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The Effect of Extracorporeal Membrane Oxygenation 
Treatment on Patients with Severe Acute Respiratory 

Distress Syndrome Caused by Influenza Virus

Yen-Tin Chen*,****, Chien-Wei Hsu*,**, Guan-Sheng Wu***, Ruay-Sheng Lai****

Objectives: We compared the clinical outcomes of patients with virus pneumonia 
and severe acute respiratory distress syndrome (ARDS) status treated with or without 
extracorporeal membrane oxygenation (ECMO) support.

Methods: We retrospectively reviewed the hospital courses of patients who were 
admitted to intensive care unit (ICU) with severe ARDS (PaO2/FiO2 <100 under positive end 
expiratory pressure >5 cmH2O) due to influenza virus pneumonia and who had a period ≤7 
days between the onset of influenza and intubation from January 2008 to December 2011. 
Clinical characteristics and outcomes were compared between patients with and without 
ECMO support. 

Results: A total of 13 patients with refractory hypoxemia and severe ARDS status were 
enrolled. Eleven of the 13 patients had a diagnosis of influenza confirmed by PCR test 
(8 influenza A (swH1), 2 influenza A (H3) and 1 influenza B), 1 by the influenza rapid test 
(influenza A) and 1 by bronchoalveolar lavage (BAL) virus isolation (influenza A). Six patients 
were provided with veno-venous ECMO (vv-ECMO) support and 7 patients received only 
conventional ventilatory support. Patients who were provided with ECMO support had a 
higher successful ventilator weaning rate (83.3% vs. 29%, p=0.048) than patients without 
ECMO support. The hospital mortality rate between patients with and without ECMO support 
did not differ (17% vs. 57%, p=0.135).

Conclusions: In patients with influenza virus pneumonia-related severe ARDS, ECMO 
support may be an effective rescue treatment strategy for refractory severe hypoxemia and 
lead to a significantly higher successful ventilator weaning rate, a lower hospital mortality rate, 
and better long-term outcome. (Thorac Med 2013; 28: 200-208) 
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Introduction

A novel swine-origin influenza A (H1N1) vi-
rus pandemic occurred in April 2009 in Mexico 
[1]. Most patients diagnosed with the H1N1-
2009 virus had a self-limited respiratory illness, 
and a few patients suffered from severe illness 
and were hospitalized in intensive care unit 
(ICU). Of these ICU patients, 14-46% died be-
cause of influenza-associated pneumonia and 
acute respiratory distress syndrome (ARDS) 
with refractory hypoxemia or hypercapnia. For 
patients with severe ARDS refractory to maxi-
mal conventional therapies, extracorporeal 
membrane oxygenation (ECMO) could be con-
sidered as a rescue therapy [2]. However, the 
role of ECMO in ARDS remains uncertain. 
Some previous randomized studies revealed 
negative results [3-4] and 1 study showed a bet-
ter survival rate for ARDS patients treated with 
ECMO [5]. This study was conducted to com-
pare the clinical outcomes of patients with virus 
pneumonia-related severe ARDS who failed 
conventional mechanical ventilation therapy 
and were treated with or without ECMO sup-
port.

Methods

We included all patients with a diagnosis of 
influenza and acute respiratory failure with me-
chanical ventilator support in an adult ICU be-
tween January 2008 and December 2011. Only 
those patients with severe ARDS and an onset 
of influenza-to-intubation period of less than 7 
days were enrolled. Severe ARDS was defined 
according to the definition of the American-Eu-
ropean Consensus Conference [6] and the pres-
ence of PaO2/FiO2 <100 before endotracheal 
intubation or ECMO cannulation under positive 

end expiratory pressure (PEEP) >5 cmH2O. The 
diagnosis of influenza was made based on the 
results of the influenza rapid test, polymerase 
chain reaction (PCR) test or bronchoaveolar la-
vage (BAL) virus isolation.

Pneumonia was diagnosed according to 
the National Nosocomial Infection Surveil-
lance (NNIS) system clinical pneumonia di-
agnosis criteria [7]. We excluded patients who 
had evidence of bacterial pneumonia, such as 
positive sputum and blood culture or any posi-
tive atypical pneumonia serological test. Those 
who received other rescue therapy, such as 
inhaled nitrous oxide, prone positioning, high 
frequency oscillator ventilation or partial liquid 
ventilation, were also excluded. All patients 
received the same lung protective strategy. We 
reviewed their medical records and recorded 
clinical characteristics, including age, gender, 
underlying comorbidities, Acute Physiology 
and Chronic Health Evaluation II (APACHE 
II) score, PaO2/FiO2, laboratory values at the 
beginning of ICU admission, and medications 
and outcomes of patients treated with or with-
out ECMO. Vasopressor use was defined as a 
vasopressor requirement after ICU admission. 
Use of corticosteroids was defined as an admin-
istration of corticosteroids for >3 days. Hemor-
rhagic complications were defined as bleeding 
from whole body organs, including the central 
system, lung, gastroenteral tract, kidney, skin or 
puncture site.

Statistical analysis
All data were analyzed by SPSS version 19. 

Data are presented as medians with interquartile 
range or number with percentages. Mann-Whit-
ney tests were used to compare continuous vari-
ables with non-normally distributed data. Chi-
square tests were used to compare dichotomous 



202 Yen-Tin Chen, Chien-Wei Hsu, et al.

Thorac Med 2013. Vol. 28 No. 4

variables. The Kaplan-Meier curve was used to 
estimate the probability of survival. The log-
rank test was used to compare the difference 
in survival between patients with and without 
ECMO support. All P values were 2-tailed. A P 
value <0.05 was considered significant

Results

Characteristics of study patients
From January 2008 to December 2011, a 

total of 719 patients were admitted to our hospi-
tal with a diagnosis of influenza. Among them, 
27 patients (27/719, 3.8%) received ICU care 
due to acute respiratory failure under mechani-
cal ventilator support. Thirteen (13/27, 54%) 
patients had severe ARDS with PaO2/FiO2 <100 
under a ventilator PEEP level >5 cmH2O, and 
≤7 days between the onset of influenza and 
intubation (Figure 1). None of the 13 patients 
had bacterial pneumonia. Superinfection was 

diagnosed at the beginning of the ICU course 
with positive results on microbiological spu-
tum or blood culture or the atypical pneumonia 
serological test. Eleven of the 13 patients were 
confirmed to have influenza by PCR test (8 
influenza A (swH1), 2 influenza A (H3) and 1 
influenza B), 1 by the influenza rapid test (in-
fluenza A) and 1 by bronchoalveolar lavage 
(BAL) virus isolation (influenza A). There was 
no significant difference in clinical characteris-
tics between patients with and without ECMO 
support (Table 1). Six patients were supported 
with venous-venous ECMO (vv-ECMO) and 
7 were managed with conventional ventilatory 
support only. The clinical care characteristics of 
the ECMO support group patients are presented 
in Table 2.

Outcome and complications
Patients who were provided with ECMO 

support had a higher mechanical ventilator 

Fig. 1.  Flow diagram of critically ill patients who were admitted to our intensive care units due to acute respiratory failure under 
mechanical ventilator support with a diagnosis of influenza.
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Table 1.  Characteristics of severe ARDS patients receiving ECMO or not

Parameter ECMO
(N=6)

Non- ECMO
(N=7)

P value

Age, years, median (IQR) 49.5 (28.8-55.2) 60 (48-78) 0.086
Gender Male (%) 2 (33) 6 (86) 0.053

Female (%) 4 (66) 1 (14)
Underlying disease Hypertension (%) 1 (17) 5 (83) 0.048

Type 2 DM (%) 3 (50) 3 (42) 0.797
CAD (%) 0 (0) 1 (14) 0.335
Pregnancy (%) 1 (17) 0 (0) 0.261

Cause of ARDS Influenza type A swH1 (%) 5 (83) 3 (57)
H3 (%) 1 (17) 1 (14)
Non-subtype 0 (0) 2 (29)

Influenza type B (%) 0 (0) 1 (14)
Disease severity APACHE II score, median (IQR) 31 (23.5-38.5) 22 (20-37) 0.173

PaO2/FiO2, median (IQR) 59 (53-66) 73 (54-86) 0.223
PEEP, cmH2O, median (IQR) 10 (7.5-15) 10 (8-12) 0.882
Lactate, mg/dL, median (IQR) 10.6 (7.1-59) 13.2 (9.9-21) 0.749
WBC,1000/Cumm, median (IQR) 6.1 (4.1-20.7) 4.6 (2.9-11.5) 0.475
≥3 organ dysfunction 1 (17) 3 (57) 0.308

Medications Use of vasopressor (%) 6 (100) 4 (57) 0.067
Use of Tamiflu (%) 6 (100) 6 (85) 0.335
Use of corticosteroids (%) 3 (50) 5 (71) 0.429

Data are presented as number (%) or median (interquartile ranges), ECMO: extracorporeal membrane oxygenation, ARDS: acute respiratory 
distress syndrome, CAD: coronary artery disease, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive 
end expiratory pressure

Table 2.  Characteristics of 6 patients under ECMO support

Parameter 1 2 3 4 5 6
Age, years 25 54 45 30 56 55
Sex F F M M F F
APACHE II score 24 24 38 40 22 38
Type of ECMO V-V V-V V-V V-V V-V V-V
PaO2/FiO2 before ECMO 57 53 65 69 53 61
PEEP level before ECMO, cmH2O 10 15 6 10 15 8
Ventilator setting during ECMO PCV PCV PRVC PCV PCV PCV
Time from the onset of influenza to 
intubation, days

4 5 3 2 3 5

Time from intubation to ECMO, days 0 2 0 0 5 1
Duration of ECMO, days 24 29 13 16 14 2
1-2 organ dysfunction before ECMO Yes Yes Yes Yes Yes -
≥3 organ dysfunction before ECMO No No No No No Yes
Outcome Survived Survived Survived Survived Survived Expired

ECMO: extracorporeal membrane oxygenation, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive end 
expiratory pressure 
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weaning rate (83.3% vs. 29%, p=0.048), and a 
non-statistically significant trend toward lower 
hospital mortality (ECMO vs. non-ECMO, 17% 
vs. 57%, p=0.135) and ICU mortality (ECMO 
vs. non-ECMO, 17% vs. 57%, p=0.135) com-
pared with those without ECMO support. Only 
1 of the 6 patients who received vv-ECMO sup-
port died due to multiple organ failure. Four of 
the 7 patients who received conventional ven-
tilatory support with the ARDS protocol died 
of refractory hypoxemia and multiple organ 
failure (Table 3). The Kaplan-Meier survival 
curve showed that patients with ECMO support 
tended to have a better chance of survival than 
patients without ECMO support (Figure 2). Pa-
tients who received ECMO support had more 
days of ICU stay (31 vs. 10, p=0.062), hospital-
ization (40 vs. 17, p=0.15) and ventilator use (30 
vs. 10, p=0.063) than patients without ECMO 
use, but the differences were not statistically 
significant. Hemorrhagic complications were 
more common in the ECMO group than in the 
non-ECMO group. Four of the 6 patients had 

upper gastroenteral tract bleeding and 2 had 
significant respiratory tract hemorrhage under 
ECMO support (Table 3). Two patients in the 
non-ECMO support group also suffered from 
upper gastroenteral tract bleeding episodes. 
In terms of long-term outcome, none of the 
surviving ECMO support group patients had a 
home O2-dependent status or had expired at the 
6-month follow-up. Two of the 3 survivors in 
the non-ECMO support group were lost to fol-
low-up and the third was alive at the 6-month 
follow-up without home O2-dependence (Table 
3).

Discussion

Viral pneumonia, which is typically as-
sociated with disease in childhood, is increas-
ingly recognized as a cause of problems among 
adults. Certain viruses, such as influenza virus, 
can attack immunocompetent adults, but other 
viruses take advantage of vulnerable patients 
only. A swine influenza pandemic occurred in 

Table 3.  Clinical outcomes

Outcome ECMO
(N=6)

Non- ECMO
(N=7)

P value

Successful weaning from ventilator (%) 5 (83) 2 (29) 0.048
ICU days, median (IQR) 31 (19.25-40.5) 10 (1-12) 0.062
Hospital days, median (IQR) 40 (26-51.75) 17 (5-46) 0.150
Ventilator days, median (IQR) 30 (18.5-36.8) 10 (1-13) 0.063
Mortality In ICU (%) 1 (17) 4 (57) 0.135

In hospital (%) 1 (17) 4 (57) 0.135
Complication Hemorrhage (%) 4 (67) 2 (29) 0.170
6 months’ survival (%) 5 (83) 1 (14)*
Bedridden status (%) 0 (0) 0 (0)*
Home O2-dependent (%) 0 (0) 0 (0)*

Data are presented as number (%) or median (interquartile ranges), ICU: intensive care unit
*One survivor in the non-ECMO support group was transferred to the long-term care unit under ventilator support on day 17 and was lost to 
follow-up; the other survivor was discharged home without an O2 support requirement and was lost to follow-up on day 30.
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2009 during which the rate of hospitalization 
reached 7% and the rate of pneumonia was re-
ported as 0.4% [8]. Among patients admitted to 
hospitals, 9-31% required ICU admission [2] 
and more than 80% of these patients required 
mechanical ventilation due to influenza-associ-
ated pneumonia with ARDS [9]. The mortality 
rate among patients admitted to the ICU with 
respiratory failure varied from 17-28% [9].

In the past 2 decades, the technical evolu-
tion of ECMO has led to significant improve-
ment in the survival of critically ill patients. 
ECMO effectively improved survival in se-

Fig. 2.  Survival curves of critically ill patients who were admitted to our intensive care units with influenza-related severe ARDS. (Log 
Rank: p=0.164) 

lected acute failed cardiac or pulmonary func-
tion patients who would normally have a 100% 
mortality rate due to severe illness [10]. There-
fore, ECMO was used with patients with ARDS 
in order to reduce lung injury and give the lung 
more time to recover. However, the use of and 
the indications for ECMO in the most severe 
cases of ARDS remain highly debated [11-13]. 
Only 1 multicenter, prospective, randomized 
controlled trial showed significant improvement 
in survival without disability in patients with 
severe illness but potentially reversible respira-
tory failure with ARDS (defined as a Murray 
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score ≥3 or pH <7.2 despite optimal conven-
tional treatment) [5]. 

In our study, the ECMO support group had 
a lower hospital mortality rate (17%) than the 
non-ECMO support group, although without a 
statistically significant difference. This result 
is close to the reported mortality rate (21%) of 
influenza A patients associated with respira-
tory failure with ECMO support during the 
H1N1 pandemic in the observational study 
published in JAMA 2009 [14], but better than 
the mortality rate of 56% (5/9) in a prospective 
observational study published in Intensive Care 
Medicine 2010 [15]. The patient characteristics 
of the ECMO support group, such as age, gen-
der and PaO2/FiO2 level, were similar to those 
of the latter study [15]. Multiple organ failure 
contributed to the death of most of the ECMO 
non-survivors in both our study and the latter 
prospective observational study [15]. That few-
er patients in our study received ECMO sup-
port while in an ongoing multiple organ failure 
status may be the reason why we had a lower 
mortality rate in the ECMO support group. The 
only expired patient in the ECMO group had 
multiple organ failure due to refractory hypox-
emia before ECMO implantation. This patient 
was transferred for further ECMO support man-
agement from another hospital where she re-
ceived conventional mechanical therapy. How-
ever, multiple organ failure developed when 
she arrived at our hospital. Even with ECMO 
support, she still died of multiple organ failure 
within 1 day. When she arrived, it was probably 
too late to set up ECMO for this patient. The 
other survivors had received ECMO support 
before multiple organ failure occurred. In the 
group without ECMO, the 4 patients that pre-
sented multiple organ failure expired quickly. 
When patients present hypoxia under conven-

tional mechanical ventilation therapy, they may 
progress to multiple organ failure and die with-
out rescue therapy. That was why the patients 
without ECMO support tended to have shorter 
ICU stays, and fewer hospital days and ventila-
tor days than patients with ECMO. In addition, 
there was a significantly better mechanical 
ventilator weaning rate in the ECMO support 
group in our study. With regard to the long-
term outcome of our study, limited data were 
acquired to analyze the difference with ECMO 
support because 2 of the non-ECMO support 
survivors were lost to follow-up on day 17 and 
day 30. All of the survivors in the ECMO sup-
port group were successfully weaned from the 
ventilator during hospitalization, and none of 
them required home O2 therapy or a bedridden 
status due to deteriorated lung condition after 
recovery from severe ARDS. That mechanical 
ventilator support could be immediately weaned 
allowing the lungs rest under ECMO support 
and minimizing ongoing secondary lung injury 
in the ARDS lungs may be the reason [16].

There are several limitations in this study. 
First, the case number is small. No statistically 
significant difference in patient mortality was 
shown between the ECMO and the non-ECMO 
support group due to the limited patient number 
in both arms. Further large, prospective stud-
ies are needed to confirm this result. Second, 
this was a retrospective study and the timing of 
ECMO set up could not be controlled. Based on 
the results of this study, it would be better in fu-
ture prospective studies to set up ECMO before 
multiple organ failure appears.

Conclusion

In patients with influenza virus pneumonia-
related severe ARDS, ECMO support may be an 
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effective rescue treatment strategy for refracto-
ry severe hypoxemia, and lead to a significantly 
higher successful ventilator weaning rate, a 
lower hospital mortality rate and better long-
term outcome.
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流感病毒性肺炎引起嚴重急性呼吸窘迫症候群病患 
使用體外循環維生系統支持治療之效果

陳彥廷 *,****　許健威 *,**　吳冠陞 ***　賴瑞生 ****

目標：對於流感病毒性肺炎合併嚴重急性呼吸窘迫症候群，比較使用體外循環維生系統與否對於臨

床預後之不同。

方法：我們回溯性分析這些於西元 2008 年 1 月至 2011 年 12 月中，曾因流感病毒性肺炎合併嚴重急

性呼吸窘迫症候群（PaO2/FiO2 <100 under PEEP >5 cm H2O）而於加護病房接受治療之病患，並比較分析

其曾接受體外循環維生系統支持治療與否的病患臨床特徵及預後。

結果：全部有 13 位病患被納入分析，其中 11 位乃經由聚合酵素鏈鎖反應證實感染（8 位為 A 型流行

性感冒（swH1），2 位為 A 型流行性感冒（H3），1 位為 B 型流行性感冒），1 位經由流感快速篩檢測試證

實為 A 型流行性感冒，1 位經由支氣管肺泡灌洗術病毒分離證實為 A 型流行性感冒。其中 6 位病患接受

靜脈循環式的體外循環維生系統治療，其他 7 位病患僅接受傳統呼吸器支持治療。在接受體外循環維生系

統治療對於沒有使用體外循環維生系統的病患有較高的呼吸器脫離率（83.3% vs. 29%, p=0.048）還有較低

的死亡率，雖然沒有達到統計學上的意義。

結論：對於這些流感病毒性肺炎合併嚴重急性呼吸窘迫症候群病患，體外循環維生系統的使用於那

些難矯正的低血氧或許是個有效的治療策略，並且可以提供病患之後較好的呼吸器脫離率，較低的死亡率

及較佳的長期預後之趨勢。( 胸腔醫學 2013; 28: 200-208)

關鍵詞：急性呼吸窘迫症候群，重症照護，流感病毒性肺炎，體外循環維生系統
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Micropapillary-Predominant Invasive Adenocarcinoma 
with Aerogenous Spread – A Case Report

Hui-Hsuan Shih, Yu-Chung Kung, Chi-Yuan Tzen*, Ming-Jen Peng

Micropapillary components of lung adenocarcinoma are classified into 2 types, 
aerogenous and stromal invasive, based on their pattern of dissemination. Aerogenous 
spread is characterized by the presence of tumor cells floating within the alveolar spaces 
rather than invading the stroma, and is more frequently encountered than the stromal 
invasive type. This suggests that metastasis of tumor cells occurs via the alveolar spaces 
by intercellular and cell-matrix interactions, and involves a neutrophil-mediated process and 
subsequent signaling cascades. The clinical presentation includes multifocal intrapulmonary 
metastases, the shedding of tumor cells that are found in the bronchoalveolar lavage, and 
an inflammatory process in the non-neoplastic lung tissue. Aerogenous spread therefore 
indicates a rather poor prognosis. We presented a 68-year-old woman with T4N0M1a 
adenocarcinoma and multifocal intrapulmonary metastases. The pathological examination 
of resected tissue showed micropapillary-predominant invasive adenocarcinoma with an 
aerogenous spread within the alveolar space. The non-neoplastic lung tissue showed marked 
inflammation and necrosis. (Thorac Med 2013; 28: 209-214) 

Key words: aerogenous spread, micropapillary components, invasive adenocarcinoma
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Introduction

Travis and colleagues proposed a new clas-
sification for adenocarcinoma in IASLC/ATS/
ERS Adenocarcinoma Multidiciprinary Panel, 
March 12-13, 2009: preinvasive, minimally 
invasive and invasive adenocarcinoma [1]. Mi-
cropapillary pattern is added as a new histology 
subtype in invasive adenocarcinoma. It exhibits 
multifocal involvement, resulting in multifocal 
peripheral adenocarcinomas, relapsing and even 

advanced stage disease. Aerogenous spread 
makes an important contribution to this phe-
nomenon [2].

Aerogenous spread often occurs in mi-
cropapillary invasive adenocarcinoma [3] of 
the lung and is characterized by the presence 
of tumor cells floating within alveolar spaces 
without invading the fibrotic stroma [4]. This 
suggests that metastases may occur through the 
alveolar space by intercellular and cell-matrix 
interactions [5-6], in a process that involves 
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neutrophil infiltration and soluble mediators 
[3,6]. The clinical presentation includes multi-
focal intrapulmonary metastasis [2], the shed-
ding of tumor cells found in the bronchoalveo-
lar lavage (BAL) fluid [3], and an inflammatory 
process in the non-neoplastic lung tissue. Even 
further vascular invasion due to a neutrophil-
mediated reaction and increased vascular endo-
thelial growth factor (VEGF) expression with 
the appearance of fenestrations in the capillary 
endothelium may occur without lymph node 
metastasis [7]. Aerogenous spread may indicate 
a rather poor prognosis [8]. 

Case Report

A 68-year-old woman who had never 
smoked presented with productive cough with 
watery sputum for 3 months. She had hyperten-
sion and diabetes mellitus with nephropathy 
(stage 4 chronic kidney disease) and was treated 
with regular medications. She also presented 
decreased appetite and had lost 3 kg during the 
previous 3 months. While coughing, the patient 
experienced chest pain and shortness of breath. 

Chest radiography showed multifocal ill-
defined opacities in both lungs and consolida-
tion in the left lower lung field (Figure 1). Chest 
computed tomography (CT) showed multifocal 
ground-glass opacities in the bilateral upper 
lobes (Figure 2A). Mixed consolidation and 
ground-glass opacities were also noticed in the 
left lower lobe (LLL) (Figure 2B). No enlarged 
lymph nodes or metastasis to the liver or ad-
renal glands were found. The bone scan was 
negative for metastasis. Pulmonary function 
tests revealed neither obstructive nor restrictive 
defects. Cytological examination of the BAL 
fluid obtained from the LLL showed adeno-
carcinoma. Wedge resection by video-assisted 

thoracoscopic surgery (VATS) of the left upper 
lobe (LUL) and LLL was performed to obtain 
tissue biopsies for the genetic analysis of the 
epidermal growth factor receptor (EGFR) muta-
tion.

Pathological examination of specimens 
from both the LUL and LLL showed micropap-
illary components-predominant invasive adeno-
carcinoma. Only minor (<5%) foci of lepidic 
growth and mucinous differentiation were pres-
ent. Immunohistochemistry stains were posi-
tive for TTF-1 and napsin A. Lymphatic and 
vascular invasion were absent, but aerogenous 
spread was present (Figure 3). The remaining 
non-neoplastic lung tissue showed marked in-
flammation and fibrosis. The endothelial growth 
factor receptor (EGFR) mutation study revealed 
the presence of polymorphism at codon 787 in 
exon 20; the EGFR mutation was negative. The 
patient unfortunately had septic shock during 
the postoperative hospital course and died.

Fig. 1.  Chest radiograph showing multifocal ill-defined opacities in 
both lungs and consolidation in the LLL field.
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Discussion

The term of “micropapillary adenocarcino-
ma” of the lung was proposed as early as 2002 
[9] and did not receive much attention, but it 
has been widely discussed with regard to breast, 
colon, ovarian and bladder cancers. Articles 
subsequently discussing micropapillary adeno-
carcinoma of the lung mentioned the possibility 
of metastasis. “Micropapillary adenocarcinoma 
of the lung” was formally proposed in 2011 by 

Travis and colleagues [1]. Micropapillary-pre-
dominant adenocarcinoma was further classified 
into an aerogenous micropapillary component 
(AMPC; tumor cells floating within alveolar 
spaces; aerogenous spread) and a stromal inva-
sive micropapillary component (SMPC; tumor 
cells invading fibrotic stroma) by Ohe and col-
leagues [4,10]. AMPC, which suggests that can-
cer metastasizes through the alveolar spaces, is 
more frequently seen than SMPC [4,11], which 
is significantly associated with pleural, lym-
phatic and vascular invasion and spread. 

Aerogenous metastasis can occur by pro-
cesses in which cancer cells first grow and 
spread on the basement membrane (BM), and 
subsequently detach from the BM and survive 
in an anchorage-independent manner in the 
alveolar space (aerogenous spread), a stage at 
which they could be detected by BAL [3]. This 
is followed by their re-attachment and growth 
on the BM at another site in the lung [5]. In in-
vasive breast micropapillary adenocarcinoma, 
the tumor cells lose their cell polarity, a phe-
nomenon that is also observed in micropapil-
lary adenocarcinoma of the lung [6]. The loss 
of cell polarity facilitates cell detachment from 
the BM. Normally, when displaced from the 

Fig. 3.  Micropapillary-predominant adenocarcinoma with notable 
aerogenous spread, characterized by floating tumor cells (arrows) 
within the alveolar spaces.

Fig. 2.  (A) Chest CT showing multifocal ground glass opacity in the bilateral upper lobes. (B) Mixed consolidation 
and ground glass opacity is seen in the LLL.
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extracellular matrix, epithelial cells undergo 
apoptosis (anoikis) [5-6]. In neoplastic cells, 
the altered expression of cell-matrix adhesion 
molecules, integrins, integrin-associated signal-
ing molecules or apoptosis regulators may lead 
to anoikis resistance [5,12]. Animal models 
showed that cells with laminin-5 (LN5) over-
expression exhibited resistance to anoikis and 
activation of the EGFR by overexpressing the 
LN5-integrin-FAK (focal adhesion kinase) sig-
naling pathway [5]. Neutrophils also facilitated 
the aerogenous spread by secreting soluble me-
diators and by direct cell-to-cell contact with 
epithelial cells [3]. K-Ras activation in lung ad-
enocarcinoma induces IL-8 secretion, eliciting 
a local inflammatory reaction with neutrophils, 
which is critical for neovascularization and sus-
tained tumor growth [2-3,6]. Neoplastic cells 
also express more VEGF than normal cells, and 
alveolar capillaries express more proliferating 
cell nuclear antigen (PCNA). The lumina of 
alveolar capillaries are distended like venules, 
and certain intercellular junctions remain open 
with fenestrations. Capillary sprouting then 
occurs [7]. Therefore, aerogenous spread sug-
gests further vascular invasion and multifocal 
intrapulmonary metastases, even without nodal 
involvement [3,7].

In our case, adenocarcinoma was found in 
the BAL fluid and chest CT showed multifo-
cal peripheral tumors (lung-to-lung metastasis) 
without nodal involvement. The pathological 
examination showed invasive adenocarcinoma 
with micropapillary components-predominant 
without pleural, nodal or vascular involvement, 
and notable aerogenous spread in the alveolar 
space. The non-neoplastic lung tissue showed 
marked inflammation. All these findings were 
compatible with the above-mentioned findings 
characteristic of aerogenous spread.

Summary

Aerogenous spread plays a crucial role in 
the “air metastases” of micropapillary invasive 
adenocarcinoma, causing multifocal tumors and 
advanced-stage disease without lymph node 
metastases. This possibility was suggested by 
the malignant cytology of the BAL. The mecha-
nism includes intercellular and cell-matrix 
interaction, a neutrophil-mediated process and 
subsequent signaling cascades. Therefore, aer-
ogenous spread suggests a more advanced stage 
of the disease or predicts the possibility of re-
lapse after surgical resection. 

References

  1.	Travis WD, Brambilla E, Noguchi M, et al. International 
Association for the Study of Lung Cancer/American 
Thoracic Society/European Respiratory Society: interna- 
tional multidisciplinary classification of lung adenocarci-
noma: executive summary. Proceedings of the American 
Thoracic Society 2011; 8: 381-5.

  2.	Garfield DH, Cadranel JL, Wislez M, et al. The bronchio-
loalveolar carcinoma and peripheral adenocarcinoma 
spectrum of diseases. Journal of thoracic oncology: 
official publication of the International Association for 
the Study of Lung Cancer 2006; 1: 344-59.

  3.	Wislez M, Antoine M, Rabbe N, et al. Neutrophils 
promote aerogenous spread of lung adenocarcinoma with 
bronchioloalveolar carcinoma features. Clinical cancer 
research : an official journal of the American Association 
for Cancer Research 2007; 13: 3518-27.

  4.	Ohe M, Yokose T, Sakuma Y, et al. Stromal micropa-
pillary component as a novel unfavorable prognostic 
factor of lung adenocarcinoma. Diagnostic Pathology 
2012; 7: 3.

  5.	Kodama K, Ishii G, Miyamoto S, et al. Laminin 5 expres- 
sion protects against anoikis at aerogenous spread and 
lepidic growth of human lung adenocarcinoma. Inter-
national journal of cancer Journal international du cancer 
2005; 116: 876-84.

  6.	Kamiya K, Hayashi Y, Douguchi J, et al. Histopatholo-



213Micropapillary Adenocarcinoma with Aerogenous Spread

胸腔醫學：民國 102 年 28 卷 4 期�

gical features and prognostic significance of the micropa-
pillary pattern in lung adenocarcinoma. Modern patho-
logy: an official journal of the United States and Canadian 
Academy of Pathology, Inc 2008; 21: 992-1001.

  7.	Jin E, Fujiwara M, Nagashima M, et al. Aerogenous 
spread of primary lung adenocarcinoma induces ultras- 
tructural remodeling of the alveolar capillary endothe-
lium. Human pathology 2001; 32: 1050-8.

  8.	Gaeta M. Patterns of recurrence of bronchioloalveolar 
cell carcinoma after surgical resection: a radiological, 
histological, and immunohistochemical study. Lung 
Cancer 2003; 42: 319-26.

  9.	Amin MB, Tamboli P, Merchant SH, et al. Micropapillary 
component in lung adenocarcinoma: a distinctive histo-
logic feature with possible prognostic significance. The 

American journal of surgical pathology 2002; 26: 358-64.
10.Ohe M, Yokose T, Sakuma Y, et al. Stromal micropapillary 

pattern predominant lung adenocarcinoma - a report of 
two cases. Diagnostic Pathology 2011; 6: 92.

11.Okubo K, Mark EJ, Flieder D, et al. Bronchoalveolar 
carcinoma: clinical, radiologic, and pathologic factors 
and survival. The Journal of thoracic and cardiovascular 
surgery 1999; 118: 702-9.

12.Tsutsumida H, Nomoto M, Goto M, et al. A micropa-
pillary pattern is predictive of a poor prognosis in lung 
adenocarcinoma, and reduced surfactant apoprotein A 
expression in the micropapillary pattern is an excellent 
indicator of a poor prognosis. Modern pathology: an offi-
cial journal of the United States and Canadian Academy 
of Pathology, Inc 2007; 20: 638-47.



214 Hui-Hsuan Shih, Yu-Chung Kung, et al.

Thorac Med 2013. Vol. 28 No. 4

微乳突型侵襲性肺腺癌的氣行性散佈之病例報告

施慧瑄　龔昱中　曾岐元 *　彭明仁

肺腺癌中微乳突型病理分類具有兩種成份：氣行性散佈或基質侵襲，其中氣行性散佈較基質侵襲性

分類為多。氣行性散佈定義為肺泡空間中看到癌細胞漂浮在其中，而沒有基質的侵襲。這顯示癌細胞經由

肺泡空間以細胞與細胞、細胞與基質之間的交互作用、嗜中性白血球中介之過程以及後續的訊息傳遞而導

致的擴散。臨床上的表現是多發性的肺內擴散、癌細胞因脫落而可在氣道灌洗液中發現，以及在非癌肺組

織中可看見發炎的現象。因此氣行性散佈的發現顯示較差的預後。

我們提出一位 T4N0M1a 第四期肺腺癌的 68 歲女性，具有多發性的肺轉移。切除下來的組織病理顯

示微乳突型侵襲性肺腺癌且具有氣行性散佈。而非癌肺組織中則顯示顯著的發炎及壞死現象。( 胸腔醫學 
2013; 28: 209-214)

關鍵詞：氣行性散佈，微乳突型成份，侵襲性腺癌
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Fusobacterium nucleatum Infection Manifesting as 
Simultaneous Psoas Muscle and Lung Abscesses: 

Report of a Case

Han-Sheng Huang, Gwan-Han Shen, Jeng-Yuan Hsu

Lung abscess is usually initiated by aspiration pneumonia and results from necrosis 
of pulmonary parenchyma. The most commonly aspirated pathogens are anaerobes from 
the oropharyngeal cavity. However, the bacteriology of community-acquired lung abscess 
(CALA) is different in present-day Taiwan. Klebsiella pneumoniae is now the most commonly 
isolated pathogen in CALA. We reported a 59-year-old man who had an initial presentation 
of back pain for 6 months. A rapidly growing lung abscess within 3 days and a psoas muscle 
abscess were revealed on chest X-ray and abdominal computed tomography (CT) scan. 
The lung aspirate culture yielded Fusobacterium nucleatum, corresponding to the patient’s 
history of periodontitis, but this pathogen is not commonly seen in psoas muscle abscess. 
The patient did not have an impaired swallowing mechanical defect or immunocompromised 
status. Empirical treatment with intravenous Flomoxef was used initially, and then intravenous 
amoxicillin/clavulanic acid was started based on the drug sensitivity test. The follow-up chest 
X-ray and chest CT scan revealed improvements in the lung and psoas muscle abscesses 
during hospitalization. The patient was prescribed a course of oral amoxicillin/clavulanic acid 
and was discharged home. The lung abscess had resolved completely on chest X-ray when 
the patient visited the hospital outpatient department. (Thorac Med 2013; 28: 215-221) 

Key words: lung abscess, psoas muscle abscess, anaerobes, periodontitis, Fusobacterium nucleatum
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Introduction

Lung abscess is a process involving necro-
sis of pulmonary parenchyma and cavity lesion 
formation. Primary lung abscess is typically 
initiated by aspiration pneumonia caused by 
anaerobic pathogens from the upper respiratory 
tract or oropharyngeal cavity [1]. Most subjects 

with lung abscess are immunocompromised or 
have a mechanical defect associated with al-
coholism, drug abuse or dysphagia. Anaerobic 
species, the most common of which are Pep-
tostreptococcus, Fusobacterium species, and 
Prevotella, are normally present in the gingival 
crevices [2-4]. Although the predominant or-
ganisms are anaerobic bacteria, other aerobic 
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bacteria such as Streptococci milleri, Staphylo-
coccus aureus, and Klebsiella pneumoniae may 
also cause monomicrobial or mixed lung ab-
scess with anaerobes [4]. Herein, we report the 
case of a patient who did not have an impaired 
mechanical defect or immunocompromised sta-
tus, but developed simultaneously psoas muscle 
and lung abscesses.

Case Report

A 59-year-old man was an ex-smoker (2.5 
PPD for 30 years) who had quit smoking for 3 
years. He reported a daily alcohol intake of 3 
glasses of sorghum liquor for 15 years. He ap-
peared otherwise healthy and denied major sys-
temic disease, but had a history of periodontitis. 
He had noticed progressive low back pain for 6 
months. Poor appetite and body weight loss of 
about 10 kg then developed over the most re-
cent 6 weeks. He came to the hospital outpatient 
department and chest X-ray (CXR) was taken 
(Figure 1). The initial CXR did not show an 
active lung lesion. Chest sonography revealed 
no pleural effusion bilaterally. Three days later, 
he came to the emergency room with the chief 
complaint of fever, productive cough, and right 
flank pain. The chest film showed a huge mass 
shadow with air bubbles (Figure 2). Abdomi-
nal computed tomography (CT) revealed right 
lower lobe (RLL) lung abscess around 10.6 × 7 
× 2.3 cm in size and right psoas muscle abscess 
from the T12 to the L2 level, around 3.1 × 4.5 
cm in diameter (Figure 3). 

Hematological findings were as follows: 
white blood cell count 15700/ul with a differ-
ential of 85.2% neutrophils, 6.9% lymphocytes 
and 6.2% monocytes, hemoglobin of 10.8 g/
dL, and a platelet count of 529000/ul. Plasma 
biochemistry values were as follows: sodium 

135 mEq/l; potassium 4.1 mEq/l; blood urine 
nitrogen 17 mg/dl; creatinine 1.1 mg/dl; alanine 

Fig. 1.  The initial CXR film (3 days before admission)

Fig. 2.  CXR film showing a huge ground glass shadow with an air 
bubble (arrow) on the 1st day of admission
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aminotransferase 34 U/l; lactate dehydrogenase 
104 U/l; C-reactive protein 22.52 mg/dl and 
lactate 8.1 mg/dL. 

Lung aspiration yielded a pus-like, mal-
odorous fluid. Empiric antibiotic treatment 
with Flomoxef 2g iv Q8H was administered 
for 7 days. The sputum Gram stain showed 
few Gram-negative bacilli and culture showed 
normal mixed flora. The blood culture, sputum 
fungal culture, sputum acid-fast stain, and se-
rum latex test for Cryptococcus antigen were all 
negative. Culture of the lung aspiration yielded 
Fusobacterium nucleatum which was later sus-
ceptible to beta-lactam/beta-lactamase inhibitor. 
No malignant cells, no fungi, and no Mycobac-
terium were found in the lung aspiration. The 
antibiotic treatment was shifted to amoxicillin/
clavulanic acid 1.2g iv q8h for 14 days. During 
antibiotic treatment, the C-reactive protein and 
leukocytosis with a left shift improved gradu-
ally. The CXR revealed cavity formation with 
an air-fluid level on the 5th day (Figure 4). Chest 
CT scan revealed improvements in resolution 
of the lung abscess and psoas muscle abscess 
on the 25th day (Figure 5). The patient was dis-
charged with a prescription for oral amoxicillin/

clavulanic acid 1g po Q12H.

Discussion

The bacterial etiology of community-
acquired lung abscess (CALA) has changed in 
Taiwan in recent years. Currently, Klebsiella 
pneumoniae is the most commonly isolated 
pathogen in CALA, followed by Streptococci 
milleri and then Peptostreptococcus [5]. Of the 
anaerobes, Peptostreptococcus, Prevotella, and 
Bacteroides are predominant [5]. In psoas mus-
cle abscess, Staphylococcus aureus is the most 
common pathogen, followed by Escherichia 
coli [6]. In Taiwan, Klebsiella pneumoniae has 
also became an important pathogen in psoas 
muscle abscess, especially in immunocompro-
mised cases such as those with diabetes mellitus 
or undergoing renal replacement therapy [7].

Combined pulmonary and psoas muscle 
nocardiosis was reported in a patient with lu-
pus nephritis under prednisolone treatment [8]. 
The main predisposing factor of nocardiosis 
infection is an immunocompromised status. 
Combined pulmonary or miliary tuberculosis 
with tuberculous spondylitis and psoas abscess 

Fig. 3.  Abdominal CT showing RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) on the 1st day of admission
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[8-10], and, primary psoas muscle abscess due 
to Fusobacterium nucleatum have also been 
reported [11-12]. However, to the best of the 
authors’ knowledge, the present case study is 
the first to report a combined lung abscess and 
psoas muscle abscess with monomicrobial Fu-
sobacterium nucleatum.

The insidious onset and occult features of 

psoas muscle abscess usually delay its diagno-
sis and facilitate complications, such as septic 
shock or deep vein thrombosis [13]. Up to 76% 
of cases have localized and/or radiating pain 
[14]. Therefore, in lung abscess patients with an 
immunocompromised status and back or flank 
pain, it is prudent to exclude psoas muscle ab-
scess by CT [15]. 

Fig. 4.  CXR film showing a cavity lesion with an air-fluid level (arrow) on the 5th day of admission

Fig. 5.  Chest CT showing improvements in RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) 25 days later
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  Necrotizing pneumonia and lung abscess 
occur 8-14 days after the initial aspiration event 
[1]. Jugular vein suppurative thrombophlebitis, 
bacteremia with Fusobacterium species, and 
septic emboli may also result in lung abscess. 
A purely anaerobic lung abscess is more likely 
to have a subacute or chronic presentation (with 
>30 days of presenting symptoms before diag-
nosis) than aerobic or mixed lung abscess (72% 
vs. 43%) [5]. Anaerobes are slow-growing and 
may be present in mixed culture with more rap-
idly growing aerobic bacteria.

Fusobacterium nucleatum is an anaerobic, 
non-spore-forming Gram-negative bacillus. 
The most common entry sources for Fusobac-
terium nucleatum are the lower respiratory 
tract, gastrointestinal tract, genitourinary tract, 
skin and soft tissue [16]. In 1 study, respiratory 
tract infection was the predominant identified 
source, especially for pneumonia, followed by 
intra-abdominal sites [17]. Jugular vein throm-
bophlebitis, bacteremia and septic emboli might 
induce disseminated Fusobacterium infection. 
Pneumonia has been shown to have high rates 
of respiratory failure (88.2%) and mortality 
(64.7%). Meanwhile, bacteremia has been as-
sociated with high mortality (41.5%), especially 
in patients with renal insufficiency, heart fail-
ure, or malignancy [18]. 

Species of Fusobacteria are reported to be 
capable of producing β-lactamases with an inci-
dence rate of up to 41.1% [19]. Fusobacterium 
nucleatum is the most common species of Fu-
sobacteria. Anaerobes from lung abscess have 
shown an increase in resistance rates to penicil-
lin (15%) and clindamycin (5%) in Taiwan [5]. 
But monotherapy with clindamycin as empiri-
cal treatment for lung abscess is unsuitable 
because of the high rate of resistance of Strep-
tococci milleri to clindamycin (20%) and the 

lack of activity against Gram-negative bacilli 
[5]. A β-lactam/β-lactamase inhibitor or 2nd to 
3rd-generation cephalosporin plus clindamycin 
or metronidazole as empirical therapy for lung 
abscess is recommended.

In this case, we used Flomoxef, a broad-
spectrum 3rd-generation cephalosporin that cov-
ers anaerobes, Gram-positive cocci, and Gram-
negative bacilli, including extended-spectrum 
beta-lactamase (ESBL)-producing species. 
Then we shifted the antibiotics to amoxicillin/
clavulanic acid based on a drug sensitivity test 
of lung aspirate and as an empirical therapy 
for psoas muscle abscess. Effective treatment 
for psoas muscle abscess should include ap-
propriate antibiotic therapy and drainage of the 
abscess. However, successful treatment with 
antibiotics alone has also been reported [14,20-
21]. Abscesses smaller than 3 cm in size may 
be treated with antibiotics alone; surgery can be 
reserved for complicated recurrences [20]. 

In conclusion, we demonstrated the pres-
ence of Fusobacterium nucleatum, an anaerobic 
pathogen, simultaneously in lung abscess and 
psoas muscle abscess. Periodontal disease is 
a risk factor for anaerobic lung abscess. Im-
munocompromised status may have been the 
underlying cause of both the lung abscess and 
psoas muscle abscess in the reported patient. 
β-lactam/β-lactamase inhibitor or 2nd to 3rd-
generation cephalosporin plus clindamycin or 
metronidazole is recommended for treatment 
of combined lung and psoas muscle abscesses 
caused by Fusobacterium nucleatum.
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腰肌膿瘍合併快速生長的梭桿菌肺膿瘍－病例報告

黃漢笙　沈光漢　許正園

肺膿瘍通常起因於吸入性肺炎後導致肺實質壞死。口咽部厭氧菌是最常見的吸入性病原菌，然而在

台灣，社區感染的肺膿瘍其細菌種類並不相同，克雷伯氏肺炎桿菌已成為最常見的細菌。我們報導一個

59 歲男性一開始以下背痛六個月為表現，胸腔 X 光和腹部電腦斷層顯示三日內快速擴大的肺膿瘍和腰肌

膿瘍。肺部抽吸培養結果為具核梭桿菌，符合病人牙周病的病史，但並非腰肌膿瘍常見的病原菌。此病人

並無機械性吞嚥缺陷或免疫功能不全的情況。我們一開始使用靜脈注射 Flomoxef 作為經驗性抗生素，並

依據藥敏試驗以靜脈注射 Amoxicillin/Clavulanic acid 接替使用。以胸腔 X 光和胸腔電腦斷層追蹤，顯示

肺膿瘍和腰肌膿瘍皆有改善，病人於開立口服 Amoxicillin/Clavulanic acid 後出院繼續藥物治療，門診胸腔

X 光追蹤顯示肺膿瘍完全消退。( 胸腔醫學 2013; 28: 215-221)

關鍵詞：肺膿瘍，腰肌膿瘍，厭氧菌，牙周病，具核梭桿菌

台中榮民總醫院　內科部　胸腔內科
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A Case of Disseminated (3 organs) and Complicated 
Tuberculosis Infection with Multiple Endocrine 

Disturbances

Pai-Yang Lin, Jiunn-Diann Lin*, Ming-Chih Yu, Kuan-Jen Bai, Shian-Jiun Lin,
Jer-Hwa Chang

We reported the case of a 22-year-old female presenting with disseminated and 
complicated tuberculosis (TB) infection with multiple endocrine disturbances. The patient had 
miliary pulmonary TB, TB meningitis with tuberculoma, and tuberculous enteritis. She also 
had multiple endocrine disturbances, including hypothyroidism, hypogonadism, and growth 
hormone deficiency. After 5 months of thyroxin supplement, all the endocrine disturbances, 
especially of the thyroid, had returned to normal under effective anti-tuberculous drug 
treatment. To now the best of our knowledge, there has been no published report such as 
ours of a case of disseminated and complicated TB with endocrine disturbances. (Thorac 
Med 2013; 28: 222-227) 

Key words: disseminated tuberculosis, hypogonadism, hypothyroidism, hypopituitarism
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Introduction 

According to the statistical data of the 
Centers for Disease Control in Taiwan, 12,589 
people were infected with mycobacterium tu-
berculosis (TB) in 2011. In the United States, 
extrapulmonary TB accounts for roughly 15% 
of TB cases among immunocompetent hosts [1], 
and in Taiwan, cases of new extrapulmonary 
TB amounted to around 4% of all TB cases in 
2009 [2]. Lymphatic TB was the most common 
of the extrapulmonary TB cases, followed by 
bone and joint TB; involvement of the endo-

crine system was very rare [3]. In the published 
literature, involvement of the hypothalamo-
pituitary axis, in the form of TB meningitis, is 
also uncommon, and is 1 of the most severe 
forms of extrapulmonary TB, resulting in high 
morbidity and mortality [4]. 

We report a rare case of disseminated TB 
complicated with multiple organ involvement, 
including the lung, brain, and intestine. Acute 
respiratory distress syndrome (ARDS) devel-
oped 3 days after hospitalization, although TB is 
a rare cause of ARDS [5]. There were also mul- 
tiple endocrine disturbances, including hypothy-
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roidism, hypogonadism, and growth hormone 
deficiency. After successful anti-tuberculous 
treatment, the multiple endocrine disturbances 
returned to normal. To the best of our knowl-
edge, this is the first published case of diffuse 
TB infection with multiple endocrine dysfunc-
tions.

Case Report

This 22-year-old female had no history of 
systemic medical problems. Her body height 
was 162 cm, and body weight was 42.9 kg. 
She had experienced chill/fever, lethargy, and 
general weakness for several weeks, and went 
to local medical doctors who diagnosed her as 
having upper respiratory tract infection. With 
progression of the symptoms, she was sent to 
our emergency department, where she reported 
burst headaches and lethargy. The brain MRI 
revealed multiple small, target-like enhancing 
nodules (Figure 1). The chest X-ray (CXR) also 
revealed diffuse and tinny lung lesions, compat-
ible with miliary TB (Figure 2). The chest CT 

also revealed diffuse peribronchial infiltration, 
a tree-in-bud appearance and patchy consolida-
tions in the bilateral lungs (Figure 3). She was 
then given anti-tuberculous drugs, including 
isoniazid, rifampicin, pyrazinamide, and eth-
ambutol, and was admitted to the intensive care 
unit under the impression of disseminated TB 
infection.

She received a lumbar puncture with low 
glucose and elevated protein levels in the cere-

Fig. 1.  Brain MRI revealed multiple small, 
target-like enhancing nodules.

Fig. 2.  CXR revealed diffuse tiny nodules in the bilateral lung fields 
(the 1st admission day).

Fig. 3.  Chest CT also revealed diffuse peribronchial infiltration, a 
tree-in-bud appearance, and patchy consolidations in bilateral lungs.
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brospinal fluid (CSF) and a positive TB poly-
merase chain reaction (PCR) finding. Under the 
impression of TB meningitis, dexamethasone 
(5 mg) 1 amp ivd q6h was thus prescribed for 
8 days. Three days later, she developed ARDS 
(Figure 4). The sputum acid-fast bacilli stain 
was positive, and the acid-fast bacilli culture of 

sputum later revealed mycobacterium TB and 
was sensitive to all anti-tuberculous drugs. Due 
to disease severity, streptomycin and moxiflox-
acin were later added to the anti-tuberculous 
treatment. After endotracheal tube extubation 
and successful general medical control, she was 
transferred to a general isolation ward. 

On the 21st admission day, she developed 
intestinal obstruction, and on the 28th day, un-
derwent exploratory laparotomy with opera-
tive findings of severe adhesion status post-
adhesiolysis and decompression. The pathology 
report of the small intestine serosa was fibrous 
adhesion band with caseating granulomatous 
inflammation (Figure 5). The TB PCR test of 
ascites was positive. 

On 47th admission day, the CXR incidentally 
revealed right pneumothorax (Figure 6), which 
was poorly resolved, so she accepted video- 
assisted thoracoscopic surgery (VATS) 2 weeks 
later. After she had attained a stable condition, 

Fig. 4.  CXR revealed diffuse tiny nodules and infiltration in the 
bilateral lung fields (the 2nd admission day).

Fig. 5.  Caseating granulomatous inflammation in the small intestine 
serosa.

Fig. 6.  CXR revealed right pneumothorax (the 47th admission day).
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she was discharged with outpatient department 
follow-up.

During admission, she presented a series of 
endocrine problems, as follows:

Hypothyroidism
The TSH was 0.491 uIU/ml (normal range: 

0.27~4.20), free T4 was 0.741 ng/dl (normal 
range: 0.93~1.71), and triiodothyronine (T3) 
was 84.05 ng/dl (normal range: 70~200), so 
central hypothyroidism was diagnosed, but 
she did not accept a thyroxin supplement for 
3 months. The following TSH was 1.74 uIU/
ml, free T4 was 0.765 ng/dl, and T3 was 130.6 
ng/dl, so she then accepted thyroxine 0.05 mg 
po qd for 3 months following 0.1 mg qd po 
for 2 months. After cessation of thyroxine, the 
follow-up free T4 and TSH levels were within a 
normal range.

Hypogonadism
No menstruation had occurred for months, 

so she underwent a series of studies. In the mid- 
follicular phase, the follicle-stimulating hor-
mone (FSH) level was 6.88 mIU/ml (normal 
range: 3.85~8.78), the luteinizing hormone 
(LH) level was 1.00 mIU/ml (normal range: 
2.12~10.89), and the estrodiol level was less 
than 20 pg/ml (normal range: 27~122). Central 
hypogonadism was then diagnosed. She received 
7 days of medroxyprogesterone and estradiol 
for the missed menstrual periods, but with little 
effect. After effective anti-TB treatment for 6 
months, normal menstruation returned. 

Growth hormone deficiency
The insulin-like growth factor 1 (IGF-1) 

level was 96.1 ng/ml (normal range: 116~358), 
but growth hormone therapy was not added. 
Two months later, after effective TB treatment, 

Fig. 7.  CXR after anti-TB treatment revealed much improvement (the 
11th month).

the IGF1 level returned to 369 ng/ml.
The clinical picture and CXR (Figure 7) 

showed much improvement after the successful 
treatment.

Discussion

In Taiwan, the mortality rate of patients 
with active pulmonary TB requiring mechani-
cal ventilation is very high [6]. According to 
the Science Citation Index (SCI) of published 
papers till now, the most commonly involved 
endocrine organ in TB is the adrenal gland [7]. 
This is the first reported case of disseminated 
and complicated TB infection with multiple 
endocrine system disturbances. Hypothalamic 
pituitary axis dysfunction, including hypothy-
roidism, hypogonadism, and growth hormone 
deficiency, was suspected to be central ner-
vous system (CNS)-related TB infection. Thus 
the treatment was focused on the underlying 
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disease [8-9]. It was not surprising that the 
hypothalamic-pituitary axis dysfunction of the 
patient fully recovered after effective anti-TB 
treatment. 

Hypomenorrhea and amenorrhea in patients 
with pulmonary TB may result from dysfunc-
tion of the CNS, premature ovarian failure, or 
organic lesions in the uterine endometrium. 
Amenorrhea due to TB is caused mostly by 
a functional or organic disorder in the hypo-
thalamic-pituitary-ovarian axis [8-9]. As for 
growth hormone deficiency, the indication is 
mainly focused on Turner’s syndrome, idio-
pathic short stature, and other factors [10], so 
growth hormone was not given to the patient 
during hospitalization.

The case number of patients with dissemi-
nated TB with multiple organ involvement is 
very low. We may perform an endocrine study 
under clinical suspicion, especially when the 
CNS is involved. If the patient receives treat-
ment as soon as possible, there may still be a 
good prognosis. 
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瀰漫性結核病感染併發多重內分泌失調－病例報告

林百揚　林俊佃 *　余明治　白冠壬　林賢君　張哲華

我們報告一名 22歲女姓同時有瀰漫性結核菌感染併發多重內分泌失調的病例。病人有粟粒性肺結核、

結核性腦膜炎及結核腫、以及腸結核。病人同時有多重內分泌失調，包含甲狀腺功能低下，性腺功能低下，

以及生長激素不足。在投與有效的抗結核病藥物的治療以及 5 個月甲狀腺素補充後，所有內分泌失調的問

題，特別是甲狀腺功能都已回復到正常的範圍。在目前已發表的病例報告中，並沒有關於瀰漫性結核菌感

染併發多重內分泌失調的病例，本篇論文係首篇探討此類案例之文獻。( 胸腔醫學 2013; 28: 222-227)

關鍵詞：瀰漫性結核病，性腺功能低下，甲狀腺功能低下，腦下腺功能低下
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