupture 
of the necrotic neoplastic tissue in the pleural 
cavity [2]. The second mechanism, which is 
considered to occur with sarcoma, is the pres-
ence of a bronchopleural fistula that is created 
by an actual rupture of necrotic tumor tissue 
into a bronchus and the pleural space [3]. The 
third mechanism is that of cancer with a related 
check valve mechanism; this is a condition in 
which a tumor of the lung may obstruct the 
bronchioles and lead to over-inflation of the af-
fected lung, followed by rupture of the lung [14]. 
The fourth proposed mechanism is not related 
directly to bronchogenic carcinoma. The popu-
lation of patients with bronchogenic carcinoma 
is largely composed of cigarette smokers, who 
often have chronic obstructive lung disease. In 
this state, the bullae may rupture following dis-
turbance of the lung architecture by the bron-
chial cancer [15].

Two of the above mechanisms fit the cir-
cumstances of the our patient and are likely re-
lated to his pneumothorax. First, chronic bron-
chitis or emphysema bullae may have been 

present in his lungs, and these bullae may have 
ruptured following the disturbance of the lung 
architecture by the bronchial cancer. Second, 
the presence of overinflated alveoli or bullae, 
which were caused by the check-valve mecha-
nism as a result of the huge mid-tracheal tumor 
obstruction, may have resulted in rupture.

Conclusion

Multiple primary lung cancer is a relatively 
uncommon entity. Once the diagnosis of syn-
chronous primary lung cancers has been estab-
lished, the patient should be assessed to create 
an individualized treatment strategy. The benefit 
of the use of chemotherapy and radiotherapy in 
patients with MPLC is still not definitive, since 
there are no randomized trials to use as guide-
lines. Cell morphology and the highest stage 
of the tumor appear to be the best predictors of 
prognosis in patients with synchronous MPLC.

Spontaneous pneumothorax may develop 
in the presence of a carcinoma of the lung as a 
result of rupture of a subpleural bleb in an area 
of obstructive emphysema, as well as invasion 
of the pleura by the malignancy. Spontaneous 
pneumothorax in association with lung cancer 
is rarely seen. Pulmonary malignancy should 
always be considered as a possible cause if an 
individual is of cancer age or is a heavy smoker, 
and then develops spontaneous pneumothorax, 
especially if the latter is associated with a non-
expanding lung.
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兩個同時發現的原發性肺癌合併對側自發性氣胸

黃柏年　黃維立 *　陳奕仁　林明憲　李世瑜

同時期發現兩個原發性肺癌並不常見。兩處的病灶必須是互相獨立且必須是惡性的。我們報告一位

八十歲男性因長期咳嗽及呼吸困難而住院；其影像學顯示腫瘤位於氣管，右上肺葉及右下肺葉並合併左側

氣胸。氣管內及右上肺葉腫瘤的病理切片為鱗狀上皮癌；右下肺葉腫瘤的病理切片為小細胞癌。氣胸發生

前的電腦斷層發現左側肺氣腫且無腫瘤侵犯。( 胸腔醫學 2015; 30: 210-216)
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Pneumonia and Bacteremia Due to Community-
Acquired Staphylococcus aureus in a Healthy Adult 

Carrying the Panton-Valentine Leukocidin Gene 
– A Case Report

Chia-Wei Kuo, Shu-Chen Kuo*, Jeng-Yuan Hsu, Pin-Kuei Fu**

Community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) differs 
from nosocomial MRSA in that the former often carries genes for virulence factors such as 
Panton-Valentine leukocidin (PVL), which produce toxins and cause infections in previously 
healthy individuals. Pneumonia caused by CA-MRSA that harbors the PVL toxin gene is 
often characterized by high fever, sepsis, respiratory failure, and high mortality. We report a 
young adult who suffered from CA-MRSA-associated pneumonia and bacteremia. The CA-
MRSA isolate was a staphylococcal cassette chromosome mec (SCCmec) type V strain and 
carried the PVL gene. The young man presented with high fever and multi-lobar pneumonia, 
and subsequently developed pneumatoceles. All symptoms and pneumonic consolidations 
resolved after completion of the treatment course. (Thorac Med 2015; 30: 217-223) 

Key words: community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA), Panton-
Valentine leukocidin (PVL), pneumonia, pneumatocele
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Introduction

Methicillin-resistant Staphylococcus aureus 
(MRSA) has been a major cause of nosocomial 
infections since the 1960s. However, the epi-
demiology of MRSA infection throughout the 
world has changed over the past 2 decades [1-
2]. Community-acquired MRSA (CA-MRSA) 
is different from nosocomial MRSA due to 
the former’s ability to infect children or young 

adults without risk factors for MRSA acquisi-
tion, including players of team sports, military 
personnel and inmates in correction facilities 
[3-7]. CA-MRSA can be more virulent than 
nosocomial MRSA strains, and part of its viru-
lence is due to the production of Panton-Val-
entine leukocidin (PVL), a harmful cytotoxin 
of CA-MRSA [1] that destroys bacterium-en-
gulfing immune cells and respiratory tissue [1]. 
PVL is associated with necrotizing pneumonia, 
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skin and soft tissue infection, sepsis, and a high 
mortality rate [6-8]. The present case is that of 
a young Taiwanese adolescent male who was 
diagnosed with CA-MRSA pneumonia and bac-
teremia. The CA-MRSA carried the genes of 
staphylococcal cassette chromosome mec (SC-
Cmec) type V and PVL toxin. Chest radiograph 
and CT scan disclosed pneumatoceles forma-
tion. After adequate treatment, the pneumonia 
resolved, and no lasting deleterious effect was 
noted in the lungs.

Case Report

A 17-year-old Taiwanese male, who was 
previously in apparently good health without 
any medical or surgical history and was with-
out a smoking or alcohol-drinking history, 
presented with symptoms of fever and cough 
with gray-colored sputum, which had been oc-
casionally blood-tinged since April 19, 2013. 
He reported experiencing an influenza-like ill-
ness and persistent high fever up to 39oC with 
cold sweating, right chest pain and shortness of 
breath since April 24, 2013. There was no skin 
eruptions, myalgia, arthralgia, or consciousness 
disturbance. Because of symptoms progression, 
he went to a local community hospital for help 
on April 24. Physical examination showed that 
his body temperature was 38.4oC, heart rate 
was 110 beats/minute, respiratory rate was 25 
breaths/minute, and blood pressure was 117/65 
mmHg; SpO2 was 93% in room air, no acces-
sory muscle was used, and chest auscultation 
showed bilateral rhonchi. Chest radiograph 
showed multiple patches diffusely infiltrat-
ing the bilateral lung fields. Laboratory data 
showed that WBC was 12440/ul, C-reactive 
protein (CRP) was 17.64 mg/dl, and the influ-
enza A and B rapid test was negative. He was 

Fig. 1A.  Chest radiograph on April 30, 2013 shows multilobar 
alveolar infiltrates and small cavities in the left upper lung field.

Fig. 1B.  Chest radiography on May 3, 2013 shows improving 
alveolar infiltrates; however, multiple cavitary lesions were observed 
in the patches.
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treated with piperacillin/tazobactam and amika-
cin (April 24 to 25), azithromycin (April 24 to 
26), imipenem/cilastatin and vancomycin (April 
25 to 30), and oseltamivir (April 25 to 29) for 
severe pneumonia. On April 28, 2013, sputum 
and blood cultures both yielded MRSA, which 
was sensitive to vancomycin, clindamycin, and 
sulfamethoxazole/trimethoprim. However, he 
still had progressive dyspnea and worsening 
of the consolidation on the follow-up chest ra-
diograph (Figure 1A). Therefore, he was trans-
ferred to our Intensive Care Unit (ICU) due to 
progressive hypoxemia on April 30, 2013.

On admission to the ICU, the patient 
was well oriented. His body temperature was 
37.6oC, pulse rate was 98 beats/minute, blood 

pressure was 97/53 mmHg, and respiratory rate 
was 26 breaths/minute. Chest auscultation 
showed rhonchi in the bilateral lower lung fields. 
Laboratory tests revealed a white blood cell 
count (WBC) of 20,800/µL with 91% neutro-
phils, and an elevated CRP level of 12.07 mg/dl 
(normal range <0.3 mg/dl). Arterial blood gas 
analysis using a non-invasive positive pressure 
ventilator (Bipap) revealed pH: 7.459, PaO2: 77 
mmHg, PaCO2: 35.8 mmHg, and HCO3

-: 24.8 
mmol/L. Chest radiograph showed multiple 
patches of consolidation in the right upper, right 
lower, and left upper lung field (Figure 1A). 
Titers of atypical pneumonia pathogens such 
as Mycoplasma, Legionella pneumophila and 
Chlamydia trachomatis were within normal 
range. Acid-fast staining of sputum was also 
negative. We sent the patient’s blood sample 
to the Institute of Infectious Diseases and Vac-
cinology of the National Health Research Insti-
tutes (NHRI) in Taiwan; the gene sequencing 
results identified the presence of the PVL gene, 
and typing of CA-MRSA identified the SC-
Cmec type V strain (Figure 2). Linezolid was 
prescribed for 1 day on April 30, 2013. After 
antibiotics review by an infectious diseases 
specialist, vancomycin and clindamycin were 
both prescribed beginning May 1, 2013. The 
patient’s clinical condition gradually improved 
and the follow-up sputum and blood culture 
were negative. However, a subsequent chest ra-
diograph on May 3, 2013 showed multiple cavi-
ties in the infiltrating patches (Figure 1B). A 
chest CT was arranged which revealed multiple 
pneumatoceles (Figure 3). He was discharged 
in stable condition on May 8, 2013 and contin-
ued to receive oral linezolid for 1 week after 
discharge. No other antibiotic was prescribed. 
Follow-up chest radiograph on May 20, 2013 
showed resolution of the pneumonic patches 

Fig. 2.  The polymerase chain reaction (PCR) result of the MRSA 
isolate was positive for the PVL gene (Lane 2). SCCmec type V was 
identified by multiplex PCR (Lane 3). Lane 1 was the molecular 
weight marker.
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and pneumatoceles (Figure 4).

Discussion

We reported the case of a young adult who 

suffered from pneumonia and bacteremia caused 
by a CA-MRSA strain that was confirmed to be 
SCCmec type V with a positive PVL gene. The 
patient had received vancomycin from April 25 
to April 30, 2013 for pneumonia. However, due 
to progression of symptoms, he was transferred 
to our ICU on April 30. After receiving a com-
bination of vancomycin and clindamycin, the 
patient gradually improved. The initial chest 
radiographs showed multilobar alveolar infil-
trates; CT showed multiple pneumatoceles, sug-
gesting necrotizing pneumonia. Symptoms and 
radiographic consolidations resolved after the 
patient had completed the treatment course. 

MRSA has been considered a healthcare-
associated pathogen since the 1960s, due to its 
close relationship with healthcare risk factors 
such as the presence of an invasive device at 
admission, history of MRSA infection or colo-
nization, history of surgery or hospitalization, 
dialysis, and residence in a long-term care fa-
cility for over 12 months before the infection. 
However, since the 1990s, MRSA has also been 
found to cause infection in patients without 
risk factors for nosocomial MRSA infection, 
and has been known as CA-MRSA [1,5]. These 
strains of MRSA are responsible for infections 
in previously healthy individuals, and may lead 
to skin and soft tissue infection, necrotizing 
pneumonia, and even severe sepsis with high 
mortality in young adults [6,8-9]. Due to its 
high respiratory failure and mortality rate, it is 
important to consider and diagnose CA-MRSA 
as early as possible so that patients can receive 
timely treatment [6].

The most common findings on chest ra-
diograph were multi-lobar infiltrations with/
without cavitation formation [1,8-9]. In our 
case, the chest radiograph and chest CT scan 
revealed several thin-walled cysts compatible 

Fig. 3.  Chest CT on May 6, 2013 shows multiple thin-walled, air-
filled cysts, suggesting pneumatoceles.

Fig. 4.  Chest radiography on May 20, 2013 shows resolution of the 
pneumonic patches.
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with pneumatoceles. Pneumatocele formation 
usually occurs in the presence of pathogens, in-
cluding Staphylococcus aureus, Streptococcus 
pneumoniae, Haemophilus influenzae, Esch-
erichia coli, Serratia marcescens, Klebsiella 
pneumoniae and Mycobacterium tuberculosis 
[10-14]. Staphylococcus aureus is the most 
common pathogenic cause of acute pneumonia 
leading to pneumatoceles [10-11,13,15-16]. In 
most circumstances, pneumatoceles are asymp-
tomatic, requiring only effective antibiotics to 
treat the underlying pneumonia [10-11]. The 
natural course of a pneumatocele is character-
ized by slow resolution. Adequate treatment 
requires close observation and follow-up in the 
early stage of the infection until resolution of 
the pneumatocele is achieved [10-11]. Invasive 
approaches should be reserved for patients who 
develop complications, such as tension pneu-
matocele, bronchopleural fistula, or an infected 
pneumatocele [10-11,15]. 

In our case, the CA-MRSA strain was char-
acterized by identification of genes for SCCmec 
type V and PVL. Most strains of CA-MRSA 
carry the SCCmec type IV and type V genes 
[6-9,17-23], whereas most nosocomial MRSA 
strains carry SCCmec types I, II, and III [6-
9,19,23]. PVL has been identified frequently 
in CA-MRSA, but rarely in nosocomial strains 
[8]. The production of PVL, a powerful cyto-
lytic toxin that destroys bacterium-engulfing 
innate immune cells, has been reported to be 
associated with severity of pneumonia in some 
studies [19]. Pneumonia caused by the CA-
MRSA strain, which harbors the PVL gene, is 
characterized by high fever, hemoptysis, sepsis, 
respiratory failure, and high mortality [6-8,21]. 
However, PVL may not be the only toxin con-
tributing to the clinical toxicity [7]. 

Vancomycin was previously recommended 

as the first choice of antibiotics for CA-MRSA 
pneumonia and bacteremia [1,6,19]. However, 
vancomycin has many limitations in the treat-
ment of MRSA infection, such as a narrow 
therapeutic index, nephrotoxic potential at high 
doses, a gradual increase of minimum inhibito-
ry concentrations (MICs), and slow bactericidal 
activity and clinical response [1,4,6,9,21]. In 
addition, vancomycin does not have the ability 
to stop the production of PVL [6]. Therefore, 
clindamycin, which exhibits good tissue pene-
tration in abscesses and in the lung parenchyma, 
should be combined with vancomycin to inhibit 
PVL toxin synthesis [8,21]. Linezolid has been 
reported to inhibit the production of PVL cyto-
toxin [6,21,24]. However, the optimal treatment 
for CA-MRSA pneumonia has not been estab-
lished. In this case, due to progression of symp-
toms after receiving several kinds of antibiotics, 
including vancomycin, in a previous hospital 
admission, he was transferred to our ICU. With 
maintenance of vancomycin, combined with 
clindamycin, the patient gradually recovered. 
This suggests that combining bactericidal and 
toxin-inhibiting agents is a better treatment 
strategy for pneumonia and bacteremia due to a 
CA-MRSA strain that carries the PVL toxin.

In conclusion, CA-MRSA pneumonia 
should be suspected in previously healthy indi-
viduals with a rapidly progressive course with 
severe pneumonia and sepsis. Pulmonary pneu-
matoceles may develop and require interven-
tions in case of complications. Aggressive treat-
ment with effective antibiotics can improve 
outcomes. 
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有 PVL 毒素之社區型 methicillin 抗藥性金黃色葡萄球菌在
健康成年人引起的肺炎與菌血症病例報告

郭家維　郭書辰 *　許正園　傅彬貴 **

社區型抗藥性金黃色葡萄球菌（CA-MRSA）感染所致的社區型肺炎與院內感染型肺炎最大的不同處

在於，前者多半感染於過去健康狀態良好的宿主，而且金黃色葡萄球菌上帶有 Panton-Valentine leukocidin
（PVL）的毒素。被帶有 PVL 毒素的抗藥性金黃色葡萄球菌感染的社區型肺炎，常見的表現為高燒、

敗血症及呼吸衰竭，因此有較高的死亡率。本病例報告在闡述一位台灣健康年輕男性得到抗藥性金黃

色葡萄球菌導致的社區型肺炎和菌血症，經檢查分析發現此 CA-MRSA 菌株為 staphylococcal cassette 
chromosome mec (Sccmec) type V 菌株並帶有 PVL 基因，且在影像學方面表現出多葉性肺炎而後進展成

pneumatoceles。在經過完整的抗生素包括 vancomycin 及 clindamycin 治療後，患者的症狀以及影像學上的

病灶便消失。( 胸腔醫學 2015; 30: 217-223)

關鍵詞：社區型抗藥性金黃色葡萄球菌，Panton-Valentine leukocidin (PVL)，肺炎，Pneumatocele
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Proper Diagnostic Differentiation of 
Atypical Adenomatous Hyperplasia and 

Pulmonary Adenocarcinoma

Kevin S. Lai*, Sey-En Lin**, Ming-Syong Zeng*, Kai-Ling Lee*,
Shih-Hsin Hsiao*, Chi-Li Chung*,***

Atypical adenomatous hyperplasia (AAH) is a precursor of lung adenocarcinoma. Pure 
AAH lesions often manifest as ground glass opacities on computed tomography (CT) scans, 
and are usually less than 5 mm in diameter. The histological diagnosis of AAH is often made 
with small biopsies, which raises doubts about the true nature of the whole lung lesion. 
We reported 4 patients presenting with a solitary pulmonary nodule greater than 5 mm in 
diameter and with an initial diagnosis of AAH based on CT-guided lung biopsies. Three of the 
patients who later received surgical resection or lung re-biopsy were ultimately diagnosed as 
having pulmonary adenocarcinoma. Further gene analyses revealed that all 3 patients with 
adenocarcinoma harbored epidermal growth factor receptor (EGFR) mutations. Differentiation 
between AAH and adenocarcinoma is clinically important, particularly with small biopsy 
specimens or when radiological images highlight the possibility of a more advanced disease 
status. (Thorac Med 2015; 30: 224-231) 

Key words: atypical adenomatous hyperplasia, pulmonary adenocarcinoma epidermal growth factor 
receptor
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Introduction

Atypical adenomatous hyperplasia (AAH) 
is defined as atypical bronchioloalveolar cuboi-
dal or columnar cells that proliferate along the 
alveolar walls [1-2], and is considered to be a 
precursor of adenocarcinoma. AAH typically 
appears as solitary or multifocal small ground 
glass opacities (GGOs) on computed tomogra-
phy (CT) scans and is usually less than 5 mm 

in diameter [3]. In an attempt to understand the 
multistep process of tumorigenesis of adeno-
carcinoma, various studies have described the 
frequencies of AAH in adenocarcinoma [4-5], 
while others have investigated the presence of 
epidermal growth factor receptor (EGFR) gene 
mutations in AAH [7-8].

We reviewed the results of consecutive pa-
tients that underwent CT-guided core biopsy for 
lung lesions between January 2006 and Decem-
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ber 2011 and found that 4 (1.2%) out of 321 
CT-guided lung biopsies revealed AAH. The 
lesion size ranged from 9 to 88 mm in diameter 
(Table 1). Three out of these 4 cases were even-
tually proved to be invasive adenocarcinoma. 
EGFR gene testing demonstrated that all 3 
patients with adenocarcinoma harbored EGFR 
mutations, including exon 19 in 1 patient and 
exon 21 in 2 others (Table 2).

Case Report

Case 1
A 37-year-old male smoker presented with 

intermittent dyspnea for 1 year, and productive 
cough for 1 month. The chest CT (Figure 1A) 
revealed a lobar consolidation with heteroge-
neous density in the right lower lobe (RLL). 
The CT-guided lung biopsy showed focal areas 
of atypical epithelial cell proliferation along 
the alveolar wall with fibrous thickening. The 
atypical cells revealed hyperchromatic nuclei 

without conspicuous coarse chromatin, nucleoli 
or increased mitoses, which was suggestive of 
AAH (Figure 1B). Subsequent surgical inter-
vention proved this to be lung adenocarcinoma 
(Figure 1C), pathological stage IIIB (pT4N2 
M0).

Case 2
A 72-year-old male smoker was admitted 

for spinal vertebral compression surgery in 
January 2011 and was referred for the inciden-
tal findings on his thoracic imaging. An irregu-
lar nodule measuring up to 18 mm in diameter 
(Figure 1D) was localized in the RLL on the 
chest CT, along with the presence of mediasti-
nal lymphadenopathy. CT-guided core biopsy 
of the RLL nodule provided the diagnosis of 
AAH (Figure 1E). The patient declined the sur-
gical intervention we suggested. Progressive 
enlargement of mediastinal lymphadenopathy 
was detected on a chest CT taken 8 months lat-
er, although with no increase in the size of the 

Table 1.  Clinical Characteristics of 4 Patients with Initial Diagnosis of AAH

Case Sex Age (Years) Smoking Location Lesion size on chest CT (mm)
1 M 37 yes RLL 88
2 M 72 yes RLL 18
3 F 71 no RUL 17
4 F 78 no RML 9

Abbreviations: AAH = atypical adenomatous hyperplasia; CT = computed tomography; M = male; F = female; RLL = right lower lobe, RUL = 
right upper lobe, RML = right middle lobe.

Table 2.  Pathological Results of 4 Patients with Initial Diagnosis of AAH Based on Small Biopsy Specimens 

Case Initial diagnosis Final diagnosis TNM Stage EGFR mutation
1 AAH Adenocarcinoma pT4N2M0 IIIB exon 21 (L858R)
2 AAH Adenocarcinoma cT1aN3M0 IIIB exon 19 deletion
3 AAH Adenocarcinoma pT4N1M1a IV exon 19 deletion
4 AAH * - - -

AAH: atypical adenomatous hyperplasia, EGFR: epidermal growth factor receptor 
*Patient hesitant to accept other interventions; however, no significant change in lesion size was noted on serial chest radiographs for 18 months. 
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Fig. 1.  Case 1: (A) Chest CT showed a lobar consolidation with heterogeneous densities in the right lower lobe. (B) CT-guided biopsy revealed 
atypical adenomatous hyperplasia (AAH) along the alveolar walls (H&E, 100X). (C) Excisional biopsy demonstrated primary pulmonary 
adenocarcinoma (H&E, 100X). Case 2: (D) Chest CT showed a part-solid ground glass nodule in the right lower lobe. (E) CT-guided biopsy 
revealed AAH (H&E, 100X) and (F) Re-biopsy of the nodule confirmed the diagnosis of a primary well-differentiated adenocarcinoma (H&E, 
100X).
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lung nodule. Re-biopsy of the nodule confirmed 
the diagnosis of a primary well-differentiated 
adenocarcinoma, acinar type (Figure 1F). The 
clinical staging was cT1aN3M0, stage IIIB.

Case 3
A 71-year-old non-smoking female under-

went a partial mastectomy with axillary lymph 
node dissection and radiotherapy for her right 
breast cancer in 2002. She was regularly fol-
lowed uneventfully until 2009, when an ill-
defined density was identified at the right up-
per lung (RUL) on the chest radiograph, and 
was later confirmed in the chest CT to be a 17 
mm nodule (Figure 2A). The CT-guided core 
biopsy of the lesion revealed AAH with rela-
tively uniform proliferation of low columnar 
epithelial cells lining the alveolar walls with no 
obvious cytological atypia (Figure 2B). The pa-
tient declined further interventions until 2011, 
when she agreed to re-biopsy of the enlarging 
lung nodule, which revealed neoplastic cells 
arranged in an irregular glandular pattern in-
filtrating the desmoplastic stroma (Figure 2C). 
The patient underwent a wedge resection of the 
RUL. Hers was a case of primary lung adeno-
carcinoma with pleural seeding, pT4N1M1a, 
stage IV.

Case 4 
A 78-year-old non-smoking female had a 

chest radiograph taken in September 2010 that 
revealed a right lung lesion. The chest CT iden-
tified a 9 mm lung nodule in the right middle 
lobe (Figure 2D). CT-guided biopsy of this le-
sion disclosed AAH (Figure 2E). The patient 
hesitated to accept further surgical intervention. 
She received serial chest radiographs for 18 
months, and no significant growth of the lesion 
was seen.

Discussion

We reported 4 patients with a solitary pul-
monary nodule greater than 5 mm in diameter 
that was initially diagnosed as AAH by small 
biopsies. Three of the 4 patients that underwent 
further interventions were ultimately proved to 
have lung adenocarcinoma with EGFR muta-
tions. It is widely accepted that AAH is a pre-
cancerous lesion that develops into lung adeno-
carcinoma. For example, a clinicopathological 
study by Nakahara et al. reported an AAH in-
cidence up to 23.2% in 508 surgically resected 
cases of lung cancer [4]. Moreover, Chapman 
et al., found AAH lesions in about 30% of lung 
adenocarcinoma patients [5]. AAH may exist as 
a single or multiple lesions; the latter is associ-
ated with a high frequency of lung adenocarci-
noma or with an increased risk of developing 
into metachronous lung cancer [4]. In line with 
the results of the previous study [4], AAH was 
found to exist concomitantly with primary ad-
enocarcinoma in our case 1. However, we can-
not determine that adenocarcinoma was initially 
present in cases 2 and 3, or whether these AAH 
lesions served as precursors and subsequently 
progressed to malignancy. Nevertheless, our 
cases highlight the postulated multistep pro-
gression of carcinogenesis through AAH to 
adenocarcinoma. Our series demonstrated the 
importance of careful interpretation of histolog-
ical diagnoses of AAH based on small biopsy 
samples, particularly when radiological findings 
depict lung lesion(s) greater than 5 mm and the 
presence of solid components within the GGOs 
on chest CT.

Given the known relationship between 
EGFR mutation and a subset of adenocarci-
noma, residual tumor specimens from surgery 
were submitted for EGFR mutational testing. 
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Fig. 2.  Case 3: (A) Chest CT showed a lung nodule with a spiculated margin in the right upper lobe. (B) CT-guided biopsy 
revealed atypical adenomatous hyperplasia (AAH) (H&E, 200X). (C) Re-biopsy of the lung nodule revealed primary pulmonary 
adenocarcinoma (H&E, 100X). Case 4: (D) The chest CT showed a round nodule in the right lower lobe (H&E, 100X). (E) CT-guided 
biopsy revealed AAH.

(A)

(B)

(C)

(D)

(E)
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All 3 cases of adenocarcinoma had EGFR gene 
mutations. Case 1 had an exon 21 point muta-
tion, and cases 2 and 3, an exon 19 deletion 
(Table 2). EGFR mutation was not initially 
assessed in the AAH lesions of our cases due 
to the small biopsy specimens. It would be in-
teresting to see if these genetic alterations were 
detectable in the AAH specimens, since they 
might possibly act as driver oncogenes.

Mclntire et al. examined gene dysregulation 
and found an increase in EGFR copy number 
in AAH, similar to that of bronchioloalveolar 
carcinoma (BAC) (now referred to as adenocar-
cinoma in situ), but less than that of adenocarci-
noma [6]. This evidence of EFGR amplification 
in AAH represents an early morphological dis-
tinction between normal epithelium and poten-
tial pre-invasive cells. In fact, EGFR mutations 
in AAH have been reported previously. Sakuma 
et al. detected EGFR mutations in up to 32% 
of 54 AAH cases [7], whereas Yoshida et al., 
reported only a 3% prevalence of EGFR muta-
tions in AAH [8]. The discrepancies might be 
due to the different detection methods used. In 
another study of primary lung cancer associated 
with AAH foci, Sartori and colleagues detected 
identical EGFR mutations among AAH foci 
and concomitant adenocarcinoma in 3 out of 4 
cases. These findings may support the key role 
of EGFR mutation in initiating carcinogenesis 
and that AAH is a precursor lesion of lung ad-
enocarcinoma [9].

Clinical management for AAH is yet to be 
determined [4]. Based on previous studies [6-
9] and our own observations, we proposed that 
EGFR mutation testing in biopsied AAH foci 
may have clinical implications. Although nega-
tive testing does not rule out the potential of 
malignancy in AAH, positive testing may indi-
cate (1) a high likelihood of progression to ade-

nocarcinoma; (2) that the biopsied lesion might 
be in the proximity of the malignancy and un-
likely a pure AAH lesion; and (3) that further 
surgical resection is mandatory for diagnosis of 
the whole lesion. 

Conclusion

These cases are a reminder to clinicians 
that tissue strips from small lung biopsies could 
represent either the true nature of the lesion 
or a focus peripheral to an undetected malig-
nancy, such as adenocarcinoma. We suggest pa-
tients with a diagnosis of AAH based on small 
samples need further interventions to reach a 
conclusive diagnosis. Our cases also support 
the possibility of an AAH-adenocarcinoma se-
quence in the development of lung cancer and 
that EGFR mutation testing may provide an al-
ternative perspective on the realm of a biopsied 
AAH lesion.
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異形腺瘤性增生與肺腺癌的迷思

黎書亮 *　林賜恩 **　曾明雄 *　李凱靈 *　蕭世欣 *　鍾啟禮 *,***

異形腺瘤性增生（atypical adenomatous hyperplasia，簡稱 AAH）為肺腺癌的癌前病變。真正的 AAH
在電腦斷層影像中多呈現小於 5 mm 的毛玻璃狀病灶。如使用小的肺切片檢體診斷出 AAH 時，需懷疑是

否能代表肺病灶的全部性質。我們提出 4 個病例，其肺結節皆大於 5 mm，經電腦斷層導引切片初步診

斷為 AAH，其中 3 個個案接受手術切除，最終診斷為具有表皮細胞生長因子接受器（epidermal growth 
factor receptor）基因突變的肺腺癌。在只有小切片檢體可供病理診斷或影像高度懷疑為肺惡性腫瘤時，仔

細鑑別 AAH 或肺腺癌是非常重要的。( 胸腔醫學 2015; 30: 224-231)

關鍵詞：異形腺瘤性增生，肺腺癌，表皮細胞生長因子接受器
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Chest Wall Extramedullary Plasmacytoma with 
Myelomatous Pleural Effusion

Kuo-Liang Huang*,**, Wen-Lin Su**,***, Shao-Ting Chou*, Chih-kung Lin****,
Wann-Cherng Perng**

Plasmacytoma primarily involves the bone marrow, but can also be present in many other 
organs. Pleural effusion in patients with multiple myeloma is not common, and has many 
etiologies, including congestive heart failure, nephrotic syndrome, infection, chronic renal 
failure, pulmonary embolism, and even secondary malignancy. Myelomatous pleural effusions 
in patients with extramedullary plasmacytoma are extremely rare. We presented a case of 
extramedullary plasmacytoma of the chest wall presenting with myelomatous pleural effusion. 
The myelomatous pleural effusion was diagnosed by cytology of the pleural effusion and 
pleural biopsy. (Thorac Med 2015; 30: 232-238) 
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Introduction

Plasmacytoma presents as the over-prolif-
eration of a single clone of plasma cells, pro-
ducing a monoclonal immunoglobulin. These 
abnormal plasma cells are usually present in the 
bone marrow and often lead to skeletal destruc-
tion with osteolytic lesion, osteopenia, and even 
pathologic fracture. Approximately 7% of pa-
tients with multiple myeloma present with ex-
tramedullary plasmacytoma [1], and another 6% 
of patients will develop extramedullary plas- 

macytoma later in the course of multiple my-
eloma [2]. Approximately 80% of patients with 
extramedullary plasmacytoma have upper respi-
ratory tract involvement, producing epistaxis, 
nasal discharge, or nasal obstruction [3-4]. 
Other sites, including the gastrointestinal tract 
[5], liver [6], lymph nodes [7], testes [8], skin, 
and central nervous system, are less commonly 
involved [9]. Primary plasmacytoma of the lung 
often presents as a pulmonary nodule or hilar 
mass with or without hemoptysis [10]. Pleural 
effusion of any etiology may present in 6% of 
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patients with myeloma during the course of the 
disease [11]. However, myelomatous pleural ef-
fusion (MPE) is rarely reported. Here, we pres-
ent a rare case of extramedullary plasmacytoma 
of the chest wall with pleural involvement, and 
massive MPE. We used the immunohistochemi-
cal stain method to reach a definite diagnosis of 
MPE.

Case Report

A 61-year-old male had a history of hyper-
tension with regular medical control for more 
than 20 years, but otherwise, there was nothing 
of particular note in his personal or family his-
tory. He was sent to our hospital due to progres-
sive shortness of breath for 2 weeks. When he 
arrived, his vital signs were blood pressure: 
143/81 mmHg, heart rate: 120/min, respiratory 
rate: 25/min, body temperature: 36.6oC, and 
oxygen saturation: 90%. Physical examination 
showed decreased breathing sounds with dull-
ness on percussion at the right basal part of the 
lung. Chest X-ray (CXR) showed massive pleu-
ral effusion at the right chest (Figure 1). There 
was no punched out lesion of bone in the series 
images, including skull films. Due to acute 
hypoxemic respiratory failure, the patient re-
ceived immediate bi-level positive airway pres-
sure (BiPAP) ventilator support. A complete 
blood count (CBC) revealed a white blood cell 
(WBC) count of 11780/uL (69.3% neutrophils, 
18.8% lymphocytes, 7.3% monocytes, 4.2% 
eosinophils and 0.4% basophils), hemoglobin 
of 6.4 g/dL, and a platelet count of 2.7×105/uL. 
Blood biochemistry tests showed blood urea ni-
trogen (BUN) of 158 mg/dL, creatinine 8.8 mg/
dL, sodium 134 mmol/L, potassium 6.1 mmol/
L, aspartate aminotransferase (AST) 42U/L, 
alanine aminotransferase (ALT) 20U/L, lactate 

dehydrogenase (LDH) 1483 U/L, albumin 3 g/
dL, total protein 5 g/dL, glucose 170 mg/dL, 
ß2 microglobulin 11.86×5 mg/L (1~2.4), C-
reactive protein (CRP) 2.6 mg/dL, serum total 
calcium 9.1 mg/dL, uric acid 22.1 mg/dL, thy-
roid stimulating hormone (TSH) 0.55 uIU/ml, 
carbohydrate antigen 19-9 (CA19-9) 150 U/ml, 
carcinoembryonic antigen (CEA) 2.7 ng/ml, and 
squamous cell carcinoma antigen (SCC) of 1.7 
ng/ml. Serum protein electrophoresis showed 
IgG 596 mg/dL (751~1560), IgM 43 mg/dL 
(46~304), IgA 62 mg/dL (82~453), IgD 48 
IU/ml (0~90), IgE 29.2 IU/ml (0~165), kappa 
1100 mg/dL (629~1350), and lambda 206 mg/
dL (313~723). Electrophoresis of urine showed 
kappa of 743 mg/dL (0~1.85) and lambda of 9.32 
mg/dL (0~5). 

Acute kidney injury with hyperkalemia, 
a uremic state and oliguria developed, so the 
patient underwent hemodialysis. The follow-
ing CXR showed persistent massive pleural 
effusion at the right part of the lung. Chest CT 
(Figure 2) showed pleural wall thickening at the 

Fig. 1.  A standing chest radiograph showing massive pleural 
effusion at the right side.
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right lower hemithorax, favoring a focal mass 
with encasement of the right 6-7th ribs, but with 
no significant lymphadenopathy in the medi-
astinum, both hilar regions and axillary fossas. 
There was no evidence of pulmonary embolism. 
Echocardiography showed left ventricle dila-
tion, and the ejection fraction of the left ventri-
cle was estimated to be 76%. A thoracocentesis 
was performed and about 1 L of pleural fluid 
was drained from the right side. The analysis of 
pleural effusion showed glucose of 89 mg/dL, 
total protein of 3.8 g/dL and LDH of 1435 U/L, 
so exudative pleural effusion was indicated. The 
pleural effusion contained WBC: 14700 (100% 
of mononuclear cells), and the Rivalta test was 
positive. No acid-resistant bacilli, bacteria, or 
fungus were detected in the pleural fluid. The 
cytological examination revealed many abnor-
mal eccentric and hyperchromatic cells, so ma-
lignant pleural effusion was diagnosed. Since 
the immunocytochemistry stain of these cells 
showed positive for CD138, a plasma or me-
sothelial origin had to be considered. With the 

confirmation of malignant pleural effusion, a 
pleural biopsy was done. The pathology showed 
a picture of discohesive, medium- to large-sized 
tumor cells infiltrating the muscle and fibrous 
tissue, with hyperchromatic nuclei and a focal 
plasmacytoid pattern (Figure 3). The histo-
pathological findings and immunohistochemical 
stain results were compatible with plasmacy-
toma. After explaining the findings of plasma-
cytoma with malignant pleural effusion to the 
family, both the patient and family refused bone 
marrow aspiration and biopsy to confirm mul-
tiple myeloma. The patient later expired due to 
acute renal failure, progressive pneumonia with 
hypoxic respiratory failure, and septic shock. 

Discussion

Plasmacytoma is a bone marrow disease, but 
it can present with variable clinical symptoms 
and signs, and can also involve different extra-
medullary sites. Pleural effusion can be a clini-
cal presentation of patients with myeloma. Ac-

Fig. 2.  Computed tomography of the chest showing pleural wall thickening at the right lower hemithorax and a focal mass with encasement 
of the right 6-7th ribs. No lymphadenopathy in the mediastinum, bilateral hilar region, and axillary fossas was found.
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cording to a previous review, pleural effusion 
caused by any etiology would be present in 6% 
of patients with myeloma during the course of 
the disease [11]. However, MPE has rarely been 
reported. Pleural effusion in patients with my-
eloma is often caused by heart failure, chronic 
renal failure, infection, nephrotic syndrome, and 
even pulmonary embolism [12]. Some reports 
also showed secondary neoplasms were present 
in patients with myeloma; these patients also 
had malignant pleural effusion [13]. There-
fore, pleural effusion in patients with myeloma 
requires a series of examinations, and MPE 
should be considered.

MPE is rare and occurs in less than 1% of 
patients with myeloma [14]; it was found mostly 
in patients with IgG myeloma, which is the 
most common type of myeloma [15]. Two re-
views indicated that MPE has equal gender 
distribution, was hemorrhagic, more commonly 
involved the left site, and had a poor prognosis 
[15-16]. The pathogenesis of MPE is not well 
understood, but several possible mechanisms 
have been proposed. These include: 1. direct 
extension to the pleura, 2. tumor deposits on the 
pleura, and 3. lymphatic obstruction [11]. The 
diagnostic criteria of MPE include: 1. detec-
tion of atypical plasma cells in the pleural fluid; 

Fig. 3.  (A) Discohesive medium-to-large size tumor cells infiltrating the muscle and fibrous tissue with hyperchromatic nuclei and a focal 
plasmacytoid pattern. (B) CD 138 stain showed positive; (C) lambda stain showed negative; (D) kappa stain showed monoclonality.

(A)

(B)

(C)

(D)
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2. demonstration of a monoclonal protein on 
pleural fluid electrophoresis; and 3. histological 
confirmation using pleural biopsy specimens 
or autopsy [17]. Our patient did not undergo 
electrophoresis of the pleural effusion, but the 
results of his other examinations met criteria 1 
and 3, so MPE was diagnosed. 

Even though diagnostic criteria have been 
proposed, the diagnosis of MPE is still a chal-
lenge. Malignant plasma cells have a variable 
morphology and a low number in pleural effu-
sion, so a definite diagnosis may be missed. In 
addition, during sample processing, degenera-
tion and change in morphology both lead to 
difficulties in recognition. Pleural biopsy may 
be helpful, but is not always diagnostic. Flow 
cytometry could be used to supplement the di-
agnosis, but it might not be diagnostic due to 
poor specimen quality. Abnormal cytogenetic 
karyotype in the pleural effusion can present 
unequivocal evidence to support the diagnosis, 
but this is a low diagnostic rate. In our reported 
case, the diagnosis relied mostly on abnormal 
plasma cells and monoclonal protein present 
in the pleural effusion. We used immunohisto-
chemical staining, which offered a good method 
to reach a definite diagnosis of MPE.

MPE is a poor prognostic factor despite ag-
gressive treatment. Some literature has shown 
that the median survival time of these patients 
is about 4 months. Many treatments have been 
proposed, including a combination of systemic 
chemotherapy and intra-pleural injection of 
adriamycin or interferon. However, the majority 
of these patients have had a transient response 
and recurrence. Further research into the devel-
opment and use of novel therapies and agents is 
needed.

The pleural effusion in patients with mul-
tiple myeloma can be induced by a variety of 

factors, some of which are treatable. A series of 
examinations of the pleural effusion in patients 
with multiple myeloma is important, especially 
diagnostic thoracentesis with a careful cytologi-
cal examination and protein electrophoresis. 
Other studies, including pleural biopsy, flow cy-
tometry, and cytogenetics, could be considered 
if available. 
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胸壁漿細胞瘤合併大量的骨髓瘤性肋膜積液

黃國良 *,**　蘇文麟 **,***　周紹庭 *　林志恭 ****　彭萬誠 **

漿細胞瘤主要侵犯骨髓，也可以影響許多其他器官。在多發性骨髓瘤患者中發生肋膜積液並不常見；

肋膜積液有許多病因，包括充血性心臟衰竭，腎病症候群，感染，慢性腎衰竭，肺栓塞，甚至是續發性惡

性腫瘤所造成。在多發性骨髓瘤患者發生骨髓瘤性肋膜積液是極其罕見的。我們提出胸壁的漿細胞瘤合併

有骨髓瘤性肋膜積液的罕見病例，骨髓瘤性肋膜積液是經由肋膜積液細胞學檢查和肋膜切片檢查診斷，並

且做文獻回顧。( 胸腔醫學 2015; 30: 232-238)
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Post-Traumatic Left Main Bronchus Stenosis: 
Case Report

Kai-Wei Chang, Yi-Ting Yen, Yau-Lin Tseng, Wu-Wei Lai

Tracheobronchial injury following blunt chest trauma is a rare but potentially lethal injury. 
Often the diagnosis and treatment are delayed, resulting in attempted surgical repair months 
or even years after the injury. We described the case of a patient with post-traumatic left main 
bronchus stenosis. Before the diagnosis, the patient, with left lung white-out, was subjected to 
a tube thoracostomy, resulting in splenic penetration. Thus, the importance of a “safe triangle” 
and ultrasound guidance are emphasized for chest drainage. The late injury presenting as a 
stenosis was successfully managed by sleeve resection and reconstruction of the left main 
bronchus. (Thorac Med 2015; 30: 239-246) 

Key words: tracheobronchial injury, tube thoracostomy, splenic penetration
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Introduction

Post-traumatic tracheobronchial injuries 
are an uncommon but life-threatening occur-
rence [1-2]. The infrequency and occult clinical 
nature of such injuries often result in a delay 
in diagnosis [3]. The diagnosis is often made 
late, when pulmonary collapse and sepsis occur. 
Prompt excision of the stenosis and surgical re-
pair is of utmost importance. A functional return 
appears to be roughly inversely proportional to 
the length of time that the lung was compro-
mised [4-5]. Here, we offer the case of a patient 
with pigtail malposition with penetration into 
the abdomen due to unrecognized lung collapse 
on chest plain film after left main bronchus in-
jury.

Case Report

A 29-year-old previously healthy female 
was involved in a debris flow in Miaoli. One 
of her company died at the scene, and she sus-
tained vigorous blunt trauma to the anterior 
chest wall by a huge stone. She was sent to the 
hospital there and underwent endotracheal tube 
intubation for poor oxygenation. Bilateral tube 
thoracostomy for bilateral pneumothorax was 
also performed. Thereafter, she gradually recov-
ered and was extubated. Both chest tubes were 
removed, as well. However, she felt persistent 
mild dyspnea with stridor, and was therefore 
transferred to another hospital in Tainan on post- 
trauma day (PTD) 19.

The initial chest radiograph on PTD 19 
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(Figure 1) revealed bilateral clear lung fields, 
and the position of the heart and the diaphragm 
were both adequate. Chest computed tomogra-
phy (CT) on PTD 23 (Figure 2) showed bilat-
eral 1st to 6th rib fracture with bilateral resolving 
subcutaneous emphysema, and no lung contu-
sion, consolidation, pneumothorax, pleural 
effusion or mediastinal emphysema was seen. 
There was also mucous plug-like material in the 
left main bronchus without distal atelectasis. In 
the early morning of PTD 32, she had breath-
ing difficulty with saturation decreased below 
90% after waking up, but no hypotension or 
tachycardia was noted. Chest plain film (Figure 
3) showed total white-out in the left lung. Un-
der the suspicion of a large amount of pleural 
effusion or delayed hemothorax, a pigtail was 
inserted at the left 8th intercostal space, but only 
a small amount of fresh blood was drained out. 
She was then transferred to our hospital imme-
diately.

At the ER, her vital signs were stable with-
out obvious tachycardia or desaturation under 
nasal cannula use. Chest CT (Figure 4,5) was 
performed, and revealed 1., a soft tissue plug, 
about 2 cm in length, in the midway of the left 
main bronchus with left lung total collapse, and 
2., the pigtail catheter had penetrated through 
the spleen. Fearing internal bleeding, she was 
admitted to the intensive care unit with the pig-
tail in place. Bronchoscopy showed the fibrotic 
stricture that caused nearly total obstruction of 
the left main bronchus at 1cm below the carina.

Under the impression of post-traumatic left 
main bronchus stenosis, we first tried bronchial 
stent placement on PTD 37, but even the guide-
wire could not pass through the narrowed lu-
men (Figure 6). On PTD 40, a scheduled left 
posterolateral thoracotomy with sleeve resec-
tion and reconstruction of the left main bron-
chus (Figure 7) was performed smoothly, and 
we also removed the pigtail in the operating 
room under close monitoring. Follow-up bron-
choscopy on PTD 47 and 54 (Figure 8) showed 
a patent left main bronchus.

Fig. 1.  Initial chest radiograph on PTD 19 revealed an unremarkable 
lung lesion.

Fig. 2.  Chest CT on PTD 23 showed bilateral 1st to 6th rib fracture 
with bilateral resolving subcutaneous emphysema (white arrow); 
there was also mucous plug-like material in the left main bronchus 
(black arrow) without distal atelectasis.
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(A) (B)

Fig. 3.  A. Chest x-ray taken in the morning on PTD 32 due to breathing difficulty with desaturation. B. Chest x-ray taken after pigtail 
insertion on the same day.

Fig. 4.  Serial axial contrast CT scan images on PTD 32 revealed a plug (arrow) about 2 cm in length in the midway — at the middle 
of the left main bronchus with left lung obstructive pneumonitis and total collapse.
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Discussion

Tracheobronchial injuries caused by blunt 
trauma may be unrecognized, and the lumen 
of the trachea or bronchus could be reduced to 
only a tiny opening by the time the diagnosis 
is made [6]. In this case, left main bronchus 
rupture was not detected initially. Thus, the 
complete white-out of the left lung noted about 
1 month after the trauma was a challenge for 
differential diagnosis. 

Delayed hemothorax is rarely seen (7/167, 
4.2%), and was associated with a lower Injury 
Severity Score, shorter hospital length of stay, 
and no mortality compared to acute hemothorax 
in 1 study [7]. In another study [8], 36 cases of 

(A) (B)

Fig. 5.  A. CT scan coronal view revealed the elevated hemidiaphragm (white arrow) due to collapsed lung and the spleen penetrated 
by the pigtail (black arrow). B. Overt left main bronchus obstruction on CT image reconstruction.

Fig. 6.  Bronchoscopy showed left main bronchus stenosis on PTD 
37.



243Post-Traumatic Left Main Bronchus Stenosis

胸腔醫學：民國 104 年 30 卷 4 期�

Fig. 8.  A. Follow-up bronchoscopy on PTD 54. B. Chest x-way at final clinic visit on PTD 65 showed the left lung was expanded 
fully.

Fig. 7.  A. Intra-operative bronchoscopy right after sleeve resection and reconstruction of the left main bronchus on PTD 40. B. Initial 
postoperative chest plain film.
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hemothorax in 308 patients suffering from blunt 
thoracic injury at a Level I trauma center were 
also retrospectively reviewed for a 3-year peri-
od. Of the 36 patients, 24 developed immediate 
hemothorax and 12 met the criteria for delayed 
hemothorax. These 12 patients had had more 
than one normal chest radiographs before he-
mothorax was diagnosed. The delay in presen-
tation of the 12 patients ranged from 18 hours 
to 6 days, with a mean delay of 3.06 days.

In the chest x-ray taken on PTD 32, when 
the patient had breathing difficulty and desatu-
ration, showed total white-out in the left lung. 
At that time, massive hemothorax was sus-
pected and led to misplacing the pigtail in the 
abdomen. We knew that massive hemothorax 
can be immediately life-threatening due to 3 
mechanisms: accumulation of blood in the tho-
rax resulting in a compression of the heart and 
great vessels; a severe loss of blood resulting in 
acute hypovolemia; and hypoxia from the col-
lapsed lung [9]. Distention of neck veins and 
tracheal deviation toward the contralateral side 
could also be seen on the chest radiograph. For 
the above reasons, left lung total collapse was 
more likely than massive hemothorax in our 
patient, if the trauma history, interval from the 
trauma event, vital signs, physical examination 
findings, and the position of the mediastinum 
on chest x-ray film were taken into consider-
ation [10]. 

Malposition of chest drainage would not 
happen if the diagnosis was correct or tube thor-
acostomy was never performed below the 6th in-
tercostal space without echo-guided or clear im-
age evidence [11-13]. The British Thoracic So-
ciety Standards of Care Committee announced 
the guidelines for the insertion of a chest drain 
in 2003, and mentioned that the insertion should 
be done within the “safe triangle”, bordered by 

the anterior border of the latissimus dorsi mus-
cle, the lateral border of the pectoralis major 
muscle, a line superior to the horizontal level 
of the nipple, and an apex below the axilla [14]. 
Fluoroscopy, ultrasonography, and CT scan-
ning can all be used as adjunctive guides to the 
site of tube placement. Last but not least, air or 
fluid should be aspirated before insertion. It is 
recommended that ultrasound be used if initial 
blind aspiration fails.

We attempted laser treatment and temporary 
stent placement in the beginning. Open surgical 
resection and reconstruction are unquestionably 
the best treatment for benign and malignant air-
way obstruction if the patient can tolerate it [6], 
but the results of using endoscopic techniques 
in the management of benign tracheobronchial 
stenosis are also good [15-16]. These proce-
dures, including balloon dilatation, Nd: YAG 
laser, cryotherapy, mechanical dilatation with a 
rigid bronchoscope, and stent placement, usu-
ally offer immediate symptom relief and remain 
reliable in the longer term after discharge from 
the hospital [17-18].

The key to surgical success is undoubtedly 
careful preoperative treatment of infection and 
inflammation, as well as meticulous muco-mu-
cosal approximation of healthy margins at the 
anastomosis [19-20]. The same concepts were 
also emphasized by Grillo [21]. Clean and sharp 
lines of bronchial transection are important, 
meaning that jagged and devascularized edges 
must be avoided. Absorbable sutures should 
be used to avoid development of suture line gra-
nulomas. A pedicled flap of pleura or pericar-
dial fat is then passed around the anastomosis 
as a buttress and to separate the suture line from 
nearby vascular structures. Finally, repeated 
flexible bronchoscopic aspiration may be neces-
sary postoperatively to prevent early atelectasis.
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In summary, bronchial stenosis should be 
considered when lung collapse is noted in the 
chest plain film after chest blunt trauma, espe-
cially in those with a history of dyspnea and 
stridor. Chest drain insertion should be in the 
“safe triangle” or under the guidance of ultra-
sound. Prompt excision of stenosis and meticu-
lous surgical repair can achieve satisfactory 
results.
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創傷後左主支氣管狹窄－病例報告

張凱惟　顏亦廷　曾堯麟　賴吾為

胸部鈍傷後引起的氣管支氣管損傷是一種罕見但潛在的致命傷害。診斷和治療時常被延遲，而導致

在受傷後幾個月或甚至幾年後才進行修復手術。我們描述一個創傷後左主支氣管狹窄的病例。然而在確定

診斷之前，患者因左肺整片變白而接受胸管置入術，進而導致脾臟穿刺傷。藉此再次強調「安全三角區 
域」和超音波導引在胸腔引流中的重要性。而此病人在創傷晚期以支氣管狹窄呈現，則成功地藉由左主支

氣管袖狀切除及重建來處理。( 胸腔醫學 2015; 30: 239-246)

關鍵詞：氣管支氣管損傷，胸管置入術，脾臟穿刺傷
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Ventriculoperitoneal Shunt Catheter Dislocation 
Causing Massive Right-Side Pleural Effusion: 

A Case Report

Yen-Fu Chen, Chih-Wei Chen, Jiunn-Min Shieh, Shian-Chin Ko

Ventriculoperitoneal (VP) shunting is a common method used to treat hydrocephalus; 
however, it can cause a variety of complications, such as infection, dysfunction, malposition 
and over-drainage. Pleural effusion is an uncommon complication of VP shunting and is 
usually associated with diaphragm defects. Refractory massive pleural effusion can cause 
respiratory failure. Surgical intervention is usually needed to correct the VP shunt-related 
pleural effusion. Here, we describe the case of a 51-year-old man who presented with 
respiratory failure due to persistent massive right-sided pleural effusion, caused by dislocation 
of the distal tip of the VP shunt catheter. After surgical revision of the VP shunt catheter and 
proper drainage, the pleural effusion was eliminated. (Thorac Med 2015; 30: 247-252) 

Key words: ventriculoperitoneal (VP) shunt, pleural effusion, respiratory failure
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Introduction

Ventriculoperitoneal (VP) shunt is the most 
commonly used and safest procedure for the 
management of hydrocephalus [1]. The excess 
cerebrospinal fluid (CSF) is drained into the 
peritoneal cavity via the VP shunt catheter to 
maintain normal intracranial pressure. Howev-
er, the VP shunt is associated with a variety of 
complications, including infections, mechanical 
complications and over-drainage.

These complications have been reported to 
occur in association with pleural effusion after 
VP shunt insertion [2-5]. Most of the reported 
cases were combined with diaphragm defects 

and intrathoracic migration of the VP shunt 
catheter. We report the case of a 51-year-old 
man with massive right-side pleural effusion 
and respiratory failure due to VP shunt catheter 
migration into the subphrenic space just above 
the liver dome, without intrathoracic migration.

Case Report

A 51-year-old male merchant with a history 
of type 2 diabetes mellitus and hypertension 
presented to our emergency department due to 
left-side facial palsy and limb weakness. Acute 
stroke was suspected and brain computed to-
mography (CT) confirmed the diagnosis of right 
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putaminothalamic hemorrhage with rupture into 
the intraventricular system. Thus, he was admit-
ted to the surgical intensive care unit (SICU) 
and received emergency surgery to evacuate the 
intracerebral blood clots. His vital signs stabi-
lized during the postoperative period, but dif-
ficult weaning from the ventilator developed. 
He was then transferred to the respiratory care 
center (RCC) and was gradually liberated from 
the ventilator.

However, his consciousness level deterio-
rated in the general ward and follow-up brain 
CT revealed significant hydrocephalus. Thus, 
a VP shunt catheter placement was performed. 
During the hospital course, his disease was com- 

plicated with nosocomial pneumonia caused by 
carbapenem-resistant Acinetobacter bauman-
nii. Respiratory failure recurred and he was re-
intubated. Dyspnea and abdominal distention 
were noted. Physical examination showed bilat-
eral wheezes and decreased right-side breathing 
sounds. Chest radiography showed increased 
right-side lung infiltration with a blunting cos-
tophrenic angle (Figure 1B), compared with the 
previous chest X-ray (Figure 1A). The tenta-
tive diagnosis was pneumonia with parapneu-
monic effusion. Antibiotics and diuretics were 
prescribed for infection and suspected fluid 
overload. However, the right-sided pleural effu-
sion persisted, even with the use of aggressive 

Fig 1.  Chest radiography. (A) One and 1 half month after VP shunt insertion. The short arrowheads denote the course of the VP shunt and the long 
arrowhead the distal tip of the VP shunt. Note that the distal tip of the VP shunt was just beneath the right-side diaphragm. (B) Two days later, 
right-side pleural effusion appeared and the patient developed dyspnea.
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diuretics.
To seek the cause of the persistent pleural 

effusion, chest CT was performed, and revealed 
that the distal tip of the VP shunt catheter was 
located in the right subphrenic area with fluid 
accumulation around it (Figure 2A and 2B). It 
was assumed that the right-side pleural effusion 
was caused by the transdiaphragmatic move-
ment of the accumulated fluid, which resulted 
from dislocation of the distal tip of the VP shunt 
catheter. Exploratory mini-laparotomy was then 
performed. The peritoneal catheter was pulled 
out and was repositioned on the Douglas pouch. 
A pig-tail insertion was done for residual pleu-
ral effusion drainage, and 680 ml of pleural ef-

fusion, cloudy and transudative in appearance, 
was drained initially (1050 ml in total). The 
pleural effusion no longer occurred after shunt 
revision (Figure 3). 

Discussion

VP shunt is the most common modality for 
the management of hydrocephalus, and compli-
cations are not rare. Catheter malfunction de-
veloped in about 40% of patients receiving VP 
shunt within the first year after placement, and 
the annual malfunction rate is 5% in subsequent 
years [6]. The major complications of VP shunt 
include infection, mechanical failure, and over-

Fig 2.  Chest CT scan. (A, B) The transverse sections of the thorax. (C, D) The frontal sections of the thorax. The arrowheads 
denote the distal tip of the VP shunt. Note that the distal tip of the VP shunt was located between the liver dome and the right-side 
hemidiaphragm. A cistern of fluid accumulation in the right subphrenic area was also found.
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Fig 3.  Chest radiography. (A) Pig-tail was inserted for right-side pleural effusion drainage for 1 week. The X-ray was taken before we 
removed the pig-tail. (B) We removed the pig-tail 1 week later, and no more pleural effusion was noted in the follow-up X-ray. 

drainage [7].
Shunt infection usually develops within 1 

month, and Staphylococcus species is the most 
common pathogen [8]. The risk factors for shunt 
infection are multiple revisions, young age, 
holes in surgical gloves, postoperative leakage, 
and limited experience of the surgeon [8]. Sys-
temic prophylactic antibiotics within the first 24 
hours postoperatively reduce the risk of shunt 
infection by approximately 50% [9].

Mechanical failure includes obstruction, 
fracture, and migration. Over 50% of the ini-
tial shunt failures result from obstruction at the 
ventricular catheter. Catheter fracture accounts 
for about 15% of shunt failures, and catheter 
migration for 7.5% [7].

Over-drainage of CSF can cause functional 

shunt failure, which leads to subnormal intra-
cranial pressure, particularly in the upright po-
sition, and is associated with characteristic neu-
rological symptoms such as postural headache 
and nausea [7].

Pleural effusions associated with VP shunt 
have been reported sporadically [2-5]. The me-
chanism is usually congenital diaphragmatic 
defects. The distal tip of the VP shunt catheter 
may be displaced into the pleural cavity via the 
defects [10]. In the present case, the distal tip of 
the VP shunt was displaced and located in the 
subphrenic space just above the liver dome. A 
cistern of CSF accumulation in the subphrenic 
area was also found by CT scan. Migration of 
the VP shunt may be caused by vigorous bowel 
movement. It was assumed that the negative 
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intrathoracic pressure could draw the accumu-
lated CSF into the pleural space though the dia- 
phragm, as seen in a case of hepatic hydrotho-
rax [11]. After revision of the peritoneal cath-
eter, the CSF accumulation disappeared. 

It is difficult to differentiate CSF from other 
transudates in the pleural effusion using the or-
dinary biochemistry method. A simple method 
to distinguish CSF from hepatic ascites by as-
sessing the concentration of ß-2 transferrin in 
the pleural effusion was reported by Smith, et 
al [12]. ß-2 transferrin is a carbohydrate-free 
isoform of transferrin, found almost exclusively 
in the CSF, making it a specific CSF marker.

Conclusion

We reported a case of refractory massive 
right-side pleural effusion and respiratory failure 
caused by VP shunt displacement. When an un-
explained pleural effusion develops in a patient 
with VP shunt, displacement of the shunt cath-
eter should be considered, and surgical shunt 
revision is mandatory.
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腦室腹膜分流管異位導致大量右側肋膜積液：病例報告

陳彥甫　陳志偉　謝俊民　柯獻欽

腦室腹膜分流術是治療水腦症的一種常用治療方式。腦室腹膜分流術所致肋膜積液是一種少見的併發

症，而且過去的病例報告多伴隨著橫隔膜缺損。腦室腹膜分流術所導致的肋膜積液可能會造成呼吸衰竭，

必須以手術治療。在此我門描述一位 51 歲男性因腦室腹膜分流管的遠端管尖異位，導致持續性大量肋膜

積液，而造成呼吸衰竭。病人在接受腦室腹膜分流管復位手術且適當引流後，才改善此一肋膜積液現象。

( 胸腔醫學 2015; 30: 247-252)
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Hypereosinophilic Syndrome with Liver Involvement 
in Advanced Lung Cancer

Shih-Wen Hu, Tzu-Hsiu Tsai, Jin-Yuan Shih

Eosinophilia is a paraneoplastic syndrome of solid cancer, and is present in approximately 
3% of patients with lung cancer. Hypereosinophilic syndrome is defined when marked 
blood (≥ 1.5×103/μL) and tissue eosinophilia results in a wide variety of organ damage and/
or dysfunction. In patients with lung cancer, hypereosinophilic syndrome is extremely rare. 
Here, we present a case of advanced lung adenocarcinoma with severe blood eosinophilia 
and associated eosinophilic hepatitis. The marked blood eosinophilia and associated liver 
dysfunction resolved after disease control with platinum-based cytotoxic chemotherapy, 
suggesting that this paraneoplastic phenomenon is linked to tumor extent. However, the rapid 
disease progression and short survival in our case suggests that reactive hypereosinophilic 
syndrome may be a poor prognostic indicator associated with aggressive tumors. (Thorac 
Med 2015; 30: 253-260) 

Key words: eosinophilia, hypereosinophilic syndrome, paraneoplastic syndrome, lung cancer
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Introduction

Eosinophilia refers to an increased absolute 
eosinophil count of more than 500 eosinophils/
μL in the peripheral blood. Eosinophilia is a 
paraneoplastic syndrome of solid cancer, and 
is present in approximately 3% of patients with 
lung cancer [1]. Peripheral blood eosinophilia 
traditionally was divided into mild (0.5-1.5×103/
μL), moderate (1.5-5.0×103/μL), and severe 
(>5.0×103/μL). “Hypereosinophilic syndrome” 
is defined as when marked blood (≥1.5×103/
μL) or tissue eosinophilia results in a wide va-

riety of organ damage and/or dysfunction [2]. 
Hypereosinophilic syndrome associated with 
lung cancer is extremely rare. Here, we present 
the case of a patient with advanced lung ad-
enocarcinoma with reactive hypereosinophilic 
syndrome and associated liver dysfunction. The 
clinical course of our case emphasizes the im-
portance of recognizing this rare paraneoplastic 
syndrome in association with lung cancer, since 
any delay in effective anti-tumor treatment may 
result in catastrophic organ dysfunction.
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Case Report

In November 2013, a 59-year-old man was 
referred to our hospital because of cough, dys-
pnea, and weight loss of more than 10 kg in 1 
month. He was a never-smoker and had no ma-
jor underlying diseases. An initial chest X-ray 
revealed a mass at the right-upper-lung field and 
blunting of the right costophrenic angle (Figure 
1). The computed tomography (CT) scan of 
the chest and upper abdomen showed a spicu-
lated mass (6.1 cm at its greatest dimension) at 
the right upper lobe (RUL), numerous pleural 
nodulations along the right major fissure, mild 
right-sided pleural effusion, and enlarged lymph 
nodes at the right hilar, pretracheal retrocaval, 
subcarina, and contralateral prevascular regions 
(Figure 2A-2C). Pathology of the CT-guided 

biopsy of the RUL mass showed histological 
features consistent with an adenocarcinoma 
of pulmonary origin. Also, effusion cytology 
proved the presence of right-sided malignant 
pleural effusion. After staging work-ups includ-
ing brain magnetic resonance imaging (MRI) 
and positron emission tomography (PET) scans, 
the patient was conclusively diagnosed as 
having lung adenocarcinoma, stage IV (cT2b-
N3M1a). The serum carcinoembryonic antigen 
(CEA) level was within the normal limit (0.56 
ng/mL). The epidermal growth factor receptor 
gene (EGFR) status later turned out to be wild 
type. 

Results of laboratory investigations upon 
admission on November 24, 2013 included the 
following: leukocytes, 21270/μL (bands, 23.8%; 
segments, 24.8%; eosinophils, 26.7%; and lym-
phocytes, 20.9%); aspartate aminotransferase 
(AST), 67 U/L; alanine aminotransferase (ALT), 
110 U/L; and total bilirubin (T-Bil), 0.77 mg/
dL. Later, the patient was re-admitted for ex-
amination of progressive leukocytosis, eosino-
philia, and liver function impairment (Figure 4 
and 5). The peaking of the leukocytosis and ab-
solute eosinophil count occurred on December 
26, 2013, with the blood test showing 93,360/
μL leukocytes in the peripheral blood and 58% 
eosinophils. Hyperbilirubinemia (T-Bil, 3.09 
mg/dL) became more evident, though the he-
patic transaminase levels were only mildly in-
creased (AST, 42 U/L; ALT, 47 U/L). The stool 
specimen was negative for leukocytes, protozoa 
and parasite ova. Serum immunoglobulin E 
(IgE) was elevated to 538 IU/ml. The peripheral 
blood smear showed excessive mature eosino-
phils and leukocytes. The human immunodefi-
ciency virus screening test was negative.

The patient received a first cycle of cyto-
toxic chemotherapy with pemetrexed (500 mg/

Fig. 1.  A right-upper-lung mass and blunting of the right 
costophrenic angle were found on chest X-ray.
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m2) plus cisplatin (75 mg/m2) on December 30, 
2013. Laboratory data on January 7, 2014 re-
vealed decreased leukocytosis (leukocyte count, 
34120/μL; eosinophils, 90.5%). However, the 
liver function test showed that the impairment 
had progressively worsened (T-Bil, 6.79 mg/
dL; D-Bil, 3.66 mg/dL; AST, 27 U/L; ALT, 65 
U/L; ALP, 411 U/L; and GGT, 648 U/L). As for 
the abnormal liver function test, the patient re-
ported no use of herbal drugs or other possible 
offending medications. CT scan of the abdo-
men revealed no liver lesions. Liver biopsy re-
vealed multiple foci of confluent necrosis, with 
the portal areas and the necrotic foci showing 
mixed neutrophilic, eosinophilic and lympho-
plasma cell infiltration (Figure 3). Of these, the 

eosinophilic infiltration was especially promi-
nent. The bone marrow biopsy on January 20, 
2014 showed hypercellular marrow with my-
eloid hyperplasia and an increase in eosinophil 
infiltration. No excess blast was seen. As such, 
reactive hypereosinophilia with liver involve-
ment, probably associated with the underlying 
lung cancer, was considered the etiology of 
liver dysfunction in this patient.

The patient received subsequent courses 
of pemetrexed plus cisplatin on January 24, 
February 17, March 10, and March 31, 2014, 
respectively. The serial chest X-rays generally 
showed no change. During the courses of cyto-
toxic chemotherapy, resolution of eosinophilic 
leukocytosis and liver function impairment was 

(A) (B)

(C) (D)

Fig. 2.  Computed tomography scan of the chest showing a right-upper-lobe tumor, numerous pleural nodulations, mild right-sided pleural 
effusion, and enlarged lymph nodes at the right hilar, pretracheal retrocaval, subcarina, and contralateral prevascular regions.
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observed. The run charts of leukocyte and abso-
lute eosinophil counts, and total bilirubin levels 
are shown in Figure 4 and Figure 5.

However, follow-up CT scan of the chest 

on April 18, 2014 showed disease progression. 
Laboratory data in the following days showed 
relapse of eosinophilic leukocytosis, with the 
leukocyte count increasing from 22,040/μL 
(eosinophil, 16.0%) on April 21 to 68,930/μL 
(eosinophil, 6%) on April 26, 2014. Second-line 
cytotoxic chemotherapy with weekly docetaxel 
(35 mg/m2) was initiated, but CT scan of the ab-
domen showed rapid development of multiple 
hepatic tumors and peritoneal seeding. On May 
14, 2014, the patient finally expired due to dis-
ease progression and respiratory failure, about 6 
months after the diagnosis of lung cancer.

Discussion

Reactive eosinophilia can be caused by al-
lergic diseases, parasitic and fungal infections, 
medications, and neoplastic diseases [3]. Among 
the neoplastic disorders, reactive eosinophilia 
is most commonly seen in some hematologic 

Fig. 3.  Liver biopsy revealed multiple foci of confluent necrosis; the 
portal areas and the necrotic foci both showed mixed neutrophilic, 
eosinophilic and lymphoplasma cell infiltration. The eosinophilic 
infiltration was especially prominent.

Fig. 4.  The run chart of leukocyte and absolute eosinophil counts, showing decreased leukocyte and eosinophil 
counts with cytotoxic chemotherapy with pemetrexed plus cisplatin.
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malignancies, such as lymphoma, and myelog-
enous and lymphocytic leukemia. Eosinophilia 
is also found in a variety of solid cancers as a 
rare paraneoplastic syndrome, accounting for 
~1% of all cancer patients [1]. It was estimated 
that eosinophilia is present in approximately 
3% of patients with lung cancer. Some reports 
have demonstrated that blood eosinophilia in 
lung cancer is associated with the production 
of eosinophilopoietic cytokines (GM-CSF and 
IL-5) by the tumor cells [4-5]. However, the 
functional role of eosinophilia in human cancer 
remains unclear.

Hypereosinophilic syndrome was first de-
fined by Chusid et al. in 1975, and can be di-
vided into variant types, including idiopathic, 
primary (neoplastic/clonal), and secondary 
(reactive) forms [2,6]. Hypereosinophilic syn-
drome is present if all of the following criteria 
are met: (1) criteria for peripheral blood hypere-

Fig. 5.  The run chart of serum total bilirubin, showing that the total bilirubin level increased initially and then 
decreased to a normal range with cytotoxic chemotherapy with pemetrexed plus cisplatin.

osinophilia; (2) organ damage and/or dysfunc-
tion attributed to tissue hypereosinophilia; and 
(3) exclusion of other disorders or conditions as 
a major reason for organ damage [2]. Although 
hypereosinophilic syndrome is extremely rare in 
lung cancer, the diagnosis of this paraneoplastic 
phenomenon in association with cancer should 
be made promptly, with cautious exclusion of 
other etiologies of eosinophilia. As seen in our 
patient, timely treatment of lung cancer is the 
most effective way to avoid the progressive and 
catastrophic organ dysfunctions associated with 
hypereosinophilic leukocytosis. However, there 
may be pitfalls for the differential diagnosis of 
hypereosinophilic leukocytosis, especially the 
ruling out of coexisting hematological malig-
nancy as the etiology.

Paraneoplastic leukocytosis associated with 
a high G-CSF level is not uncommon in lung 
cancer, and has been associated with a poor 
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prognosis [7]. However, the clinical signifi-
cance of reactive eosinophilia associated with 
lung cancer has not been clearly elucidated. 
Several studies have indicated that eosinophilia 
in solid cancer is more commonly found in pa-
tients with aggressive tumors, that it frequently 
reflects extensive disease, and is associated with 
a poor outcome [8-11]. The rapid disease pro-
gression and short survival of our patient sup- 
port the argument that eosinophilic leukocy-
tosis, especially with hypereosinophilic syn-
drome, may be considered a poor prognostic 
indicator in patients with lung cancer.

Some reports indicated that eosinophilia 
may disappear after tumor removal, and the 
return of eosinophilia may be an indicator of tu-
mor recurrence [12-13]. In our case, the marked 
eosinophilia (as well as the associated liver 
dysfunction) resolved after disease control with 
platinum-based cytotoxic chemotherapy, but re-
curred after disease progression. Eosinophilia, 
if present, can be a marker in the follow-up of 
lung cancer, either in local disease after curative 
treatment or in the setting of an advanced stage 
following palliative therapy. However, clini-
cians should also be aware of the pitfalls in this 
context, as noticeable eosinophilia may occur 
with some delay after cancer progression.

In conclusion, hypereosinophilic syndrome 
is rarely described in patients with non-small 
cell lung cancer. In our case, the marked eosin-
ophilia (and related liver dysfunction) resolved 
after tumor response to treatment, but recurred 
after disease progression, suggesting that this 
paraneoplastic phenomenon is linked to tumor 
extent. It is important to note that prompt di-
agnosis of hypereosinophilic syndrome in as-
sociation with lung cancer may result in timely 
anti-tumor treatment and effectively reduce the 
risk of catastrophic organ dysfunction in these 

patients.
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嗜伊紅性白血球超增多症候群（Hypereosinophilic 
syndrome）合併肝臟侵犯－晚期肺癌的罕見表現

胡釋文　蔡子修　施金元

嗜伊紅性白血球增多是實質固態癌（solid cancer）的腫瘤附屬症候群之一，大約可見於 3% 左右的肺

癌病人。而嗜伊紅性白血球超增多症候群，則定義為當血中的嗜伊紅性白血球每微升高於 1,500 顆、合併

組織中有嗜伊紅性白血球浸潤並造成器官損傷。在肺癌病患中，同時患有嗜伊紅性白血球超增多症候群是

極少見的。我們提出討論的個案為一位新診斷的晚期肺腺癌病患，同時發現有嚴重的血中嗜伊紅性白血球

增多、及肝臟內嗜伊紅性白血球浸潤造成的肝功能異常。此病患在接受化學治療後，血中顯著增加的嗜伊

紅性白血球及肝功能異常，皆獲得改善，暗示著此種腫瘤附屬症候群與癌症嚴重程度上有著某種關連。此

病患後來病況急速惡化亦顯示嗜伊紅性白血球超增多症候群可能反映腫瘤的高度侵襲性，而為不良預後的

指標。( 胸腔醫學 2015; 30: 253-260)

關鍵詞：嗜伊紅性白血球超增多症候群，腫瘤附屬症候群，肺癌
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