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Abstract

Over the past 30 years, diabetes mellitus (DM) has become one of the 10 leading causes of death in Taiwan. 
Its serious complications have caused a great economic burden. DM is also the most important underlying disease 
contributing to the high incidence of end-stage renal disease in Taiwan. The majority (>90%) of patients with diabetes 
have type 2 DM (T2DM). Metformin is the first-line treatment for T2DM due to its safety, low cost, anti-inflammatory 
properties, and potential cardiovascular benefits. Metformin is predominantly (90%) excreted via the kidney and 
may impair lactate excretion. Thus, T2DM patients with chronic kidney disease (CKD) are at high risk of metformin-
associated lactic acidosis. Due to a lack of data from studies into metformin-associated lactic acidosis, there are no 
consistent recommendations across the international guidelines about the safe dosage of metformin for patients at 
different stages of CKD. The recommended dose of metformin only considers T2DM patients with mild CKD [estimated 
glomerular filtration rate (eGFR) 45–60 mL/min/1.73 m2), although this should be reduced for those with moderate 
CKD (eGFR 30–45 mL/min/1.73 m2). There are few empirical studies on use of metformin in T2DM patients with severe 
CKD (eGFR < 30 mL/min/1.73 m2) due to difficulties conducting randomized controlled trials. Metformin use in T2DM 
patients with advanced CKD was previously shown to be associated with increased risk of all-cause mortality compared 
with non-users, based on a nationwide population database. A recent population-based study in the United States also 
showed that patients with mild and moderate CKD were not at risk of lactic acidosis, whereas those with severe CKD 
showed a significant risk. Therefore, the safety of metformin usage must be considered in T2DM patients at different 
CKD stages. Based on the safe use and therapeutic effect of metformin, the Taiwan Food and Drug Administration 
recently modified the contraindications for metformin to state that use should be discontinued for T2DM patients with 
severe CKD.

Key words: chronic kidney disease, type 2 diabetes mellitus, metformin

A previous study that analyzed data from 138 
countries and territories reported that, in 2019, the 
global prevalence of DM in adults aged 20–79 years 
was 9.3% (463 million people), and is expected to 
increase to 10.2% and 10.9% in 2030 and 2045, 
respectively[1]. Over the past 30 years, diabetes mel-
litus (DM) has been among the 10 leading causes 
of death in Taiwan. Its serious complications have 

caused great economic burden, affecting 2.3 million 
people, with an estimated prevalence of 11% until the 
end of 2019 in Taiwan.

DM is a major cause of chronic kidney disease 
(CKD) and end-stage renal disease (ESRD). In 2016, 
the prevalence of DM among patients with ESRD was 
50.4%, with the incidence of ESRD increasing from 
352 per million in 2003 to 493 per million in 2016, 
based on the 2018 Annual Report on Kidney Disease 
in Taiwan. 

Type 2 DM (T2DM) is the most common type 
of diabetes, accounting for around 90% of all cases. 
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Metformin is the recommended first-line antihyper-
glycemic pharmacotherapy for patients with T2DM. 
While adverse side effects including gastrointes-
tinal irritation, such as abnormal pain, diarrhea, and 
nausea, are common, metformin is still widely used 
due to the benefits of its low cost, potential cardiac 
function protection, inflammation inhibition, and 
enhancement of antioxidant defenses. Metformin 
is a biguanide antihyperglycemic drug that reduces 
gluconeogenesis. Its mechanism of action is thought 
to be via activation of AMP-activated protein kinase 
(AMPK) in the cell. The AMPK cascade activates cata-
bolic pathways to produce ATP and reduces visceral 
fat and cholesterol synthesis [2, 3]. Metformin may 
act via inhibition of mitochondrial respiratory chain 
complex I in the liver to further activate AMPK. Met-
formin also reduces intestinal glucose levels and 
decreases insulin sensitivity in peripheral muscle 
mass and liver. Single use of metformin has a low 
risk of hypoglycemia as it does not act directly on the 
β-cells in the pancreas.

Metformin has distinct pharmacokinetics and 
is eliminated unchanged via the urine, liver, or bile. 
Around 90% of metformin is eliminated rapidly and 
actively via renal extraction after drug absorption 
during the first 24 h[4]. Common side effects of met-
formin include gastrointestinal symptoms, such as 
diarrhea, nausea, vomiting, and indigestion, as well 
as vitamin B12 deficiency, headache, and excessive 
fatigue. Lactic acidosis is a rare but dangerous side 
effect, with a high risk (around 50%) of mortality[5]. 
A large-scale retrospective study to evaluate the risk 
of lactic acidosis in T2DM patients with different 
levels of kidney function showed incidence rates of 
10.4, 4.6, 17, and 39 per 100,000 person-years for 
all patients and patients with mild, moderate, and 
severe kidney dysfunction, respectively[6]. Another 
cohort study also found that metformin use was 
associated with a significantly increased risk of lactic 
acidosis [adjusted hazard ratio (aHR), 6.37; 95% 
confidence interval (CI), 1.48–27.5] among patients 
with estimated glomerular filtration rate (eGFR) < 
60 mL/min/1.73 m2 despite some study limitations, 
such as incomplete eGFR data (27.4% missing among 
metformin users) and not accounting for changes in 
eGFR over time.[7] A recent community-based cohort 
study (n = 75,413) in the United States examined the 
association between metformin use and risk of lactic 
acidosis in patients with different levels of kidney 

function and concluded that metformin use was not 
associated with overall incident lactic acidosis among 
DM patients with eGFR of 45–59 mL/min/1.73 m2 
(aHR, 1.16; 95% CI, 0.95–1.41) or eGFR of 30–44 mL/
min/1.73 m2 (aHR, 1.09; 95% CI, 0.83–1.44) compared 
with metformin non-users. However, among DM 
patients with eGFR < 30 mL/min/1.73 m2, metformin 
users were associated with an increased risk of 
lactic acidosis compared with metformin non-users 
(aHR, 2.07; 95% CI, 1.33–3.22). Further analysis using 
propensity score-matching showed no significant 
association between metformin use and increased 
risk of lactic acidosis across in patients with eGFR 
< 30 (aHR, 0.82; 95% CI, 0.55–1.23), 30–44 (aHR, 
0.71; 95% CI, 0.45–1.12), and 45–59 (aHR, 1.46; 95% 
CI, 0.86–2.48) mL/min/1.73 m2.[8] A recent Taiwan 
population-based, observational, retrospective, pro-
pensity score-matched cohort study reported that 
the all-cause mortality rates for metformin users 
and non-users with advanced CKD (approximately 
stage 5) were 53% (434/813) and 41% (1012/2439), 
respectively, with 2.1 years median follow-up. These 
study also revealed that metformin users had a sig-
nificantly higher risk of all-cause mortality and serum 
creatinine levels >530 μmol/L (equivalent to ESRD) 
after adjustment for potential risk factors (aHR: 1.35, 
95% CI: 1.20–1.51) compared with non-users with 
T2DM. There was a dose-response effect between 
metformin and increased all-cause mortality risk. In 
the subgroup analysis, consistent results were found 
across all subgroups. However, compared with met-
formin non-users, metformin users had a higher but 
non-significant risk of lactic acidosis (aHR, 1.30; 95% 
CI, 0.88–1.93), with the highest risk found among 
T2DM patients taking >1000 mg metformin per day[9].

According to the international prescribing guide-
lines for metformin in kidney impairment, the United 
States Food and Drug Administration[10], American 
Diabetes Association[11], and the European Associa-
tion[11] recommend that a dose reduction should be 
considered for T2DM patients with eGFR < 45 mL/
min/1.73 m2, and use of metformin is not recom-
mended for patients with eGFR 30–45 mL/min/1.73 
m2. The National Institute for Health and Care Excel-
lence[12] recommend that metformin should be pre-
scribed with caution in patients with eGFR < 45 mL/
min/1.73 m2, as well as for those at risk of a sudden 
deterioration of kidney function and those at risk 
of eGFR < 45 mL/min/1.73 m2. Similarly, metformin 
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use should be discontinued if eGFR reaches <30 
mL/min/1.73 m2. The New Zealand Medicines and 
Medical Device Safety Authority, Medsafe [13], recom-
mends adjustment of metformin dosage for patients 
with creatinine clearance (CrCl) of 30–60 and 15–30 
mL/min to 1000 and 500 mg/day, respectively. Use of 
metformin in patients with CrCl < 15 mL/min should 
be discontinued. The Australian Medicines Hand-
book[14] states similar recommendations to that of 
Medsafe, but differs in that metformin is not recom-
mended for patients with CrCl <30 mL/min, but it can 
be considered for patients with stable kidney func-
tion and CrCl > 15 mL/min with careful monitoring.

In conclusion, metformin is a first-line oral 
hypoglycemic agent with a similar curative effect 
to that of insulin. There are some benefits of met-
formin for patients with T2DM, such as lower risk 
of hypoglycemia and cardiovascular disease, low 
cost, anti-inflammatory, and weight loss. Despite its 
benefits, metformin use among patients with CKD is 
associated with increased risk of lactic acidosis and 
all-cause mortality, particularly in patients with late-
stage CKD. The findings from a previous Taiwanese 
population-based study support the increased risk 
of all-cause mortality among metformin users with 
T2DM and advanced CKD. Therefore, the Taiwan 
Food and Drug Administration has modified the con-
traindications for metformin to recommend that it 
must be discontinued in T2DM patients with eGFR < 
30 mL/min/1.73 m2.
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有慢性腎臟病之第二型糖尿病患使用metformin 的安全性考量

張祐剛1,4　范洪春2,5　陳玉珍1　陳怡妤1　曾耀賢3,4,*
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受文日期：民國 109年 03月 02日；接受刊載：民國 109年 03月 03日

摘要

　　在過去 30年，糖尿病皆高居台灣地區十大死因前五位，糖尿病所引起的嚴重的併發症，已造成國家
社會經濟沉重的負擔，糖尿病也是導致台灣民眾發生末期腎臟病的主要原因。在糖尿病患中，超過 9成
罹患第二型糖尿病。而 metformin是目前主要被用來治療第二型糖尿病的第一線降血糖藥物，因為其安
全、較便宜、抗發炎且具有保護心血管的好處。由於 90%是經由腎臟代謝，所以對於有慢性腎臟病的
第二型糖尿病患而言，會有因為乳酸代謝不足而引起乳酸中毒風險，所以有慢性腎臟病的第二型糖尿病

患具有因服用 metformin引起乳酸中毒的高風險。礙於相關研究缺乏完整資料及不同的研究限制，因此
不同臨床指引在慢性腎臟病不同階段的安全處方及用量並不一致，雖然一般建議中度慢性腎臟病（eGFR 
30-45 ml/min/1.73 m2）需減量使用，但在輕度（estimated glomerular filtration rate (eGFR) 45-60 ml/min/1.73 
m2）建議仍可以正常使用，唯重度（eGFR<30 ml/min/1.73 m2）在使用 metformin上因為臨床試驗研究較
難進行而較少實證依據，一個利用全國性資料庫研究結果顯示，晚期慢性腎臟病患使用 metformin會增
加死亡的風險，近期美國全國性研究亦顯示，輕度及中度慢性腎臟病患使用 metformin不會造成乳酸中
毒的風險，但是重度則有顯著風險，因此在 metformin使用的安全性考量上，仍然要依照病患慢性腎臟
病不同嚴重度採取不同考量，基於藥物的安全性及療效，台灣食品藥物管理署已於近年修正此藥品仿單

禁忌症，將有重度慢性腎臟病的第二型糖尿病患列為禁用。

關鍵詞：慢性腎臟病、第二型糖尿病、metformin

*通訊作者：曾耀賢醫師　童綜合醫療社團法人童綜合醫院　內分泌暨新陳代謝科
 43503臺中市梧棲區台灣大道八段 699號
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Abstract

Paraplegia refers to damage to the neurons in the thoracic, lumbar, or sacral segments of the spinal cord, resulting 
in an injury that is often associated with the loss of motor or sensory functions. In general, the function of the upper 
limbs is not affected, and the extent of damage to the lower body is determined by the location and level of the injury. 
Due to advancements in medical technology, a considerable proportion of paraplegic patients can resume independent 
functions of daily life and return to work or school, following proper treatment and rehabilitation. However, paraplegia 
is only a symptom, not a cause; therefore, the early diagnosis of paraplegia is of great importance. The causes associated 
with paraplegia are numerous, ranging from common trauma to rare infections, and the symptoms can vary. We 
discussed five uncommon paraplegia causes that have been cited in the literature, including spinal dural arteriovenous 
fistula, spontaneous spinal epidural hematoma, aortic dissection, decompression sickness, and spinal tuberculosis, 
and review the pathophysiology and clinical symptoms associated with each cause, as well as their treatment and 
prognosis. We hope to expand the range of possibilities for the differential diagnosis of paraplegia, to increase the 
likelihood of proper diagnoses and treatment at early stages.

Key words: paraplegia, arteriovenous fistula, spontaneous hematoma, decompression, aortic dissection, spinal 
tuberculosis

Introduction

Paraplegia refers to the impairment or loss of 
motor or sensory function in the thoracic, lumbar, 
or sacral regions of the spinal cord, secondary to the 
damage of neural elements within the spinal canal. 
Arm functioning is generally spared, but the trunk, 
legs, and pelvic organs may be involved, depending 
on the level of injury [1]. Symptoms can include the 
loss of sensation or mobility below the level of injury, 
the loss of bladder and bowel function, and unex-
plained pain. Paraplegia can be further categorized 
into complete and incomplete paraplegia. Complete 
paraplegia is defined as the complete lack of motor 

or sensory function at the lowest sacral segment, 
whereas incomplete paraplegia indicates that some 
amount of function, either motor or sensory, is pre-
served below the neurological level. Paraplegia is 
predominantly caused by spinal cord injuries that 
result from accident or trauma; however, other 
causes include iatrogenic injuries, genetic disorders, 
autoimmune diseases, infections, tumors, and stroke. 
Treatment varies, depending on the severity, the level 
of injury, and the etiology. In this article, we briefly 
discuss some uncommon etiologies, to expand the 
possibilities available to readers when performing 
differential diagnosis for paraplegic patients.

Relevant Case Presentation 

Case 1: Spinal dural arteriovenous fistula (SDAVF)
A 79-year-old female patient, with a history 

Tungs’ Medical Journal 14 (2020) 5-12
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of chronic atrial fibrillation under anticoagulation 
therapy, was admitted to the hospital with persistent 
coma after a first episode of seizure. Lumbar punc-
ture was performed, and prophylactic enoxaparin 
was instituted 24 hours later. Abrupt lower limb 
anesthesia and paraplegia developed 5 days after the 
lumbar puncture. Magnetic resonance imaging (MRI) 
revealed a subarachnoid hematoma from T12-L5, and 
arteriography showed a spinal dural arteriovenous 
fistula at T12 to L1. Embolization and spinal laminec-
tomy were performed, for subarachnoid hematoma 
evacuation [2]. 

Case 2: Spontaneous Spinal Epidural Hematoma 
(SSEH)

A 31-year-old female patient, without a recent 
history of infection, trauma, surgery, or anticoagulant 
use, presented at the emergency department with 
weakness in the bilateral lower extremities, after 
waking up in the morning. The patient then dete-
riorated to the acute onset of flaccid quadriplegia 
[American Spinal Injury Association (ASIA) score A]. 
The initial laboratory tests and blood pressure were 
within normal limits. Neurological exam disclosed the 
loss of bilateral lower extremity muscle power (0/5), 
the loss of skin sensation below the T4 vertebral 
level, with saddle anesthesia, a positive Babinski sign 
of the bilateral lower extremities, and reduced bilat-
eral tendon reflex. MRI revealed a posterior epidural 
hematoma, from the T2 to T3 levels, with spinal cord 
compression. Spontaneous spinal epidural hema-
toma was diagnosed. An urgent, posterior-approach, 
decompression laminectomy with hematoma evacu-
ation was performed, and early rehabilitation was 
initiated [6]. 

Case 3: Acute Aortic Dissection 
A 56-year-old female patient, with a medical 

history of chronic obstructive pulmonary disease, 
presented to the emergency department with the 
chief complaints of lumbar back pain and paresthesia 
and paralysis in both lower extremities. She was in 
her usual state of health, without walking difficulties, 
90 minutes before the presentation of symptoms. 
She denied any previous surgeries, intravenous drug 
abuse, fever, or recent trauma. Her vital signs were 
remarkable for hypertension and tachypnea. The 
initial laboratory findings disclosed hypokalemia, 
elevated glucose levels, and elevated white blood cell 

counts. Computed tomography (CT) scan revealed 
disc herniation, which resulted in L5/S1 spinal ste-
nosis. After the administration of pain control and 
antibiotics, she was referred for MRI scanning. Upon 
arrival, she was noted for a blood pressure of 176/84 
mmHg and sustained low back pain. Physical examina-
tion revealed flaccid paralysis and both lower extrem-
ities were cold and pulseless to palpation. Neurologic 
examination disclosed anesthesia below the level of 
T10, with absent patella tendon reflexes. Doppler 
ultrasound failed to detect bilateral dorsalis pedis 
and femoral pulses. CT angiography (CTA) showed 
Stanford type A aortic dissection (AD), extending to 
the celiac trunk, with an abdominal aortic thrombus 
proximal to the iliac bifurcation. Anti-hypertensive 
agents were administered, and urgent surgical repair 
was performed [9].

Case 4: Decompression Illness (DCI)
A 46-year-old, experienced, female diver dived 

to 110 feet for 27 minutes and conservatively decom-
pressed for 13 minutes, at 10 feet. Within 10 minutes 
after she surfaced, her right foot felt hot and tingly 
while climbing onto the boat. Then, it became pro-
gressively numb, with radiation to the thigh. Her left 
limb suffered from the same symptoms, and low back 
pain developed. She could not walk after reaching 
the shore for 30 minutes. Immediately, pure oxygen 
was delivered for 60 minutes, and her sensation and 
strength gradually recovered. She was fully recovered 
and felt normal one week later [14]. 

Case 5: Spinal Tuberculosis 
A 33-year-old female presented to the hos-

pital with low back pain that radiated to her lower 
extremities and the inability to walk. She began expe-
riencing these symptoms approximately four months 
previously and was incapable of performing her usual 
activities. One month prior to her presentation, she 
noticed the progressive inability to move her lower 
limbs and eventually became bed-bound. Occasional 
fever, decreased appetite, and weight loss were men-
tioned, beginning six months prior to presentation. 
No cough, chest pain, or shortness of breath was 
noted. On examination, she appeared malnourished, 
with tachypnea and raised body temperature. Chest 
auscultation revealed bilateral crackles. Lower limb 
examination disclosed bilaterally decreased muscle 
power (3/5), with diminished plantar reflexes and 
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tenderness at the L1-L2 area. X-ray of the lumbosa-
cral spine region showed L2 compression, with the 
involvement of the L1-L2 paradiscal area. MRI of the 
spine revealed spondylodiscitis at the L1-L2 level, with 
a soft tissue component compromising the spinal 
canal and a bilateral psoas muscle abscess. Chest 
X-ray revealed a bilateral heterogeneous opacity, 
with right upper lobe (RUL) cavitation. Sputum acid-
fast staining was positive. She was diagnosed with 
pulmonary tuberculosis, with vertebral involvement. 
Spinal decompression was performed, and anti-
tubercular therapy was administered [17]. 

Discussion

A. Spinal dural arteriovenous fistula
SDAVF is the most common vascular malforma-

tion of the spine. SDAVF has a male predilection and 
many cases become symptomatic during middle age, 
suggesting that it is likely to be an acquired disease. 
Most lesions are solitary and are frequently found in 
the thoracolumbar region (T6-L2). The exact etiology 
remains unclear [2,3]. 

Typically, a radiculomeningeal artery enters 
a radicular vein and forms an SDAVF on the dorsal 
surface of the dural root sleeve in the interverte-
bral foramen. Consequently, the increased pressure 
within the perimedullary venous plexus results in 
decreased spinal vein drainage, leading to venous 
congestion, with intramedullary edema and dilated 
and torturous veins, which subsequently cause spinal 
cord hypoxia and myelopathy [4]. 

Symptoms progress slowly and are nonspe-
cific, including tingling pain, lower back pain, par-
esthesia, sensory loss, lower extremity weakness, 
and unsteady gait. Symptoms become worse during 
physical activity. Bowel and bladder incontinence and 
erectile dysfunction often present late during the 
course of the disease. However, spinal hemorrhage is 
very rare [3,4]. 

SDAVF diagnosis is generally confirmed by MRI 
and spinal angiography. On a T1-weighted scan, 
after contrast administration, the dilated perimedul-
lary vessels are enhanced. Meanwhile, cord edema 
appears as hyper-intensity, with peripheral sparing, 
on a T2-weighted scan. A prominent, serpiginous, 
and engorged perimedullary venous plexus can be 
observed on the dorsal aspect of the cord. Digital 
subtraction angiography (DSA) is the gold standard 

for diagnosis because it can help identify the location 
of the fistula. After injection, the delayed return of 
contrast material in the radiculomedullary arteries, 
with the early venous filling of the radiculomedullary 
veins, can be observed [4,5].

Treatment with endovascular embolization is 
performed using liquid embolic agents, to occlude 
the distal part of the feeding artery and the proximal 
part of the draining vein. Other options include sur-
gical therapy to ligate the draining vein, which should 
be considered if endovascular treatment is contrain-
dicated or fails [2-4].

Prognosis is associated with the duration of the 
symptoms and disability before treatment. Although 
motor and sensory impairment benefit the most 
from treatment, sphincter and erectile dysfunction 
often respond less effectively [3,4].

B. Spontaneous spinal epidural hematoma
SSEH is defined as the accumulation of blood 

within the epidural space, without known traumatic 
or iatrogenic causes, and constitutes less than 1% of 
all spinal epidural lesions, with an annual incidence of 
approximately 1 per million individuals. SSEH typically 
occurs in individuals in their forties and fifties, and 
the exact etiology remains unknown. Predisposing 
factors include underlying coagulopathy, antico-
agulant use, arteriovenous malformation, increased 
intra-thoracic or intra- abdominal pressure, and 
hypertension [6,7]. 

The origin of hemorrhages remains under 
debate. However, most evidence supports the 
hypothesis of venous bleeding. The low pressure, 
valveless, epidural venous plexus is vulnerable to any 
changes in pressure from the thoracic and abdominal 
cavities, such as those that occur during coughing 
and sneezing, which can result in a venous rupture. 
According to the arterial bleeding hypothesis, a 
hematoma forms quickly, resulting in the abrupt 
onset of SSEH. However, the origin of bleeding is not 
a major prognostic factor [6,7]. 

Compared with the ventral epidural side, SSEH 
is more often observed on the dorsal aspect, due 
to the larger dorsal epidural plexus and a region 
called the locus minor resistentiae, which is more 
susceptible to rupture following minor variations 
in intravenous pressure. Moreover, the ventral epi-
dural veins receive more support from the posterior 
longitudinal ligament. SSEH occurs predominantly 
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at the cervicothoracic and thoracolumbar segments 
because the increased mobility of these segments 
applies more tension to the epidural veins [7]. 

Symptoms vary, depending on the location 
and severity of spinal cord compression. Typically, 
patients present with the acute onset of severe neck 
or back pain, with occasional radiation to the extrem-
ities, followed by the rapid progression to nerve root 
or spinal cord compression symptoms. Hyporeflexia 
and flaccid paralysis may also present [6-8]. 

MRI is the diagnostic standard because it can 
determine both the location of the hematoma and the 
severity of spinal cord compression. Within the first 
24 h of symptom onset, hematoma typically appears 
hyperintense on T2-weighted images and often 
becomes hyperintense on both T1- and T2-weighted 
scans 24 h later. Chronic hematomas may emerge as 
hypointensities on both T1- and T2-weighted images 
[7].

Surgical decompression, along with hematoma 
evacuation, is the standard treatment for SSEH. Based 
on a small number of case reports, many have sug-
gested urgent surgical decompression within 12–48 
h of symptom onset, to achieve optimal neurologic 
improvements. Only those who are not fit for surgery 
and those who are asymptomatic, with spontaneous 
hematoma resorption, can be managed conserva-
tively [7,8]. 

The time interval to surgery and, more impor-
tantly, the degree of preoperative neurological defi-
cits are two major prognostic indicators. Other poor 
prognostic factors include the involvement of four or 
more spinal segments, sensory impairment, and the 
involvement of areas that have narrow spinal canals 
[6-8].

C. Acute Aortic Dissection
AD is a life-threatening condition that describes 

a tear in the intimal layer of the aortic wall, leading to 
blood extravasation into the media of the aorta and 
the creation of a false lumen. AD may affect other 
arteries, by blocking blood flow in the true lumen, 
resulting in decreased blood flow to the vital organs. 
Dissection weakens the aortic wall, causing aneu-
rysm formation or vessel rupture. The mortality rate 
increases by approximately 1% per hour during the 
first 48 hours if the diagnosis is delayed [9,10]. 

AD can be classified into two types, DeBakey 
or Stanford, depending on the site of the dissection. 

DeBakey ADs can be further subdivided into type I, 
which involves both the ascending and descending 
aorta, type II, which involves only the ascending 
aorta, and type III, which involves the descending 
aorta, distal to the left subclavian artery. Stanford 
Ads can be subdivided into type A, which involves 
the ascending aorta, and type B, which involves the 
descending aorta. Dissection is more commonly 
observed at proximal sites [9,10].

Risk factors for AD development include hyper-
tension, age, being male, smoking, connective tissue 
disease, and congenital anomalies [9,10].

Typically, the patient presents with abrupt, 
severe, tearing, sharp chest pains that may radiate 
to the back. Other symptoms include syncope, heart 
failure, cerebral vascular accidents, shock, pulse defi-
cits, limb ischemia, and a murmur of aortic insuffi-
ciency [10]. 

However, paraplegia as an initial presentation 
observed in fewer than 2%–5% of all AD cases, most 
likely caused by anterior spinal artery syndrome, due 
to direct compression from the dissection or dis-
section of branch vessels. For instance, the artery 
of Adamkiewciz, between T10-L2, can cause spinal 
cord ischemia. AD often starts with the loss of pain 
and temperature sensation while maintaining intact 
vibration and proprioception sensations. Depending 
on the duration of ischemia, paraplegia may then 
develop [9,11-12]. 

Diagnosis includes history taking, physical exam-
ination, and imaging evaluations, such as chest X-rays, 
trans-esophageal echocardiogram, CT, or CTA [10]. 

However, if paraplegia is the initial manifesta-
tion, doctors may be misled by the lack of spinal cord 
compression on MRI. Therefore, the prompt suspi-
cion of acute AD should be considered when symp-
toms and signs of distal vascular abnormalities, asym-
metric radial pulses, uncontrolled blood pressure, or 
persistent chest pain occur [9,11-12]. 

Treatment plans depend on the type of acute 
AD. In general, intravenous beta-blockers are admin-
istered first, followed by intravenous vasodilators, to 
reduce the heart rate below 60 bpm and blood pres-
sure to the lowest level that preserves perfusion. If 
the ascending aorta is involved, urgent intervention, 
with surgical management, is usually required. If only 
the descending aorta is involved, conservative treat-
ment with medical therapy is generally sufficient 
[9,11-12]. 
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Moreover, if spinal cord ischemia develops, a 
lumbar drain can be placed, to lower intraspinal pres-
sure, optimize cord perfusion, and improve neuro-
logic outcomes [9,12].

The prognosis of paraplegia due to acute AD is 
often considered poor [11].

D. Decompression illness
Decompression illness (DCI) is a dysbaric disease 

that includes decompression sickness (DCS) and arte-
rial gas embolism (AGE). Factors, such as depth-time 
exposure, breathing gas, diver exertion, and water 
temperature can affect the probability of DCI. The 
estimated incidence of DCI is approximately 0.03%, 
with increased risks among patients with persistent 
patent foramen ovale, and the mean age of DCI 
patients is 39 years [13,14]. 

Decompression sickness occurs due to Henry’s 
Law, when nitrogen gas comes out of solution and 
supersaturation occurs during ascent, forming 
bubbles in the tissue and venous blood. The level of 
bubble formation depends on the depth and dura-
tion of the dive and the rate of ascent. Once bubbles 
develop, they result in vascular injuries, such as intra-
vascular coagulation and plasma leakage, and central 
nervous system (CNS) injuries, caused by secondary 
oxidative stress and inflammation. DCS presentations 
differ in severity, with pain in the joints or muscles 
and paresthesia being the most common symptoms. 
The classification depends on the manifestations of 
DCS. Type I includes joint pain, skin rash or marbling, 
swelling or pain in the lymph nodes, and focal edema. 
Type II includes cardiorespiratory failure, inner ear 
presentations, such as vertigo, and neurologic symp-
toms involving the brain or spinal cord, including 
weakness or paralysis, visual disturbances, bowel or 
bladder dysfunction, lethargy, and confusion. Most 
patients become symptomatic within the first 24 
hours [13-15]. 

An arterial gas embolism occurs when a diver 
breathes compressed gas at depth and rapidly 
ascends, without exhaling the air from the lungs. 
According to Boyles’s Law, this series of events may 
result in alveolar rupture and subsequent air leakage 
into the surrounding spaces, leading to barotrauma, 
such as pneumothorax, and pneumomediastinum. 
Moreover, air can enter the pulmonary arterial circu-
lation, causing embolisms that occlude the terminal 

arteries, such as those in the brain, resulting in the 
development of stroke-like events. Manifestations 
vary depending on the sites that are involved. Pain, 
respiratory distress, headache, unconsciousness, 
seizure, blindness, or paresis may be presented [13-15].

The diagnosis of both DCS and AGE is based on 
clinical evaluations, including diving history, depth-
time profile, onset of the symptoms, and physical 
examination. Laboratory and imaging studies gener-
ally provide little benefit to the diagnosis. Although 
chest X-ray and CT can help to detect complications 
associated with pulmonary barotrauma, they are 
often only used to exclude other etiologies. MRI may 
aid the diagnosis of neurologic DCS; however, MRI 
results are often normal [13,14]. 

The severity of the injury and the time to effec-
tive treatment greatly affect neurologic outcomes. 
DCS and AGE are associated with similar presenta-
tions, often occur together, and management strat-
egies are essentially the same for both syndromes. 
The immediate administration of 100% oxygen can 
promote the oxygenation of hypoxic tissues and 
accelerate the rate of nitrogen removal. The timely 
transport the patient to a recompression chamber for 
hyperbaric therapy with oxygen as the primary treat-
ment, as this treatment can reduce bubble volumes 
and inflammation and improve tissue ischemia and 
edema. Additional management strategies, such as 
the use of non-steroidal anti-inflammatory drugs 
(NSAIDs) can decrease the number of recompres-
sion therapy but do not alter clinical outcomes. Fluid 
resuscitation is necessary for potential hypovolemia 
and hemoconcentration. Anticoagulants are adminis-
tered prophylactically in the event of paraplegia. The 
avoidance of hyperglycemia and hyperthermia is also 
recommended [13,15,16]. 

The risks of DCI can be reduced by adopting 
decompression procedures, which allow divers to 
ascend at a rate that is compatible with the slowest 
tissue that accepts and releases gas for the depth and 
duration of the dive. The avoidance of vigorous exer-
cise, the use of alcohol, and cold conditions during 
decompression after diving is also recommended 
[13,15,16]. 

In general, the long-term neurologic prognosis is 
good, and patients achieve complete recovery, likely 
because most injured divers are young and have 
better health conditions[13,15,16].
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E. Spinal tuberculosis
Spinal tuberculosis (TB), often referred to as 

Pott’s disease, accounts for 1%–2% of total tubercu-
losis cases and is the most common manifestation 
of musculoskeletal tuberculosis. Spinal TB is most 
often observed in poorly developed countries and is 
more common among HIV-infected patients. Spinal 
TB generally occurs secondary to an extra-spinal 
source of infection, such as the lungs. Mycobacte-
rium tuberculosis spreads through hematogenous 
routes to the vertebral bodies, where thoracic and 
lumbar segments are most commonly involved. The 
anterior aspect of the vertebral body, adjacent to 
the subchondral plate, is usually affected. As bone 
destruction progresses, collapsing vertebral bodies 
and kyphotic deformities may present, forming an 
internal gibbus. Associated abscesses, granulation 
tissues, and tubercular debris may result in spinal 
cord compression and neurologic deficits. Inflamma-
tion edema, cord atrophy, or even myelomalacia may 
develop [18,19]. 

The presentation is insidious, and constitu-
tional symptoms, such as fever, night sweats, and 
weight loss are often reported. Non-specific, chronic 
back pain may also be noted. If the cervical spine is 
affected, the disease may manifest as neck pain and 
stiffness, dysphagia, stridor, and hoarseness. Cuta-
neous sinuses, paraspinal abscesses, muscle rigidity, 
and spasm may be detected. Neurologic abnormali-
ties present as early spasticity, with exaggerated 
deep tendon reflexes. The loss of motor power, 
including weakness and paraplegia, develops prior 
to the reductions in pain and temperature sensa-
tions. As compression increases, flaccidity and flexor 
spasm, complete sensory loss, and the disturbance of 
bowel and bladder sphincters may occur [18,19]. 

To describe the severity of paraplegia, some 
experts have proposed a 4-grade classification, based 
on motor weakness, walking ability, and neurological 
deficits, as detected on neurological exam. This clas-
sification system can help plan and manage spinal TB 
and paraplegia symptoms [18,20].

Grade 1: Negligible weakness, ability to walk 
without help, clinician detects plantar extensor, 
muscle power grade 4-5.

Grade 2: Mild weakness, ability to walk with 
help, brisk tendon jerks, muscle power grade 3, 
paresthesia.

Grade 3: Moderate weakness, confined to a bed 

but able to move the limbs, brisk tendon jerks, sus-
tained muscle clonus, muscle power grade 1-2, hypo-
esthesia, or anesthesia.

Grade 4: Severe weakness, inability to move 
the limbs, paraplegia to extension or flexion, muscle 
power grade 0, total sensory loss, bowel and bladder 
incontinence.

History taking and examination are important 
for diagnosis. With a high index of suspicion, per-
cutaneous CT-guided biopsy can be performed, to 
obtain bone tissue and abscess samples for acid-fast 
bacilli staining and culture. A biopsy can also allow 
the therapeutic drainage of paraspinal abscesses. 
Nucleic acid amplification tests, which have higher 
specificity and sensitivity and faster results, can also 
be performed. Histological findings showing features 
of caseating granuloma and giant cells can also assist 
the diagnosis. Hematological lab data can present 
with elevated erythrocyte sedimentation rates (ESRs) 
and usually display normal white blood cell counts 
[18-21]. 

The evaluation of spinal images can also provide 
an adequate diagnosis. Plain radiographs may show 
lytic lesions, the wedging of the anterior part of the 
vertebral body, the destruction of the intervertebral 
disc, and paravertebral shadow, with or without cal-
cification, suggesting abscess formation. CT scans 
provide better bony details and allow the earlier 
detection of disease. The maintenance of disc height 
until late in the disease and abscess with calcification 
favor tuberculous lesion over pyogenic diseases. MRI 
is the gold standard for evaluating disk-space infec-
tions and osteomyelitis of the spine, allowing the 
visualization of cord compression [18-21]. 

Conservative anti-tubercular therapy, consisting 
of a 4-drug regimen (isoniazid, rifampicin, etham-
butol, and pyrazinamide), is the usual course of spinal 
TB management. Many experts have suggested treat-
ment for 9 to 12 months, using the directly observed 
treatment short-course (DOTS) method. Most 
patients can achieve pain relief and neurological 
improvements within 3 months of treatment onset. 
The rate of lesion recrudescence is approximately 
2%–5%. Drug resistance has been noted to occur in 
5%–10% of cases, requiring the use of second-line 
drugs, such as quinolone and aminoglycoside [18-21]. 

Although surgical intervention remains con-
troversial, it is generally advised in patients with 
neurological deficits, including paraplegia with 
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acute deterioration, established or predicted spinal 
deformity with instability or pain, large paraspinal 
abscesses, non-diagnostic percutaneous biopsies, 
and poor response to medical therapy. Surgery 
can decompress the spinal cord, correct kyphosis, 
and result in more rapid pain relief. Some surgical 
interventions include anterior decompression, with 
debridement and posterior instrumentation for sta-
bilization. However, laminectomy is contraindicated 
during typical anterior spinal tuberculosis because it 
makes the spine unstable [18-21]. 

Other management strategies include bed rest 
and the use of braces. However, the efficacy of these 
strategies remains questionable [18-21].

Overall, the prognosis is good, with almost all 
patients achieving improvements in neurological 
deficits and pain [18-21].

Conclusions

Paraplegia is a variable condition, and the extent 
of functional loss is correlated with the degree of 
spinal cord injury and the area that is affected. Imme-
diate and proper treatment may result in the best 
chances of recovery. Therefore, the early diagnosis 
of the underlying cause is important. Though not 
commonly observed, these etiologies should be con-
sidered whenever unusual paraplegic situations are 
encountered. 
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摘要

　　截癱是指脊髓的胸、腰或薦段中神經元的傷害，導致運動或感覺功能的損傷或喪失。一般而言，上

肢的功能不受到影響，而其下半身受損的程度則依據受傷的位置和範圍決定。以現今的醫療水平，截癱

的病人在經過適當的治療與復健之後，仍有相當比例的患者能恢復生活獨立自主的功能，甚至重返工作

崗位或學校進修。然而，截癱只是種表象而非病因，因此，早期的診斷顯得更重要。其造成的原因族繁

不及備載，症狀也是各式各樣，從常見的創傷到少見的感染都有可能。本篇文章列舉了五個不常見的原

因，包括脊髓硬脊膜動靜脈瘻管、自發性脊椎硬腦膜外血腫、主動脈剝離、潛水減壓症與脊椎結核病，

並且從病例的呈現到簡單討論個別病因的病生理機轉、症狀和治療等，希望藉此使各位讀者在遇到截癱

的病人時可以有更多的鑑別診斷，從而提早進行治療。

關鍵詞：截癱、動脈廔管、硬脊膜外血腫、主動脈剝離、潛水減壓症、脊椎結核病

*通訊作者： 吳坤霖醫師　童綜合醫療社團法人童綜合醫院　復健醫學部 
43503 臺中市梧棲區臺灣大道八段 699 號
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Abstract

This study aimed to analyze quality of life (QOL) in advanced prostate cancer patients who are undergoing hormonal 
therapy (H/T) to assess major influencing factors and to develop a strategy to improve their QOL. This study enrolled 
108 men with advanced prostate cancer aged 43 to 98 years old (median = 74) who had been receiving androgen 
deprivation therapy for six months to seven years; this therapy consisted of luteinizing hormone-releasing hormone 
(LHRH) agonists, anti-androgen agents alone, or a combination administered at a single medical center. We used the 
47-item Functional Assessment of Cancer Therapy-Prostate (FACT-P, version 3) questionnaire, which was translated into 
Chinese. The completion rate was 100% using one-on-one and face-to-face interviewing methods. We analyzed the 
relationship between QOL and the diagnostic age, therapeutic duration, modality of H/T, tumor stage, and therapeutic 
result. The results concluded that changes in the serum prostate-specific antigen (PSA) level significantly influenced 
QOL. A better therapeutic result promotes higher FACT-P scores. Although PSA elevation during H/T usually indicates 
disease progression, it seldom affects the physical condition initially. Nevertheless, increased PSA levels did reduce the 
total QOL scores according to our study results. Therefore, adequately informing our patients about the relationship 
between the PSA level and the clinical course of disease progression including salvage strategy for biochemical failure 
was suggested to minimize their significant fears of an uncertain future and thus improve their QOL during standard 
H/T for prostate cancer.

Key words: androgen deprivation therapy, prostate cancer, quality of life

Introduction

Prostate cancer is the leading type of cancer 
in the recent prostate-specific antigen (PSA) era. 
Patients have at least five choices for most local-
ized prostate cancer treatments, including radical 
prostatectomy, external beam radiation therapy, 
brachytherapy, cryotherapy, or watchful waiting. 
However, for distant metastatic, locally advanced, or 
localized prostate cancer with a high risk for invasive 

management[1], hormonal therapy (H/T), or so called 
androgen deprivation therapy (ADT), has been the 
best strategy since first reported by Huggins and 
Hodges in 1941[2]. H/T is currently applied as a first-
line, neoadjuvant, adjuvant, or salvage therapy for 
different statuses of prostate cancer.

The incidence of prostate cancer has increased 
from 9.94 cases per 100,000 in 1996 to 26.51 per 
100,000 in 2006 and 30.1 per 100,000 in 2016, when 
it was ranked as the fifth leading cause of cancer[3]. 
Furthermore, 48.72% of the total newly diagnosed 
cases were advanced stage cases (stages II and IV), 
and 59.62% of patients were receiving H/T.3 H/T plays 
an important role in prostate cancer patients, partic-
ularly in those with advanced or metastatic cancer, in 
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whom ADT is usually the first choice. Therefore, the 
importance of identifying the key factors affecting 
QOL among prostate cancer patients undergoing H/T 
cannot be overemphasized. 

Although H/T alone and combined radiotherapy 
or surgery have been proven to improve the survival 
rate of prostate cancer[4,5], there is a lack of large 
studies addressing the QOL of Oriental patients who 
have different backgrounds, lifestyles, and cultures 
compared to Western men. There are many side 
effects of ADT, such as hot flashes[6], loss of libido, 
osteoporosis, gynecomastia and/or breast tender-
ness[7], muscle weakness, diarrhea, etc[8]. However, 
the true QOL of prostate cancer patients may be 
influenced by numerous psychosocial factors sepa-
rate from the direct physical response to ADT. We 
aimed to analyze the major factors that affect QOL 
among this group by cancer stage, duration of H/T, 
modality of H/T, therapeutic results, and age at 
disease diagnosis.

Cella et al. first developed a 34-item Functional 
Assessment of Cancer Therapy-General (FACT-G) 
measurement tool in 1989 to evaluate QOL for all 
cancer patients. They added 12 prostate items to 
the FACT-G and designed the FACT-P questionnaire 
in 1992[9]. Subsequently, the QOL for prostate cancer 
was investigated by Peg Esper and colleagues in 1997 
with the modified 47-item questionnaire (FACT-P, 
version 3), which includes six domains consisting of 
the traditional 34 items/5 domains adopted from 
FACT-G instrument; the last 13 items address symp-
toms and problems specific to prostate cancer[10]. We 
used the translated 47-item questionnaire to analyze 
the QOL of 108 advanced prostate cancer patients 
at a single medical center and compared the results 
with previous Western studies.

Material and Methods

H/T was applied to locally advanced or distant 
metastatic prostate cancer patients with three dif-
ferent conditions (or combinations): (1) biochemical 
(PSA) failure following radical prostatectomy or 
radiation therapy; (2) pelvic lymph node metastases 
diagnosed by bilateral pelvic lymph node dissection 
or imaging studies; and (3) prostate cancer with bone 
metastasis according to scintigraphy or radiologic 
studies.

This cross-sectional study of QOL was performed 

in 108 men with prostate cancer aged 43 to 98 years 
old (median = 74 years) who were treated with H/T 
at a medical center (Veterans General Hospital Tai-
Chung, VGHTC) in central Taiwan. All patients had 
been undergoing H/T, including luteinizing hormone-
releasing hormone (LHRH) analogues and steroidal 
or non-steroidal anti-androgen treatment, for six 
months to seven years while enrolled in this study. 
All patients (100%) were interviewed and answered 
the 47-item questionnaire cooperatively during the 
regular follow-up at our outpatient department over 
the same period. Our single interviewer adminis-
tered the instruments to each consenting patient by 
reading the items to him face-to-face and recording 
his responses in a private space. 

The 47-item questionnaire was composed of 
two parts. The first portion is the traditional FACT-G, 
which is a 34-item general QOL measurement tool 
consisting of four cornerstone dimensions of QOL: 
physical well-being (eight items), social/family well-
being (eight items), emotional well-being (seven 
items), functional well-being (eight items), and a brief 
assessment of the relationship with the doctor (three 
items). The second portion is the prostate cancer 
subscale, which includes 13 items specific to pros-
tate cancer related to sexuality, bowel/bladder func-
tion, and pain. Due to the last item in each domain, 
questions 8, 16, 19, 26, 34, and 47, got 10-leveled 
score; these six questions were excluded in this study 
according to Esper’s study[10]. The other 41 questions 
were scored from 0 to 4, which indicated “not at all” 
to “very much”, respectively. 

Some of the patients who were verified as 
having adenocarcinoma of the prostate at a clinically 
advanced stage via a digital rectal examination (DRE) 
with transrectal ultrasonographic (TRUS) biopsy and 
imaging studies received H/T alone. Others accepted 
salvage H/T following tumor recurrence or increasing 
PSA levels after undergoing local treatment such as 
radical prostatectomy or external beam radiation 
therapy. All patients had a clear sensorium without 
evidence of brain metastasis or any confirmed major 
psychological disorders. Twenty-four randomized 
patients were interviewed twice by the same inter-
viewer with the same questionnaire with a one-
month interval between assessments. 

The patient characteristics are summarized in 
Table 1, including diagnostic age, performance status, 
duration of H/T, tumor stage, therapeutic modality, 
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and therapeutic result. The performance status 
ratings were determined by the investigators using a 
standard Zubrod scoring method. Grade 0 indicates 
asymptomatic with normal activity; grade 1 indicates 
symptomatic: fully ambulatory; grade 2 indicates 
symptomatic: in bed less than 50% of the time; grade 
3 indicates symptomatic: in bed more than 50% of 
the time; and grade 4 indicates bedridden: in bed 
100% of the time. 

An increasing PSA level after androgen depriva-
tion reliably predicts the development of prostate 
cancer progression.[11] Therefore, the therapeutic 
results were categorized into “effectiveness” and 
“progression”. The latter indicates biochemical failure 
according to the definition established by the Amer-
ican Society for Therapeutic Radiology and Oncology 
(ASTRO) in 1997, which is defined as three consecu-
tive increases in PSA levels separated by three to four 
months each.[12]

Taking the tumor stage into consideration, 
localized tumors including seminal vesicle invasion 
or prostate capsule penetration were defined as 
“locally advanced” whereas pelvic lymph node or 
other distant organ metastases represented “distant 
metastasis”. 

We divided the patients into two groups based 
on therapeutic modality; each group underwent some 

type of ADT. One group received only H/T whereas 
the other group received either radiation therapy or a 
major operation, such as bilateral pelvic lymph node 
dissection (BPLND) with or without radical retropubic 
prostatectomy (RRP). Patients underwent BPLND 
first, and then the lymph node sample was sent to 
pathology to be frozen. RRP was performed if the 
nodes were negative; RRP was not performed if the 
lymph nodes showed malignancy.

The internal consistency (Cronbach’s alpha) 
of the FACT-P, FACT-G, and each domain was calcu-
lated. Then, the FACT-P and each subscale score were 
summarized and analyzed according to the diag-
nostic age, duration of H/T, tumor stage, modality of 
therapy, and therapeutic result. Finally, we compared 
the FACT-P scores of 24 patients who each underwent 
two separate interviews conducted one month apart 
to evaluate the test-retest reliability of the Chinese 
questionnaire using the Wilcoxon signed-rank test. 

Results

Table 1 shows that 81.5% of the prostate cancer 
victims receiving H/T were elderly (age ≥ 65 years). 
One hundred patients (92.6%) presented with good 
performance status (between grade 0 and grade 1) 
using the standard Zubrod scoring method, whereas 
the other 8 (7.4%) patients were evaluated as grade 2. 

Of the 108 patients assessed, 41 (38.0%) patients 
had been undergoing ADT for more than three years, 
and 45 (41.7%) suffered distant metastatic prostate 
cancer. Although all patients were receiving oral anti-
androgenic agent treatment or combined androgen 
blockage therapy, 47 (43.5%) patients had also under-
gone major operations (BPLND with RRP or BPLND 
only) or radiotherapy before the study. Regarding 
therapeutic results, 92 (85.2%) patients had good effi-
cacy with current H/T whereas the other 16 (14.8%) 
patients presented with consecutive increases of 
serum PSA levels.

The Cronbach’s alpha values of FACT-P, FACT-G, 
and the other domains, which were evaluated using 
the SPSS RELIABILITY procedure, were almost all good 
(0.70 to 0.79) or high (0.80 to 1.0), except for the sub-
scales of “social/family well-being” (Cronbach’s alpha 
= 0.48). 

Table 2 shows that the FAC-P (score = 121.4; 
range: 0–164) and all other subscales had high scores. 
When we divided the participants into two groups 

Table 1. Patient demographics

Variable No of Pt

Diagnostic age (year)
   ≤ 64 20 (18.5%)
   65 ~ 74 65 (60.2%)
   ≥ 75 23 (21.3%)
Performance status 
   Grade 0 76 (70.4%)
   Grade 1 24 (22.2%)
   Grade ≧ 2  8 (7.4%)
Durations of H/T (year)
   0-1 24 (22.2%)
   1-3 43 (39.8%)
   > 3 41 (38.0%)
Tumor  stage 
   Locally advanced  63 (58.3%)
   Distant metastasis 45 (41.7%)
Therapeutic modality 
   H/T only 61 (56.5%)
   H/T with OP or R/T  47 (43.5%)
Therapeutic result
   Effectiveness  92 (85.2%)
   Progression 16 (14.8%)

KEY: No = number; Pt = patient; H/T = hormonal therapy; OP = 
operation; R/T = radiotherapy
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according to the therapeutic result, disease progres-
sion significantly reduced the FACT-P, FACT-G, and 
social/family well-being subscale scores using the 
Mann-Whitney U test (P < 0.05) although there were 
no significant differences in the physical well-being, 
relationship with physician, emotion well-being, func-
tional well-being, and prostate-specific subscales.

The same statistical analysis method was per-
formed to determine the relationship between 
the FACT-P subscales and other variables including 
diagnostic age of advanced prostate cancer, dura-
tion of H/T, tumor stage, and therapeutic modality. 
However, all the analysis results showed that QOL 
was not significantly affected by these factors except 
for the therapeutic result. 

Because Table 2 indicated that the therapeutic 
result played a significant role in the QOL of advanced 
prostate cancer patients undergoing ADT, we com-
pared the patients’ demographics of the two groups 
(effectiveness and progression) using Pearson’s Chi-
square test and Yate’s correction of contingency in 
Table 3. We found that the two groups with different 
therapeutic results had similar patient characteristics. 

Finally, there were no significant differences in 
the QOL scores of the FACT-P between baseline and 
the re-test conducted one month later (P > 0.05) 
among the 24 randomized patients who performed 
this assessment twice. This finding reveals good reli-
ability of the FACT-P questionnaire in Chinese. 

Discussion

The PSA level has been widely used as an 

important monitoring tool for prostate cancer follow-
up in recent decades, although it may be influenced by 
prostatitis[13], prostate massage, or laboratory errors. 
Given the easy detection of tumor recurrence or out 
of control tumors via an increasing PSA level, the low 

Table 2. Comparison of FACT-P scores by the therapeutic result

Effectiveness (n = 92) Progression (n = 16) Total (n = 108)

Subscale Mean ± SEM Mean ± SEM P value* Mean ± SEM

A+B+C+D+E+F (0-164 / 41 items) 123.1 ± 1.6 111.4 ± 5.6 0.042† 121.4 ± 1.6

A+B+C+D+E (0-116 / 29 items) 89.5 ± 1.1 80.9 ± 3.7 0.013† 88.2 ± 1.1

A (0-28 / 7 items) 25.3 ± 0.3 23.3 ± 1.4 0.126 25.0 ± 0.4

B (0-28 / 7 items) 20.3 ± 0.4 18.3 ± 1.0 0.038† 20.0 ± 0.3

C (0-8 / 2 items) 7.9 ± 0.1 7.6 ± 0.3 0.099 7.9 ± 0.1

D (0-24 / 6 items) 19.2 ± 0.3 17.9 ± 1.3 0.401 19.0 ± 0.3

E (0-28 / 7 items) 16.7 ± 0.6 13.9 ± 1.3 0.074 16.3 ± 0.5

F (0-48 / 12 items) 33.6 ± 0.6 30.4 ± 2.4 0.33 33.2 ± 0.7

KEY: A = physical well-being; B = social/family well-being; C = relationship with physician; D = emotional well-being; E = functional well-
being; F = prostate cancer scale; S EM = standard error of the mean.
*Mann-Whitney U Test.
† P < 0.05.

Table 3. Comparision of patient’s characteristics between two 
groups with different therapeutic result

Eff.  
(n = 92)

Pro.  
(n = 16) P value

Diagnostic age (year) 0.329*

≤  64 18 2

65 ~ 74 56 9

≥  75 18 5

Performance status 0.641*

Grade 0 66 10

Grade 1 20 4

Grade ≧ 2 6 2

Durations of H/T 0.559*

0-1 year 21 3

1-3 years 38 5

> 3 years 33 8

Tumor stage 0.035†

Locally advanced 58 5

Distant metastasis 34 11

Therapeutic modality 0.800†

H/T only 51 10

H/T + OP or R/T 41 6

KEY: Abbreviations as in Table 1; Eff. = effectiveness; Pro. = 
progression.
*Pearson Chi-spuare test.
† Yate’s correction of contigency.
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incidence of vital organ metastases, and several well-
developed cancer therapies, the survival rate of pros-
tate cancer is better than that of other malignancies. 
According to Nima Sharifi’s recent study, the median 
overall survival from the onset of H/T was 89.0 and 
63.0 months for biochemical failure with no radio-
graphic evidence of disease and radiographic meta-
static disease, respectively[14]. This indicates that 
patients with advanced prostate cancer must face 
and cope with the disease physically and psychologi-
cally for a long time since the natural history of pros-
tate cancer results in a protracted course[15].

Based on this cross-sectional analysis, we 
can infer that the PSA level is an important factor 
affecting the QOL of prostate cancer patients in 
Taiwan. Patients in the disease progression subgroup 
had a significantly lower mean QOL score (FACT-P 
and FACT-G) than the effective subgroup. However, 
most of the subscales except for the social/family 
well-being subscale showed no significant differ-
ences between the two subgroups. This finding sug-
gests that disease progression under the definition of 
consecutive increases in PSA levels did not alter the 
patients’ physical and functional conditions but did 
reduce generalized QOL. Thus, increasing PSA levels 
may place stress and anxiety on the victim before the 
progressed prostate cancer produces or increases 
cancer-related physical pain or other discomforts. 
During the treatment period, most patients and their 
families profoundly considered the PSA level to reflect 
disease control, which may be their primary concern 
at the end of life. The latest study from Andri Konski 
and colleagues also showed the same phenomenon 
that although survival was similar in the long-term 
androgen deprivation and short-term androgen 
deprivation groups, the patients who received long-
term androgen deprivation gained quality-adjusted 
life years because it prevented biochemical failure[16]. 

We adopted a 47-item valid and reliable Chinese 
questionnaire that was translated from the English 
FACT-P (version 3) tool developed and revised by 
Cella et al. in 1990. All data were collected by the 
same well-trained technician through a face-to-face 
interview after obtaining informed consent from each 
patient. This minimizes bias due to misunderstanding 
the questions. Additionally, the 100% completion rate 
supports the fact that we did not lose any information 
from any patients undergoing H/T at our out-patient 
department during the same period. According to 

the study by Crosby and colleagues in 1991, face-to-
face contact is the most effective strategy for data 
collection, yielding a 95% acceptance rate, compared 
to 50% and 0% for telephone and mail contact at a 
medical center, respectively[17].

The high internal consistency (Cronbach’s alpha 
= 0.86) of the FACT-P in our study was similar to that in 
Esper’s study, in which the original FACT-P (version 3) 
was used[10]. This suggests that there was no change 
in the validity of the Chinese version of this 47-item 
questionnaire. 

The previous study conducted by Esper et al. in 
1997 collected data from three samples to analyze the 
QOL of patients with prostate cancer. No group was 
similar to our study in that patients all had advanced 
disease and were undergoing H/T. Therefore, the 
scores could not be compared. Their results showed 
that patients at different disease stages had signifi-
cantly different QOL scores[10]. In our study, however, 
there were no significant differences between the 
FACT-P subscales when we divided the 108 patients 
with advanced prostate cancer into distant meta-
static and locally advanced groups.

Wesley and colleagues reported significant 
decreases in QOL, most profoundly in urinary and 
sexual function, among locally advanced prostate 
cancer patients in a cohort study with a minimum of 
two years of follow-up. The deteriorated urinary and 
sexual function may be secondary to invasive treat-
ment (46%) including radical prostatectomy, brachy-
therapy, and cryotherapy[18]. In our study, however, 
there were no major complications from surgery or 
external beam radiation therapy such as total urinary 
incontinence, radiation cystitis or colitis, etc. Thus, 
the duration of H/T and therapeutic modality did 
not significantly affect the QOL of advanced prostate 
cancer patients in this study. 

In summary, according to the statistical analysis, 
we can conclude that therapeutic duration, thera-
peutic modality, age at diagnosis, and even tumor 
stage do not significantly differ in terms of QOL, but 
the therapeutic efficacy affects QOL significantly. 
Specifically, effective therapy results in a better QOL 
than therapeutic failure, which presented with as 
consecutive PSA level increases. This finding is com-
patible with Frohmuller’s study, which found that 
local progression is the main parameter influencing 
QOL among stage D1 prostate cancer patients.[19] 
Although patients’ physical conditions did not worsen 
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in association with increasing PSA initially, they may 
have felt anxiety, depression, and disappointment 
once the biochemical failure occurred. 

Conclusions

Therapeutic result according to the biochemical 
level is a key factor affecting the QOL of advanced 
prostate cancer patients undergoing H/T. Thus, 
PSA levels profoundly affect QOL in patients with 
advanced prostate cancer. Therefore, physicians 
should carefully and adequately inform patients 
about the relationship between the PSA level and 
the clinical course of disease progression including 
salvage strategy for biochemical failure to minimize 
their significant fears and anxiety of an uncertain 
future and thereby improve their QOL during pros-
tate cancer therapy and surveillance. 
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摘要

　　本研究分析正在接受荷爾蒙治療（又稱為雄激素剝奪治療）的晚期前列腺癌患者的生活品質，以評估

主要影響因素並制定改善其生活品質的策略。這項研究納入了 108名患有晚期前列腺癌的男性，年齡為
43至 98歲（中位數 = 74歲），他們接受了 6個月至 7年的荷爾蒙治療治療，其中包括促黃體激素釋放
激素激動劑，抗雄激素單獨的藥劑或合併促黃體激素釋放激素激動劑及抗雄激素。我們使用了 47項問卷
的癌症治療功能評估 - 前列腺（第 3版）中文版。完成率為 100％，採用研究護理師對病患逐個面對面的
問卷方法。我們分析了生活品質與診斷年齡，治療時間，激素治療方式，腫瘤分期和治療結果之間的關

係。結論是血清前列腺特異性抗原值的變化顯著影響生活品質。較好的治療效果可提高癌症治療功能評

估評分。雖然荷爾蒙治療治療期間的前列腺特定抗原升高通常代表疾病進展，但它最初很少影響身體狀

況。然而，根據我們的研究，它確實惡化了整體生活品質分數。因此，建議我們的患者了解前列腺特定

抗原數值與疾病進展的臨床過程之間的關係，包括生化指數復發的挽救策略，以盡量減少他們對不確定

未來的巨大恐懼，從而對於前列腺癌標準激素治療期間提高他們的生活品質。

關鍵詞：荷爾蒙治療、雄激素剝奪療法、前列腺癌、生活品質
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Abstract

Background : Hyperuricemia is undoubtedly associated with the development of cardiovascular disease (CVD). Herein, 
we describe the results of a systematic review and meta-analysis of observational studies conducted to explore the 
relationship between serum uric acid (sUA) and atrial fibrillation (AF). 
Methods : PubMed, Cochrane, and Web of Science databases were comprehensively and electronically searched 
using EndNote X9 for articles published up to March 31, 2019. The search terms used were “uric acid,” “urate,” 
“hyperuricemia,” or “gout” AND “atrial fibrillation.” This method was repeated with the Chinese Electronic Periodicals 
Service (CEPS) in Taiwan. Review Manager (ver. 5.3) was used to derive standardized mean differences (SMDs) with 95% 
CI (confidence intervals), heterogeneity (I2), weights, and Funnel plots. Forest plots were drawn using MS-Excel and VBA 
wherein significant difference is indicated by error bars that do not cross the no effect line at X = 0.0.
Results : A total of 29 studies with 372,638 patients were included for quantitative analyses differences in sUA levels 
between the patients with and without AF. The sUA level in patients with AF was found to be significantly higher than 
those without AF (SMD 0.63; 95% CI 0.49-0.78; P < 0.00001).
Conclusions : As sUA levels are significantly higher in AF patients, it may be used as a potential biomarker of AF risk. 

Key words: atrial fibrillation, hyperuricemia, standardized mean difference, Visual Basic for Application

Introduction

Serum uric acid (sUA) levels are the result of 
an interplay among dietary purine intake, xanthine 
oxidase activity, and renal UA excretion[1], and hyper-
uricemia is defined as sUA levels greater than 6.8-7.0 
mg/dL. sUA is associated with the precipitation of 
monosodium urate crystals in the joints and devel-
opment of gout[2]. Moreover hyperuricemia is also 

definitively associated with risk of several cardiovas-
cular diseases (CVD), such as coronary heart disease 
(CHD) and stroke[3], and the Taiwan I-Lan Longitudinal 
Aging Study suggests that patients with hyperuri-
cemia could have increased CVD, irrespective of the 
presence of other risk factors such as hypertension 
or diabetes[4]. Therefore, treating hyperuricemia is 
pivotal for cardiovascular risk management[5]. 

Hyperuricemia has been recently speculated to 
be associated with the development of atrial fibril-
lation (AF)[6], which is highly associated with greater 
risk of CHD and stroke[7, 8]. However, the exact patho-
genesis of AF is still not well-established and a better 
understanding of its pathogenesis can help develop 
novel prevention and treatment strategies. Numerous 
studies have proposed several potential causes for AF, 
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which include inflammation[9], oxidative stress (OS)-
induced atrial structural abnormalities, autonomic 
nervous system dysfunction, and deficits in vascular 
supply[10]. Among these, the potential mechanism by 
which hyperuricemia induces AF through an inflam-
matory pathway has been gaining increased attention 
and it has been postulated that uric acid activates the 
Nod-like receptor family protein 3 inflammasome 
pathway, leading to a massive release of cytokines 
and chemokines[11].

Rare researches were noted in this field at 
Taiwan, thus, we performed a systematic review and 
a meta-analysis to evaluate the evidence of an asso-
ciation between sUA levels and AF. 

Material and methods 

We comprehensively and electronically searched 
PubMed, Cochrane, and Web of Science databases 
using EndNote X9 for articles published up to March 
31, 2019. The search terms used were “uric acid,” 

“urate,” “hyperuricemia,” or “gout” AND “atrial fibrilla-
tion.” An identical strategy was used with the Chinese 
Electronic Periodicals Service (CEPS) in Taiwan. The 
inclusion criteria were (1) prospective or retrospec-
tive observational studies, and (2) reported means 
and standard deviations (SDs) of sUA in patients with 
and without AF. Unpublished studies were excluded 
due to difficulties in assessing the internal validity and 
reliability. 

Statistical Analysis
Standardized mean difference (SMD) with 

95% CI (confidence interval) and weights were cal-
culated and a random-effects model was used for 
this meta-analysis. The I2 value was used to assess 
heterogeneity between the studies and an I2 value 
greater than 50% was considered representative of 
significant heterogeneity. The funnel plot was used 
to detect and adjust for possible publication bias. 
All statistical tests were two-sided and all statistical 
analyses were performed using RevMan 5.3. Forest 
plots were drawn with MS-Excel and its VBA, wherein 
differences are considered significant if the error bars 
do not cross the no effect line at X = 0.0. All units in 
µmol/L were converted to mg /dL by 59.48.

Results

Study characteristics 
A total of 29 studies with 372,638 patients (3,811 

cases and 368,827 controls) were included for quan-
titative analyses of potential differences in sUA levels 
between the patients with and without AF. As illus-
trated in Fig. 1, only four studies were selected from 
database search records for possible citation. Table 1 
provides a summary of cited literature. We found 3 
inconsistencies between Table 1 and Fig. 3 of Letsas, 
Mantovani and Shi’s data and Pak’s meta-analysis[6], 
and these 3 publications were re-confirmed as addi-
tional literature. Thus, the total citations used in this 
meta-analysis increased to seven.

As illustrated in Fig. 2, our analysis identified 
significant differences in sUA level between patients 
with and without AF. The sUA level of patients with 
AF was higher than those without AF (SMD = 0.63, 
95% CI 0.49-0.78; P < 0.00001). A funnel plot (Fig. 3) 
did not reveal significant publication bias; however, 
heterogeneity among studies was determined to be 
significant (I2= 93%; P < 0.00001). Subgroup analysis Fig. 1 F low  diagram of search process and study selection.

Records included by title
uric acid (7569)/ OR

urate (2347)/ OR
hyperuricemia/ (2260) OR

gout (6975) 
AND

atrial fibrillation
(33/0/18/5)

Records screened
(56)

     Records excluded
Non-English,
Study out of topic,
Books, Letters 
Duplication
               (52)

Possible to be cited
(4)

Additional literatures
Possible 3 errors on 

Pak[6] study
(3)

Studies included
(7)
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was performed based on cardiac intervention. The I2 
values for patients who did not undergo either cath-
eter ablation or coronary artery bypass graft (CABG) 
and those who underwent ablation or CABG were 86% 
and 98%, respectively. As there was only one study 
on patients who underwent CABG, a fixed-effects 
model was used in this subgroup, which yielded a 
SMD of 2.96 (95% CI 2.47-3.44). The SMD values for 
no CABG nor ablation and ablation were 0.55 (95% 
CI 0.44-0.66), 0.65 (95% CI -0.35-1.64), respectively.

Discussion

This meta-analysis shows that mean sUA levels 
were significantly higher in patients with AF than 
those without AF and lend support to a possible link 
between sUA and prevalence of AF. Additionally, sub-
group analyses revealed that this relationship varied 
largely on the type of therapeutic intervention. These 
findings can be used to guide study designs that can 
further advance our understanding of the role of sUA 
in the development of AF.

Zhang performed a meta-analysis of six cohort 
studies to evaluate the evidence for an association 
between sUA and AF and they report that hyperuri-
cemia was significantly associated with an increased 
risk of AF (RR 1.49, 95%CI 1.24-1.79, P < 0.001)[12]

(Fig. 4). Another meta-analysis using pooled SMD 
data of sUA values for those with and without AF, 

undertaken by Tamariz et al[13] in 2011. Pak’s meta-
analysis[6] then developed on these previous meta-
analyses by including data from 24 observational 
studies, and they further strengthend the analyses by 
incorporating patient groups based on whether they 
underwent invasive intervention, including CABG 
and catheter ablation. We have further expanded on 
these results by inlcuding data from 5 other studies, 
and the results show the same trend.

Hyperuricemia has been shown to be associ-
ated with risk of several cardiovascular morbidities, 
such as CHD and stroke[3], and AF is a common and 
important risk factor for these as well. Moreover, 
the results of previous meta-analyses also serve to 
explain the association between hyperuricemia and 
CHD or stroke[7, 8]. In humans, sUA is the end product 
of purine degradation with peroxide production, 
and sUA has been clearly associated with inflamma-
tion and OS in several pathological conditions. sUA 
can also promote inflammation via the activation of 
pro-inflammatory cytokines, such as interleukin-1β 
and tumor necrosis factor-α (TNF-α)[14, 15]. Inflam-
mation and OS have been demonstrated to play a 
role in the pathophysiology of atrial fibrillation [9, 

16], and thus, uric acid may also have a certain role 
in the development of AF. Inflammation and/or OS 
may cause the accumulation of uric acid inside atrial 
cardiomyocytes which might lead to atrial remod-
eling, including ionic and structural remodeling of the 

Table 1. Summary of the cited publications

First author, year journal Summary

Pak[6] 2018
Crit Pathw Cardiol

Inclusion criteria were as follows: (1) prospective or retrospective observational studies; and (2) reported means 
and standard deviations (SDs) of serum uric acid (sUA) for patients with and without atrial fibrillation (AF) in 
all published articles. Unpublished studies were excluded due to difficulties in assessing the internal validity and 
reliability.
There were three mismatches/inconsistencies between Table 1 and Figure 3 of Letsas, Mantovani and Shi’s data.

Kwon[29] 2018
Circ J

AF was identified in 365 subjects vs. 282,108 normal sinus rhythm with sUA values of 6.2±1.4 vs. 5.3±1.5 mg/
dL

Huang[30] 2018
Sci Rep

55 patients with permanent AF (382.3 ± 94.0µmol/L, 6.43 ± 1.58 mg/dL), and 983 control subjects (348.9 ± 89.6 
µmol/L, 5.87 ± 1.51 mg/dL)
*1 mg /dL = 59.48 µmol/L

Mantovani[31] 2016
J Endocrinol Invest

91 patients with permanent AF (6.6 ± 2.5 mg/dL), and 751 control subjects (5.3 ± 1.8 mg/dL)

Letsas[32] 2010
Hellenic J Cardiol

41 patients with permanent AF (6.7 ± 1.4 mg/dL), and 48 control subjects (5.1 ± 1.3 mg/dL)

Shi[33] 2016
Aging Clin Exp Res

84 patients with permanent AF (6.71 ± 2.13 mg/dL), and 136 control subjects (4.73 ± 1.19 mg/dL)

Chen[34] 2017
BMJ Open

53 patients with permanent AF (5.5 ± 1.4 mg/dL), and 8884 control subjects (5.0 ± 1.5 mg/dL)
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Fig. 2 Summary of standardiz ed mean difference (SM D) calculated using the random-effects model for sU A lev els betw een indi-
vi duals w ith and w ithout atrial fibrillation. 
C AD indicates coronary artery disease.

First authors Year         Standardized mean difference (95% CI) Weight (%)
CABG

M emetoglu 2015 2. 96 (2. 47-3. 44) 100. 0 2. 8
Subgroup (fixed effect model) 2. 96 (2. 47-3. 44) 100. 0

Ablation
G uo 2014 -0. 05 (-0. 27-0. 16) 33. 5 3. 7
C anpolat 2014 1. 76 (1. 46-2. 05) 33. 1 3. 5
H e 2013 0. 25 (0. 02-0. 48) 33. 4 3. 7
Subgroup (random effect model) 0. 65 (-0. 35-1. 64) 100. 0

No CABG nor Ablation
H u 2010 0. 25 (0. 07-0. 43) 4. 7 3. 8
Letsas 2010 1. 18 (0. 72-1. 63) 2. 9 2. 9
Liu 2010 0. 31 (0. 24-0. 38) 5. 3 4. 0
K im 2011 0. 90 (-0. 01-1. 80) 1. 2 1. 6
Liu 2011 0. 58 (0. 28-0. 87) 3. 9 3. 5
T ekin 2013 0. 36 (0. 11-0. 61) 4. 3 3. 6
V albusa 2013 0. 95 (0. 63-1. 28) 3. 7 3. 4
C huang 2014 0. 27 (0. 06-0. 49) 4. 5 3. 7
Nyrnes (F ) 2014 0. 34 (0. 22-0. 47) 5. 0 4. 0
Nyrnes (M ) 2014 0. 17 (0. 05-0. 29) 5. 1 4. 0
K aw akami 2014 0. 14 (-0. 44-0. 72) 2. 2 2. 4
W an 2014 0. 81 (0. 59-1. 03) 4. 5 3. 7
Ding 2015 1. 02 (0. 76-1. 27) 4. 2 3. 6
Aghaali 2016 0. 79 (0. 28-1. 30) 2. 6 2. 7
K aratas 2016 0. 60 (0. 27-0. 92) 3. 8 3. 4
M antov ani 2016 0. 69 (0. 47-0. 91) 4. 5 3. 7
Shi 2016 1. 22 (0. 93-1. 52) 3. 9 3. 5
Y ilmaz 2016 0. 40 (0. 05-0. 76) 3. 5 3. 3
K uw abara 2017 1. 13 (0. 88-1. 38) 4. 3 3. 6
M urakami (Non-C AD) 2017 0. 23 (-0. 02-0. 47) 4. 3 3. 7
M urakami (C AD) 2017 0. 45 (0. 11-0. 79) 3. 6 3. 3
Perkiö mä ki 2017 0. 27 (0. 05-0. 48) 4. 5 3. 7
C hen 2017 0. 33 (0. 06-0. 60) 4. 1 3. 6
K w on 2018 0. 60 (0. 50-0. 70) 5. 2 4. 0
H uang 2018 0. 37 (0. 10-0. 64) 4. 2 3. 6
Subgroup (random effect model) 0. 55 (0. 44-0. 66) 100. 0
Overall (random effect model) 0. 63 (0. 49-0. 78) 100. 0

-0.5 0.5 1.5 2.5 3.5

C ABG

Ablation

No C ABG  nor Ablation

F av ors control F av ors atrial fibrillation
0. 0
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atria. Therefore, reduction of OS through inhibition 
of xanthine oxidase using allopurinol or other similar 
drugs, NADPH-oxidase using apocynin, or the use of 
N-acetylcysteine, might be beneficial[17]. On the other 
hand, prevention of structural and ionic remodeling 
through inhibition of atrial inflammation might also 
provide benefits. Uric acid transporters (UATs) are the 
regulators of intracellular uric acid concentration and 
mediate hyperuricemia-induced atrial remodeling. 
Targeting UATs might also be another option for com-
prehensive hyperuricemia management to reduce 
the risk of AF[17]. 

One study showed that intracellular urate taken 
up by UATs could enhance Kv1.5 protein expression 
and function in atrial myocytes, which may be due 
to OS derived from NADPH-oxidase activity[18]. Thus, 
findings from previous studies and our meta-analysis 
have provided strong evidence for hyperuricemia as 
an important risk factor for several common CVDs, 

and it is possible that the risk of CVD in individuals 
with hyperuricemia may be reduced through allo-
purinol treatment. In support of this, another meta-
analysis suggests that treatment of hyperuricemia 
with allopurinol is associated with an improvement in 
endothelial function[19]. However, results from other 
studies do not provide a definite conclusion on the 
preventive effects of allopurinol against cardiovas-
cular diseases [20, 21] and further studies are needed to 
assess the effect of uric acid-lowering therapy on AF 
risk or cardiac events and death in individuals with AF. 

Recognition of AF risk factors is essential for its 
prevention and to reduce the risk of death from AF. 
Our study shows that hyperuricemia is associated 
with AF, as well as with risk of AF in post-cardiovas-
cular surgery patients. However, other studies have 
shown that sUA may exert neuroprotective effects in 
Parkinson’s disease (PD) and Alzheimer’s disease[22] 
due to its antioxidant effects and several studies 

Fig. 3 F unnel plot of the studies including serum uric acid va lue of indivi duals w ith and w ithout atrial fibrillation.

First author (year)      Relative risk (95% CI) Weight(%)
T amiz  (2011) 1. 74 (1. 39-2. 17) 21. 36
C hao (2013) 1. 19 (1. 09-1. 29) 29. 15
V albusa (2013) 3. 51 (1. 50-8. 20) 4. 09
C huang (2014) 2. 65 (1. 05-6. 69) 3. 51
Nyrnes (2014) 1. 98 (1. 34-2. 92) 13. 01
K im (2015) 1. 21 (1. 11-1. 33) 28. 88
Overall 1. 49 (1. 24-1. 79) 100. 00

0. 2 2. 2 4. 2 6. 2 8. 21. 0

F av ors controls F av ors atrial fibrillation
Fig. 4 H yperuricemia w as significantly associated w ith atrial fibrillation risk. 

Adapted from Z hang et al. 2 016[12]
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have indeed reported antioxidant effects of sUA in 
humans[23-25]. Gao et al. have observed that men, 
but not women, with higher sUA concentrations had 
a lower future risk of developing PD, suggesting that 
sUA could be protective against PD risk[26]. Kuo found 
that sUA levels of 5.0-6.9 mg/dL (0.30-0.41 mmol/L) 
were associated with the lowest mortality rate; spe-
cifically, crude all-cause mortality rates across the six 
sUA strata of ≤2.9, 3.0-4.9, 5.0-6.9, 7.0-8.9, 9.0-10.9, 
≥11.0 mg/dL were 52.5, 19.7, 17.4, 20.0, 28.0 and 
41.1 deaths per 1000 person-years, which showed a 
U-shaped association[27]. Considering the above, the 
treatment of hyperuricemia may also need to avoid 
too low sUA levels, i.e., below 3.0 mg/dL.

Limitations
The present study has several limitations; most 

importantly, there was substantial heterogeneity 
among the studies selected. Multiple confounding 
factors, such as the presence of additional cardiovas-
cular diseases, renal impairment, and socioeconomic 
variation, could have also contributed to this hetero-
geneity. Nevertheless, the vast majority of included 
studies indicate a positive association between 
hyperuricemia and AF[6].

Conclusion

Our results support a positive association 
between sUA level and AF; thus, sUA might be a 
potential biomarker of AF risk. As the American 
College of Cardiology Foundation and the American 
Heart Association do not recommend either for or 
against primary prevention of AF due to insufficient 
evidence[28], the outcomes of this study may be used 
to guide future studies on risk stratification and pre-
ventative strategies for AF.
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摘要

背景：高尿酸血症與心血管疾病（CVD）有關，在此，我們以系統回顧和統合分析觀察性的研究，以探
討血清尿酸（sUA）與心房顫動（AF）間的關係。
方法：以 PubMed，Cochrane和Web of Science搜索 2019年 3月 31日前的文章，使用以下搜索策略：
（“uric acid”或“urate”或“hyperuricemia”或“gout”）且“atrial fibrillation”，同時使用相同的中文關鍵
詞搜索台灣 CEPS（Chinese Electronic Periodicals Service）。以 Review Manager 5.3計算標準化平均差異
（SMD）、95%CI、異質性（heterogeneity, I2）、權重及漏斗圖。結果再使用MS-Excel和 VBA繪製森林
圖，如果誤差線沒有交叉到無效線 X = 0.0，則表示達統計學上顯著的差異。
結果：共納入 29項研究之 372,638名患者，結果發現 AF患者的 sUA顯著高於無 AF患者（SMD 0.63; 
95%CI 0.49-0.78; P <0.00001）。
結論：研究發現 AF患者的 sUA水平顯著升高，因此，它可能是 AF風險的潛在生物標誌。

關鍵詞：心房顫動、高尿酸血症、標準化平均差異、VBA
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Abstract

Unprovoked venous thromboembolism (uVTE) can be an early manifestation of occult cancer. Regarding the 
relationship between uVTE and occult cancer, it is beneficial for clinicians to screen for potential occult malignancies 
when acute event occurs at the first time. However, currently, physicians evaluate uVTE patients by taking a detailed 
medical history, performing physical examinations and basic blood investigations; occult cancer screening is restricted 
for patients with relevant risk factors. Routine extensive cancer screening strategies, including routine computed 
tomography and positron emission tomography, are still debated in patients with uVTE. Most representative studies 
show that routine extensive cancer screening for patients with uVTE does not effectively detect occult cancers or 
reduce overall mortality. However, targeted advanced treatment should be conducted on the basis of age, sex, and 
ethnicity of the colon, breast, cervix, and prostate; or advanced treatment by individual situation. Cancer-associated 
complications such as uVTE can be prevented by detecting and treating occult cancer at an early, curable stage. Here 
we report the case of uVTE with a review of current related literature.

Key words: venous thromboembolism, occult colon cancer, congested heart failure

Introduction

For more than a century, cancer-related hyper-
coagulability is considered to be the underlying 
mechanism for unprovoked venous thromboem-
bolism (uVTE)[1]. The stage at diagnosis is a major 
prognostic factor of overall cancer outcome. Because 
uVTE may be the initial manifestation of cancer, it is 
an important factor in the identification of potential 
occult malignancies at an early, curable stage. Several 
overlapping and interacting mechanisms can explain 
the increased VTE incidence among patients with 
cancer. The significance and potential benefits of 
routine extensive occult cancer screening in patients 
with acute uVTE have been debated[1,2]. Although 
recent clinical studies have reported a low rate of 

occult cancer occurrence (<5%)[3], currently, practice 
guidelines recommend routine extensive screening 
for occult cancer for patients with clinically relevant 
risk factors[4]. These factors included tumor charac-
teristics, anatomic site, degree of aggression, and 
patient’s clinical condition.

Clinical report

The case being presented is an 81-year-old 
woman with obesity and a history of type 2 diabetes, 
hypertension, and thyroid disease receiving treat-
ment of the comorbidities at the Medical Center 
Hospitals for >10 years. She had general edema for 
several months, especially in the lower extremities 
bilaterally. Her treatment for the same included 
diuretics, beta-blockers, and angiotensin-converting-
enzyme inhibitors; other repetitive symptoms such 
as swelling of her legs and general malaise were not 
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investigated.
She was referred to our hospital because of 

refractory edema of the limbs. At the outpatient 
department, she complained of shortness of breath, 
slight orthopnea, and decreased urine output. We 
noted labored breathing accompanied by the use 
of accessory respiratory muscles. An initial physical 
examination revealed bilateral basal rales and pitting 
edema over both feet. A chest X-ray revealed car-
diomegaly (Fig. 1) and electrocardiogram showed 
normal sinus rhythm with nonspecific ST-T segment 
changes. A echocardiographic study revealed four-
chamber dilatation with preserved left ventricular 
function. The laboratory test results were as follows: 
total leukocytes, 9700/μl; hemoglobin, 7.1 g/dl; 
aspartate transaminase (AST), 69 IU/dl; creatinine, 
1.1 mg/dl; estimated glomerular filtration rate, 50.7 
mg/dl; sodium, 136 mg/dl; and potassium, 2.9 mg/
dl. Myocardial enzymes and brain natriuretic peptide 
levels (92.3 ng/ml, reference <100 ng/ml) were within 
normal ranges. Other laboratory findings were as 
follows: D-Dimer, 3810 ng/ml (reference: <600 ng/
ml); total bilirubin, 1.6 mg/dl; and albumin: 2.5 g/dl. 
Tests for alpha-fetoprotein, hepatitis B, and hepatitis 
C were negative. The initial diagnosis was peripheral 
vascular swelling due to deep venous thromboem-
bolism or venous insufficiency and the patient was 

treated using diuretics and anticoagulant drugs. 
However, a peripheral arteriovenous ultrasound 
examination showed no obvious venous thrombosis 
but lymphedema in the lower extremity. Because 
the results ruled out venous thrombosis, an abdom-
inal ultrasound examination (Fig. 2A) was arranged, 
revealing a large hepatic mass with splenomegaly, 
gallstones, and ascites. Therefore, additional serum 
tumor marker tests were performed; results were 
as follows: cancer embryo antigen (CEA), 17,524 ng/
ml (reference: <6.2 ng/dl); CA-199, 8261 U/ml (refer-
ence: <31 U/ml); and CA-125, 161 U/ml (reference: 
<21 U/ml). Abdominal computed tomography (CT) 
and biopsy showed diffuse infiltrative hypodense 
tumor masses in both hepatic lobes (Fig. 2B), which 
did not compress the portal vein and inferior vena 
cava, along with an ascending colon tumor (size 4.1 
× 4.2 × 4.8 cm) (Fig. 3). Ultimately, the patient was 
diagnosed with ascending colon cancer and liver 
metastasis. Brain CT and bone scan did not reveal 

Fig. 1 Chest X-ray of a patient with recurrent edema showing 
cardiomegaly with bilateral small pleural effusion. Atheroscle-
rosis of the thoracic aorta was also noted.

Fig. 2 (A) Abdominal ultrasound revealed a huge mass-like 
lesion in the right hepatic lobe and clustered calcifications at 
the S6. The right portal venous branch is compressed (white 
arrow). (B) Abdominal computed tomography revealing 
hepatomegaly with diffuse infiltrative hypodense tumor in 
both lobes and multiple satellite nodules with heterogeneous 
enhancement after contrast. The portal vein and inferior vena 
cava are patent but compressed by the tumor mass (white 
arrow).
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abnormalities. Immunohistochemical analysis of the 
liver tissue showed staining of CDX-2 (+) and CK20 (+), 
indicating a metastatic adenocarcinoma arising from 
the colon. The patient and her family rejected any 
interventional procedures, including colonoscopy. 
Subsequently, she was transferred to the oncology 
ward where her condition suddenly deteriorated. Her 
family requested hospice care; the patient eventually 
passed away in the hospital.

Discussion

Venous thromboembolism is a dynamic process 
associated with several risk factors such as advanced 
age, sex, ethnicity, tumor sites (brain, pancreas, 
stomach, lung, bladder, gynecological tumors, or 
hematological origin), disease stage, and initial 
period after diagnosis. In 1856, Rudolf Virchow first 
described “Virchow’s triad,” comprising venous 
stasis, endothelial injury, and hypercoagulability, in 
the pathophysiologic process underlying thrombo-
genesis. The possibility of cancer should be ruled 
out in patients presenting with uVTE. Activation of 
blood coagulation in patients with cancer is complex 
and multifactorial, involving all three aspects of Vir-
chow’s triad. Tumor cells can form a mass and com-
press blood vessels to cause venous stasis; they can 
also induce inflammation to cause injury and produce 
procoagulant substances such as thromboplastin 
(TP), tumor necrosis factor, and vascular endothelial 
growth factor[5].

Studies have reported that the prevalence of 
occult cancer in patients with uVTE is as high as 10% 
[95% confidence intervals (CI): 8.6%–11.3% [2] but 
the detection rate is low. The incidence of uVTE is 
much higher in patients with metastatic cancer than 
in those with local or regional cancer[6]. Most occult 
cancers are diagnosed within the first few months 
of uVTE occurrence and the rate of diagnosis gradu-
ally declines. A clinical approach screening method is 
important for accurate occult cancer diagnosis.

The clinical approach for occult cancer screening 
can be classified into limited and extensive. The 
limited strategy usually includes a complete medical 
history, physical examination, and basic laboratory 
investigations, such as complete blood counts, serum 
biochemistry (liver function tests and lactate dehy-
drogenase), and radiographs. The extensive strategy 
includes the aforementioned investigations as well 
as one or more CT scans of the thoracic, abdominal, 
and pelvic regions[3], ultrasonography, gastrointes-
tinal endoscopy, breast mammography, and serum 
tumor markers such as CEA, prostate-specific antigen 
for men and CA-125 for women[7]. Recent studies 
mention that the limited screening strategies are suf-
ficient, although extensive screening slightly increases 
the rate of detection of occult cancers. There was 
no significant difference between the limited and 
extensive cancer-related mortality[3]. However, the 
current analysis did not specifically adjust for the 
organ types, stages, treatment decision-making, 
and chronic comorbidities affecting mortality[8]. 
Under the Modern Insurance Healthcare System, 
the limited screening strategy is favored because 
of its decreased economic cost. The most preva-
lent cancers among patients with uVTE, including 
colorectal, breast, cervix, prostate, lymph node, and 
bone marrow cancers, require advanced diagnostic 
tests[9,10]. Current guidelines do not oppose an exten-
sive screening strategy, although these recommenda-
tions are controversial. Routine extensive screening 
for occult cancer should be performed for risk assess-
ment of patients or special patient subgroups[4,8].
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摘要

　　不明原因的靜脈血栓栓塞（unprovoked venous thromboembolism）可以是隱匿性癌症的早期表現之
一。由於不明原因的靜脈血栓栓塞與癌症之間存在著關連性，對於臨床醫生來說，能夠在患者初次急性

發生時，篩檢出可能潛在隱匿性惡性腫瘤，在醫療成效是有助益的。然而，現今的研究大概還是認為是

完整醫療歷史，身體理學檢查和基本血液檢驗就已足夠，檢查似乎有侷限性，但例行性的廣泛隱匿性癌

症篩檢有待討論，例如電腦斷層攝影，正子攝影斷層攝影等，現今大多數研究顯示例行性廣泛癌症篩選

並未能有效的篩選出更多廣泛隱匿的癌症，或是減少可能癌症的誤失來改善整體的相關死亡率。因此，

對於所有不明原因靜脈血栓栓塞的患者採取例行性廣泛癌症篩選檢查是仍有爭議的，僅須有選擇性地進

行癌症篩檢檢查 ,但在特殊情況下，還是得進行廣泛癌症篩選檢查。臨床醫生仍應根據年齡、性別與所
在地區族群的特異性，對於患者篩選可能的癌症，例如結腸，乳腺，子宮頸和前列腺，根據個別情況再

進行進階的檢查以利儘早在可治癒期發現，給予治療並預防癌症相關的合併症。因此，我們做此一病例

報告及相關當前文獻的回顧。

關鍵詞：VTE、不明原因的靜脈血栓栓塞、隱匿性癌症
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Abstract

From May 2005 to September 2017, two patients with female genital tuberculosis (FGTB) were treated at Taipei Tzu 
Chi Hospital. FGTB was difficult to diagnose because of its protean clinical manifestations. One patient, a 55-year-old 
woman, experienced abdominal fullness, leg edema, and general weakness. Computed tomography revealed massive 
ascites, uterine masses, and right pleural effusion. The acid-fast stains for sputum and ascites yielded negative results. 
Under suspicion of ovarian malignancy, left salpingo-oophorectomy and endometrial curettage were performed, and 
frozen pathologic study revealed caseous granuloma. Antituberculosis (anti-TB) drugs were administered, and the 
patient’s status improved. The other patient, an 81-year-old woman, presented with purulent vaginal discharge and 
bleeding. Dilation and curettage revealed endometrial TB. Anti-TB drugs were administered, but the patient died of 
other disease. For frail patients, anti-TB drugs may be harmful. The number of FGTB cases in our hospital may be 
underestimated. Of 12 patients with TB peritonitis, only 1 received FGTB diagnosis. Laparoscopy is useful for FGTB 
diagnosis in patients with TB peritonitis.

Key words: Female, genital, tuberculosis

Introduction

Tuberculosis (TB) is a major health problem 
worldwide, although effective treatment has caused 
a declining trend in mortality. Taiwan was previously 
an area endemic for TB. In 1947, TB-related deaths 
accounted for 18,533 persons, which corresponded 
to 16.23% of all deaths (114,192) in Taiwan [1]. Since 
1951, the government of Taiwan has made con-
siderable efforts in TB prevention, including bacilli 
Calmette-Guérin vaccination. By 1970, the number of 
TB-related deaths had decreased to 4117 persons per 
year, which represented 6.04% of all deaths (68,117) 
in Taiwan [1].

In 1993, the World Health Organization declared 

a worldwide state of emergency for TB [2]. In 2016 [3], 
23 years after this declaration, the incidence of TB 
in Taiwan was 43.9 per 100,000. Therefore, TB still 
poses a major threat to public health in Taiwan.

Female genital tuberculosis (FGTB) is an extra-
pulmonary manifestation of TB. FGTB usually affects 
the fallopian tubes (in 95% to 100% of cases), endo-
metrium (50% to 60%), ovaries (23% to 30%), or cervix 
(5% to 10%); it rarely involves the vulva or vagina [4].
The frequency of FGTB among the general population 
is difficult to determine. In many affected patients, 
FGTB is asymptomatic and is discovered only inciden-
tally [4]. Tsai and Huang [5] reported a 0.155% overall 
incidence of FGTB among 21,833 patients who had 
undergone gynecological surgery between 1960 
and 1975. During this study period, the TB-related 
death decreased from 45.65 deaths per 100,000 in 
1960 to 28.38 deaths per 100,000 in 1970 [1]. FGTB 
may be asymptomatic or may be characterized by 
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months, followed by the combination of rifampicin, 
3 tabs/day, and isoniazid, 450 mg/day (Rifinah, 300 
mg/day) for 7 months. The initial TB sputum culture, 
on May 30, 2014, revealed Mycobacterium tubercu-
losis. The CA-125 level dropped to 11.2 IU/mL after 
5 months of treatment. The patient responded well 
to the regimen of anti-TB drugs, and the treatment 
ended on February 6, 2015.

Case 2 
An 81-year-old postmenopausal woman with 

underlying hypertension and chronic renal failure 
was also receiving hemodialysis for end-stage renal 
disease. She suffered purulent vaginal discharge and 
bleeding for 3 weeks. Pelvic examination and ultra-
sonography, performed on July 1, 2014, revealed 
endometrial thickness of up to 31 mm, and endome-
trial malignancy was suspected. Magnetic resonance 
imaging indicated endometrial thickness of 27 mm 
with myometrium involvement and cystic change at 
the endometrial cavity. Moreover, a cystic mass 38 × 
33 × 26 mm3 in size was observed on the right pelvic 
side wall. The CA-125 level was 232.3 IU/mL. Endo-
metrial curettage was performed, and pathologic 
study revealed abundant caseous-like necrosis sur-
rounded by granulomatous inflammation and a few 
Langerhans giant cells. Furthermore, acid-fast stain 
of the endometrial tissue yielded positive results, 
which was compatible with TB; however, the acid-fast 
stain results for sputum were all negative. No definite 
malignancy was found.

Because tuberculous endometritis was sus-
pected, the patient was started on anti-TB treatment 
postoperatively. The regimen included pyridoxine, 
50 mg/day; ethambutol, 600 mg three times a week; 
pyrazinamide, 1000 mg three times a week; and the 
combination of rifampicin, 300 mg, and isoniazid, 200 
mg (Rifinah) daily. Unfortunately, the patient died on 
September 30, 2014, from hospital-acquired pneu-
monia and septic shock with multiple-organ failure.

Discussion

FGTB is an extrapulmonary manifestation of TB. 
In India, it represents 5% of all female pelvic infec-
tions and 10% of pulmonary TB cases [7]. According to 
recent studies, extrapulmonary TB is relatively rare. 
Among extrapulmonary TB cases, genital TB cases are 
even rarer. According to the official statistics released 

in 2017 by the Taiwan Centers for Disease Control, 
isolated extrapulmonary TB cases accounted for 
5.80% of all TB cases, and genital TB cases accounted 
for 6.76% of all isolated extrapulmonary TB cases. 
FGTB is a major cause of morbidity, and it causes 
short- and long-term sequelae, especially infertility.[8] 
However, in menopausal women, the clinical presen-
tation can vary. The manifestations include post-
menopausal bleeding, abdominal distention, ascites, 
persistent vaginal discharge, and pyometra. In both 
our patients, endometrial malignancy and FGTB were 
initially suspected. However, the actual diagnosis was 
difficult. The diagnoses of FGTB were not confirmed 
until surgical intervention had been performed and 
pathology results had been reported. In cases of no 
definite diagnosis, surgical intervention, especially 
minimally invasive laparoscopic surgery, can be per-
formed to make a definite diagnosis. Surgical inter-
vention is not only a vital diagnostic tool but also a 
treatment option. Timely diagnosis and prompt treat-
ment may prevent infertility and other sequelae of 
the disease.

Tuberculous peritonitis can also increase serum 
levels of CA-125. Huang et al [9]. reported that the 
serum CA-125 level in five patients with pelvic TB 
ranged from 24.4 to 1093.5 U/mL. The elevation in 
serum CA-125 level in our first patient was related to 
the presence of ascites with intra-abdominal miliary 
TB, not with ovarian malignancy. Both our patients 
had elevated levels of serum CA-125, which became 
normal after anti-TB treatment in the first patient. 
Therefore, CA-125 might be a useful marker in moni-
toring disease activity of pelvic TB and the response 
to anti-TB drugs.

The drug therapy for FGTB is similar to the stan-
dard treatment regimen used for pulmonary TB. 
Because the four drugs used—isoniazid, rifampicin, 
ethambutol, and pyrazinamide—can cause hepatitis, 
liver function must be monitored [10].

Currently, for FGTB diagnosis, there are no stan-
dard guidelines or algorithms, and the diagnosis is 
usually made after endometrial sampling for acid-
fast bacilli microscopy, culture testing, histopatho-
logical confirmation of an epithelioid granuloma, a 
positive result of polymerase chain reaction testing, 
and endoscopic biopsy [11]. Ascites in women may be 
caused by ovarian malignancy (50%) or other malig-
nancy or by kidney or liver disease or TB peritonitis. 
Therefore, nonmalignant ascites must be subjected 
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to TB screening or culture tests. For diagnosing FGTB, 
especially for tubal, ovarian, and peritoneal lesions, 
laparoscopy is the most reliable modality.

In conclusion, the clinical presentation of FGTB 
can vary. However, a prompt and precise diagnosis 
and an effective treatment can improve outcomes.
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摘要

　　從 2005年 5月至 2017年 9月，兩名女性生殖器結核病（FGTB）患者在台北慈濟醫院接受治療。結
核病至今仍然為我國常見疾病之一。女性生殖器官結核病在骨盆腔炎中並非罕見，然而其臨床表現難以

鑑別診斷。此篇報告一名 55歲的女性出現腹脹，腿部水腫和全身無力的症狀。電腦斷層掃描（CT）顯示
大量腹水，子宮肌瘤和右側胸腔積液。痰液和腹水的耐酸性染色 (Acid-fast stain)呈陰性。懷疑卵巢惡性
腫瘤，進行了左側輸卵管卵巢切除術和子宮內膜刮除術，冷凍病理學顯示為乾酪性肉芽腫。給予抗結核

藥物，目前復原狀況很好。另一名 81歲的女性患有膿性陰道分泌物和出血。 子宮刮搔術後病理診斷為
子宮內膜結核感染（TB）。給予抗結核藥物治療但最終不幸過世。對於虛弱的患者，抗結核藥物可能是
有害的。腹腔鏡檢查可用於診斷結核性腹膜炎中的生殖器結核病（FGTB）。

關鍵詞：女性、生殖道、結核病
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Abstract

Aberrant right subclavian artery (ARSA) is a rare congenital aortic arch anomaly that can be detected prenatally 
using the three-vessels and trachea (3VT) view during routine ultrasound and power Doppler ultrasound. 

Here, we report a case of prenatal diagnosis of ARSA in a singleton pregnancy with normal karyotype during the 
second trimester. Detection of ARSA should be followed up with a detailed ultrasound examination for other cardiac 
defects or ultrasound markers. Chromosomal investigation is advisable due to the increased positive likelihood ratio 
(LR) for aneuploidy.

Key words: aberrant right subclavian artery, prenatal diagnosis

Introduction

During embryogenesis, the aortic arch normally 
develops into the left aortic arch with three branches 
of arteries arising from it. The first branch is the bra-
chiocephalic artery, which bifurcates into the right 
common carotid and right subclavian arteries, the 
second branch is the left common carotid artery, and 
the third branch is the left subclavian artery. However, 
the right subclavian artery may develop an aberrant 
right subclavian artery (ARSA) when the right subcla-
vian artery abnormally arises as a fourth branch of 
the aortic arch instead of the brachiocephalic artery. 
The incidence of ARSA is approximately 0.4% to 1.4% 
[1,2]. ARSA is thought to be a prenatal ultrasound 
marker of Down syndrome (DS) since the prevalence 
of the aberrant artery was 23.6% in fetuses with DS 
[2–5]. In 2015, a meta-analysis reported a positive like-
lihood ratio of 26.93 when an ARSA was viewed as an 
independent ultrasound marker for DS [3]. 

Case report

A 34-year-old multiparous female in week 22 of 
gestation was evaluated at our perinatal ultrasound 
unit for an elective prenatal level 2 ultrasonography. 
An abnormal continuous flow was detected outwards 
from the transducer with the patient in a supine 
position using Doppler ultrasound scan (2.5 MHz, 
Voluson S10, GE) rightward of the aortic echo, which 
is a sign of blood flow and was compatible with an 
isolated ARSA (Fig. 1). No other structural anomalies 
were detected. Amniocentesis was performed at 26 
weeks of gestation and revealed a normal karyotype 
(46, XY). The mother had received regular prenatal 
care and the prenatal visits were unremarkable. The 
baby was delivered by caesarean breech birth at 38 
weeks of gestation with a body weight of 3800 g, 
and the postnatal survey showed no other neonatal 
abnormalities.

Discussion 

During embryonic development, the primitive 
heart tube is comprised of a double aortic arch that 
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gives rise to a common carotid artery and subclavian 
artery. Normally, the right side arch regresses distally 
and the left side arch persistently develops into the 
left aortic arch with three branches: brachiocephalic 
artery, left common carotid artery, and left subcla-
vian artery. However, when the regression process 
is interrupted, variations of aortic arch development 
result in aortic arch anomalies. The most common 
aortic arch anomaly is ARSA, which is characterized 
by a left aortic arch with four branches: right common 
carotid artery, left common carotid artery, left sub-
clavian artery, and right subclavian artery.

The incidence of ARSA is around 0.4% to 1.4% 
in the general population [1,2]. While combined fetal 
defects have been reported, most are isolated find-
ings. Chromosomal investigation is advisable since 
ARSA is present in 16% to 35% of cases of Down syn-
drome (DS) [2,6], and it is recommended as a second-
trimester ultrasound marker of fetal DS [3,4]. Com-
bined fetal defects have been reported [7–9], such as 
a branching pattern of the great vessels arising from 
the aortic arch, as the ductus arteriosus closes post-
natally, affecting the great vessels. Moreover, tra-
cheoesophageal compression by the ARSA has been 
reported since the route of ARSA enters to the right 
arm retrospect to the trachea [10].

Therefore, detection of ARSA should be followed 
up by careful exclusion of other potential defects via 
careful history taking, astute physical examination, 

laboratory tests, and imaging studies, while main-
taining a high level of suspicion. 

Conclusions 

While ARSA is a rare variation of aortic arch, cli-
nicians should be aware that it may exist either alone 
or in combination with other congenital defects. 
Therefore, further prenatal counselling may be 
indicative. Prenatal diagnosis of ARSA is challenging 
during the second trimester ultrasound examination, 
and the three-vessel and tracheal view plus power 
Doppler may provide a clear and specific visualization 
to reveal any aberrant vessels of the aortic arch. 
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摘要

　　右側異生性鎖骨下動脈是一種少見之主動脈弓發育異常，可以藉由高層次超音波結合彩色杜卜勒超

音波於胎兒心臟三血管及氣管切面的異常成像達成產前診斷。

　　我們報告一位於第二孕期發現羊水染色體正常合併右側異生性鎖骨下動脈之產前診斷個案。根據文

獻回顧，右側異生性鎖骨下動脈常合併其他先天性心臟結構異常或超音波異常，而且合併染色體異常的

機率也會增加。

關鍵詞：右側異生性鎖骨下動脈、產前診斷
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Abstract

Hepatic mesenchymal hamartoma (HMH) is commonly observed in pediatric patients aged below 2 years, and it 
accounts for about 3%–8% of all primary liver tumors in children. HMH usually presents as a cystic tumor with multiple 
septa and variable solid components. However, the whole tumor may sometimes appear as a solid mass. This type 
of tumor is rarely observed in adults, and only about 46 adult cases were reported. Herein, we discuss the case of a 
23-year-old woman diagnosed with HMH at the age of 5 years via surgical biopsy. Because the tumor could not be 
resected at that time, liver transplantation was recommended. However, the parents refused to let their child undergo 
the procedure. Several years after the initial diagnosis, the patient did not receive any management for her HMH, 
and she only sought treatment after recently experiencing progressive abdominal discomfort. Thus, da Vinci robotic-
assisted central hepatectomy with total tumor excision was performed.

Key words: Hepatic mesenchymal hamartoma (HMH), Benign liver tumor

Introduction

Hepatic mesenchymal hamartoma (HMH) is 
a rare condition. However, it is the second most 
common benign hepatic tumor in the pediatric 
population after infantile hemangioendothelioma[1]. 
It is commonly observed in pediatric patients aged 
below 2 years and is more predominant in men than 
in women (male:female = 2:1). The right lobe of the 
liver is more likely to be involved than the left lobe 
(right:left = 6:1)[2]. HMH usually presents as a large 
multiloculated cystic tumor. Multiple septa along 
with solid components may be observed inside the 
tumor. Some mesenchymal hamartomas may present 
as a solid tumor, and they are more common in adult 
than in pediatric patients, with a prevalence rate of 
less than 50%[3]. Since the tumor may be extremely 

large, it may reach up to 20–30 cm in diameter and 
weigh over 3 kg. It can also cause symptoms, such as 
portal hypertension, anorexia, and respiratory dis-
tress, due to compression of the adjacent structures 
or organs in the pediatric population. Surgical exci-
sion is usually the treatment of choice, and complete 
tumor removal usually yields good outcomes.

Case Report

A 23-year-old female patient presented with a 
palpable ping-pong sized tumor in the right upper 
quadrant of the abdomen at the age of 5 years. A serial 
workup was conducted, and based on the results, the 
initial diagnosis was hepatoblastoma. A port-A-cath-
eter was inserted at that time to prepare the patient 
for chemotherapy treatment. However, the surgical 
biopsy results were indicative of hepatic mesenchymal 
hamartoma, and chemotherapy was not indicated for 
this diagnosis. The surgeon informed the parents that 
liver transplantation was a treatment option as the 
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multiple variable cystic components with some septa. 
On computed tomography (CT) scan, this tumor 
usually presents as a complex cystic mass with hetero-
geneous appearance and scattered fluid-attenuation 
areas. Peripheral and septal enhancements are often 
observed after contrast injection. Hemorrhage or cal-
cifications may occur but rare. In the predominantly 
cystic type, MRI may reveal multicystic components 
with variable high signal intensities in different cystic 
parts on T2WI. In the mixed cystic and solid type, MRI 
may show heterogeneous low signal intensities on 
T1WI and more heterogeneous high signal intensities 
on T2WI due to the scattered cystic foci inside the 
solid stromal components. In the solid type (as in our 
case), MRI may reveal a slightly low signal intensity on 
T1WI, heterogeneous high signal intensity on T2WI, 
and some higher band- or septal-like signal intensi-
ties inside. The DWI/ADC map did not show evident 
water restriction, which could be attributed to the 
loose mesenchymal tissues throughout the tumor. 
Most HMHs are hypovascular[5], and only few tumors 
are hypervascular. The enhancement of this tumor is 
usually mild and delayed. In our case, there was a pro-
gressive faint inhomogeneous enhancement in the 
portal venous and delayed phases, and the enhance-
ment was more evident along the tumor borders and 
septa than in the stromal components. 

The tumor marker levels are usually normal in 
most cases[4]. However, the a-FP level is sometimes 
elevated [1], and this finding can be confused with 
hepatoblastoma, which usually presents with an ele-
vated a-FP level[6]. Some patients were misdiagnosed 
with hepatoblastoma and consequently received neo-
adjuvant chemotherapy before a definite diagnosis of 
HMH could be established based on an elevated a-FP 
level[6]. Our patient had a port-A-catheter inserted 
through her right subclavian vein in preparation for 
neoadjuvant chemotherapy. However, she was fortu-
nate that she did not receive the non-indicated che-
motherapy because her surgical biopsy results came 
back before the treatment was initiated. Patients 
with HMH may have elevated a-FP levels, which will 
return to normal levels after tumor resection. Liver 
transplantation was indicated in this case as the 
patient would be at high risk if she underwent tumor 
excision surgery. However, the parents refused the 
treatment. Only four cases of liver transplantation for 
this type of tumor were recorded[4]. Most HMHs can 
be completely removed with a one-stage surgery via 

anatomic or non-anatomic resection[7]. Some authors 
recommended other treatments, such as nucleation, 
marsupialization, and sequential resection, as pos-
sible alternatives[1]. Complications after HMH surgery 
are not common. However, hemorrhage or bile duct 
injury may occur[1]. Our patient presented with bile 
leakage after surgery and was treated by placing a 
temporary common bile duct stent. To prevent tumor 
rupture during delivery or development of hydrops, 
prenatal treatment of HMH via US-guided aspira-
tion of cystic components or pigtail drainage of the 
fluid inside the tumor has been performed in a few 
cases[8]. Only nine HMH cases involving spontane-
ously regression without treatment were reported. 
Most of these cases are similar. That is, they are 
usually hypervascular and solid. Although the nine 
cases involved some degree of tumor regression, no 
tumor completely disappeared [1]. HMHs are typi-
cally well circumscribed and surrounded by displaced 
hepatic parenchyma but without a true capsule. 
Microscopically, tumor cysts are separated by fibrous 
septa and surrounded by loose mesenchymal tissues, 
which contain bile ducts, blood vessels, and some 
hepatocytes. Mesenchymal hamartomas in adults 
are more likely to have hyalinized fibrous tissues and 
fewer ductal structures and hypervascular than those 
in pediatric patients[9]. Some HMHs have similar 
genetic abnormalities involving the chromosome 
19q13.4 region, which is similar to malignant undif-
ferentiated embryonal sarcoma (UES)[10]. Moreover, 
some HMH tumors co-existed with UES or malig-
nantly transformed to a UES based on the surgical 
specimens obtained. Moreover, they were found 
occasionally with long-term follow-up[1].

In conclusion, HMH is a benign mesenchymal 
tumor found almost exclusively in pediatric patients. 
Therefore, these tumors are extremely rare in adults. 
Most HMHs present as a large, multicystic hypovas-
cular mass with some septa. However, calcifications 
and tumors with a solid appearance are not common 
findings in adults. 
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摘要

　　肝臟間葉缺陷瘤（HMH）通常發生在 2歲以下的小兒病患。它們佔所有小兒原發性肝腫瘤的百分之
三 ~八。肝臟間葉缺陷瘤通常表現為具有多個隔膜和多樣實質構造所組成的囊狀腫瘤。 少數肝臟間葉缺
陷瘤可能表現為實質狀腫塊。　肝臟間葉缺陷瘤在成人中發現的案例很少。目前僅報告 46例成人病例。
在本報告中，我們討論了一名 23歲的女性案例，她在 5歲時經由手術活檢診斷出患有肝臟間葉缺陷瘤。 
由於當時的技術無法安全切除整個腫瘤，於是建議進行肝臟移植，但病患父母當時拒絕了肝臟移植這項

手術。在診斷後的這十幾年間，患者沒有再接受過任何有關她肝臟間葉缺陷瘤的治療。最近由於患者逐

漸感到腹部不適後才又尋求治療。在本院她接受了達文西機器手臂輔助的中央肝臟切除手術，順利將整

個腫瘤切除。

關鍵詞：肝臟間葉缺陷瘤、良性肝臟腫瘤
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Pseudomelanosis of the Stomach and Duodenum
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Abstract

Pseudomelanosis of the stomach and duodenum is a rare and generally benign disease. However, the disease 
mechanism remains unclear. Here, we report the case of a 74-year-old man with a history of chronic kidney disease 
and hypertension. He was admitted due to end-stage renal disease with uremic syndrome and received hemodialysis. 
A gastroenterologist was consulted for severe anemia and positive fecal occult blood test. Upper endoscopy resulted 
in the incidental discovery of multiple discrete tiny black spot lesions in the antrum and duodenum; a biopsy was 
performed at the same time. Histological assessment showed hemosiderin-laden macrophages and moderately mixed 
inflammatory infiltrate consisting of lymphocytes, plasma cells, and eosinophils in the lamina propria. The iron stain 
revealed hemosiderin pigment deposition. These findings were consistent with the diagnosis of pseudomelanosis of 
the stomach and duodenum. This disease is not associated with significant clinical impact or long-term complications. 
Treatment is discontinuation of medication as described in the article.

Key words: Chronic renal failure, Anti hypertensive drugs,  Pseudomelanosis duodeni, Pigmentation, Iron, Melanin

A 74-year-old man was admitted to our hospital 
with suspected end-stage renal disease with uremic 
syndrome where he received hemodialysis. A gas-
troenterologist was consulted for severe anemia and 
positive fecal occult blood test. He had a history of 
chronic kidney disease and hypertension for more 
than 10 years. He took iron supplements, folic acid, 
doxazosin, bisoprolol, amlodipine, and hydralazine 
HCl over a long period based on prescriptions from 
both nephrology and cardiology services. After an 
esophagogastroduodenoscopy, multiple discrete 
tiny black spot lesions in the antrum (Fig. 1A) and 
duodenum (Fig. 1B, C) were discovered incidentally. 
A biopsy was performed at the same time, which 
revealed hemosiderin-laden macrophages and mod-
erately mixed inflammatory infiltrate consisting of 
lymphocytes, plasma cells, and eosinophils in the 
lamina propria (Fig. 2). No evidence of malignancy 
was observed. The iron stain revealed hemosiderin 

pigment deposition (Fig. 2B, D). These results indi-
cated a diagnosis of pseudomelanosis of the stomach 
and duodenum.

Pseudomelanosis duodeni is a rare benign con-
dition first described by Bisordi and Kleinman in 1976 
[1], and gastric pseudomelanosis was first described 
by Treeprasertuk et al. in 2000 [2]. These diseases are 
characterized by a collection of pigment-laden macro-
phages within the lamina propria, but the pathogen-
esis is still unclear. However, this condition is strongly 
associated with other diseases, such as chronic kidney 
disease, hypertension, diabetes mellitus, and gastro-
intestinal bleeding, as well as some medications, such 
as ferrous sulfate, hydralazine, propranolol, thiazide, 
furosemide, methyldopa, and digoxin [3]. This condi-
tion is often diagnosed by incidental endoscopy find-
ings and has no significant clinical impact. It is not 
associated with long-term complications and does 
not require specific therapy or follow-up. Treatment 
is discontinuation of the medication as mentioned 
earlier.

Tungs’ Medical Journal 14 (2020) 48-50

Image

* Correspondence to: Dr. Yeong-Lin Tay, Division of Hepato-
Gastroenterology, Department of Internal Medicine, Tungs’ 
Taichung MetroHarbor Hospital. No.699, Sec.8, Taiwan Blvd., 
Wuqi Dist., Taichung City 43503, Taiwan (R.O.C.)

DOI: 10.3966/207135922020061401009



49Yeong-Lin Tay et al.  / Tungs’ Medical Journal 14 (2020)  48-50

References

1. Bisordi WM, Kleinman MS. Melanosis Duodeni. Gastroin-
test Endosc 1976; 23: 37-38.

2. Treeprasertuk S, Thong-Ngam D, Suwangool P et al. Pseu-
domelanosis duodeni: association with hypertension and 

chronic renal failure: case report. J Med Assoc Thai 2000; 
83: 964-968.

3. Kang JY, Wu AY, Chia JL, Wee A, Sutherland IH, Hori R. Clin-
ical and ultrastructural studies in duodenal pseudomela-
nosis. Gut 1987; 28: 1673-1681.

Fig. 1 Upper gastrointestinal endoscopy revealed multiple discrete, tiny, black spot lesions. (A) Gastric antrum; (B) Duodenal bulb; 
(C) Second portion of the duodenum.

Fig. 2 (A) Gastric antrum, hematoxylin-eosin staining; 100×, focal hemosiderin-like deposition and inflammatory cell infiltration in 
the superficial mucosa; (B) Iron stain-positive, 100×, gastric antrum; (C) Duodenal bulb, hematoxylin-eosin staining; 100×, hemosid-
erin-laden macrophages and moderately mixed inflammatory infiltrate consisting of lymphocytes, plasma cells, and eosinophils in the 
lamina propria; (D) Iron stain positive, 100×, duodenal bulb.
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摘要

　　胃與十二指腸偽黑色素沉著症是罕見良性的狀況。目前還不知道它真正的機轉。我們報告一個 74歲
本身有慢性腎衰竭和高血壓的男性病人，此次住院是因為慢性腎衰竭併尿毒症而需要住院洗腎。住院中

因為嚴重的貧血和糞便潛血反應陽性而會診腸胃科。上消化道內視鏡發現胃竇和十二腸有廣泛散布黑褐

色細小斑點。病理切片顯示，在固有層（lamina propia）內有許多的發炎細胞和深褐色的色素顆粒聚集在
巨噬細胞（macrophage）內，這些顆粒對鐵染色呈現陽性反應。根據以上的發現診斷為胃與十二指腸偽黑
色素沉著症。本病症通常不會造成病人之不適，也不會有長期併發症，無須特別治療，只要停用相關之

藥物或可避免加重黑色素沉著。

關鍵詞：慢性腎衰竭、高血壓用藥、十二指腸偽黑色素沉著症、色素沉著、鐵、黑色素
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Abstract

Abdominal pain can represent a spectrum of conditions, ranging from benign and self-limited disease to surgical 
emergencies. Differential diagnosis of right lower quadrant pain includes appendicitis, colitis, diverticulitis, and epiploic 
appendagitis. Here, we report the case of a male patient who was transferred to the emergency department from 
a clinic owing to suspected appendicitis. Although his symptoms were typical, laboratory reports and abdominal 
ultrasonography indicated the need for further investigation using computed tomography (CT). CT scan showed 
a pericolonic enhanced fat-mass-like lesion and stranding at the ileocecum in the coronal and transverse views; 
epiploic appendagitis was the diagnosis. Epiploic appendagitis is usually considered a benign, self-limiting disease that 
spontaneously resolves within days to weeks and can be conservatively treated with anti-inflammatory medications. 
Abdominal CT is a helpful tool for diagnosing this disease while excluding other causes of abdominal pain and plays an 
important role in preventing unnecessary surgery.

Key words: abdominal pain, appendicitis, epiploic appendagitis

Introduction

Abdominal pain is one of the common reasons 
owing to which patients visit the emergency depart-
ment (ED). It can represent a spectrum of conditions, 
ranging from benign and self-limited disease to sur-
gical emergencies. Differential diagnosis of right 
lower quadrant pain includes appendicitis, colitis, 
diverticulitis, and epiploic appendagitis[1,2]. Pelvic 
inflammatory disease, tubo-ovarian abscess, ovarian 
torsion, and ruptured corpus luteal cyst should also 
be considered if the patient is a female. Epiploic 
appendagitis can be conservatively treated, but sur-
gical intervention may be needed if the appendicitis 
is highly suspected. Computed tomography (CT) plays 
an important role in diagnosing appendagitis and pre-
venting unnecessary surgery[3]. 

Case Report

A 42-year-old man was transferred to the ED 
from a local clinic owing to the chief complaint of 
right lower quadrant pain that persisted for 2 days. 
He had no surgical history, and his medical history 
was unremarkable. On physical examination, he 
exhibited tenderness in the right iliac fossa; however, 
he did not have fever. The pain was localized but 
worsened while walking. The Rovsing’s and obturator 
signs were also positive. Laboratory findings did not 
show leukocytosis, although C-reactive protein level 
was mildly elevated (0.69 mg/dL). An abdominal CT 
was performed at the ED. CT revealed a pericolonic 
enhanced fat-mass-like lesion and adjacent stranding 
at the iliocecum (Fig. 1). The patient was diagnosed 
with epiploic appendagitis. He was conservatively 
managed with nonsteroidal anti-inflammatory medi-
cations, and his symptoms totally resolved 3 days 
later. 
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Discussion

Epiploic appendagitis is an ischemic infarc-
tion of an epiploic appendage caused by torsion or 
spontaneous thrombosis of the epiploic appendage 
central draining vein. Epiploic appendagitis has been 
reported in 2%–7% of patients who were initially sus-
pected to have acute diverticulitis and in 0.3%–1% 
of those suspected to have acute appendicitis[1]. 
It may occur in any segment of the colon. In a sur-
gical case series, 57% of the cases had appendagitis 
in the rectosigmoid, 26% had in the ileocecum, 9% 
had in the ascending colon, 6% had in the transverse 
colon, and 2% had in the descending colon[4]. Radio-
logical examination plays an important role in the 
differential diagnosis. Abdominal ultrasonography 
is highly operator-dependent and is suitable for 
patients with a thin body shape. Generally, epiploic 
appendagitis presents as a noncompressible hyper-
echoic oval-shaped mass. Abdominal CT is helpful in 
diagnosing this disease while excluding other causes 
of abdominal pain[3]. Epiploic appendagitis is usually 
considered a benign, self-limiting disease that spon-
taneously resolves within days to weeks and can 
be conservatively treated with anti-inflammatory 
medications[2]. Accurate diagnosis of the disease can 
help in preventing unnecessary antibiotic therapy or 
surgery.
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Fig. 1. Computed tomograms (coronal and transverse views) show a pericolonic enhanced fat-mass-like lesion (arrows) and stranding 
at the ileocecum. 
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闌尾炎的良性模仿者：腸脂垂炎
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摘要

　　腹痛可以包含良性、自限性疾病到需緊急手術的一系列病症。右下腹痛的鑑別診斷包括闌尾炎、結

腸炎、憩室炎和腸脂垂炎。我們報告一位開業醫無法排除闌尾炎的個案轉入我院進一步檢查。其理學

檢查症狀確實很典型，但血液報告和腹部超音波檢查讓我們想進一步借助電腦斷層掃描。從電腦斷層的

冠狀切面和橫斷切面顯示，在迴盲部出現增強性脂肪團塊樣病灶及脂肪組織的發炎，初步診斷為腸脂垂

炎。腸脂垂炎通常被認為是一種良性的自限性疾病，可用消炎藥物保守治療，數天至數週內自發消退。

腹部電腦斷層掃描除了可以診斷疾病，同時亦可排除其他腹痛原因，也是診斷腸脂垂炎的重要依據且可

避免不必要的手術。

關鍵詞：腹痛、闌尾炎、腸脂垂炎
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4. 短論（Brief Communications），臨床上、技術上的精簡論著，每篇字數 750字以內，
摘要 150字以內，參考文獻 7篇以內。

5. 影像判讀（Images）、臨床病理討論（Pathology Page）圖例說明每篇字數 500字以內，
摘要 150字以內，參考文獻 3篇以內。

6. 編者的話（Editorials），每篇字數 2000字以內，摘要 150字以內，參考文獻 7篇以
內。

7. 其他細節，請參閱國際指導委員會（International Steering Committee）發表之生物醫
學雜誌稿件統一規格（Uniform Requirements for Manuscripts Submitted to Biomedical 
Journals，見 The New England Journal of Medicine 336:309-315,1997）。

8. 將可接受投稿之稿件種類之摘要字數、字數、參考文獻及圖表相關上限規定，整理
於下表：

稿件種類
字數限制

參考文獻 圖 /表
摘　　要 內文字數

原著論文 (Original Article) ≦ 300 ≦ 3000 ≦ 40 ≦ 5

病例報告 (Case Report) ≦ 150 ≦ 1500 ≦ 10 ≦ 3

綜論 (Review Article) ≦ 300 ≦ 3500 ≦ 60 ≦ 6

短論 (Brief Communication) ≦ 150 ≦ 750 ≦ 7 ≦ 1

影像判讀 (Images)、 
臨床病理討論 (Pathology Page) ≦ 150 ≦ 500 ≦ 3 ≦ 2

編者的話 (Editorial) ≦ 150 ≦ 2000 ≦ 7 ≦ 1

參、投稿須知

1. 稿件須符合「生物醫學雜誌投稿之統一規定」1，請以電腦隔行 double space 書寫，並編行號
及頁碼， 中文字型以標楷體，英文字型以 Time New Roman 12號字大小，稿紙之左右緣為 
2.54 公分， 上下緣為 3.17 公分。

2. 第一頁為標題頁，須列出中文及英文之論文題目、中英文作者姓名、所屬機構及單位之中英
文稱號（分屬不同單位，請以阿拉伯數字標出作者與單位）、聯絡人姓名、電話及中英文通

訊錄。

3. 第二、三頁為中文及英文之摘要及關鍵詞（請提供 3至 5個關鍵詞或簡短片語），中英
文摘要須完全相同，摘要分段撰寫，依序為背景及目的（Background and purpose）、方法
（Methods）、結果（Results）及討論（Discussion）。

4. 相同貢獻作者請加註說明，如研究主題的設定、參與決定研究設計、進行統計分析、詮釋
研究結果、以及各章節撰稿等貢獻。

5. 圖表應專業製作，一張紙僅一個附圖或附表，依引用順序以阿拉伯數字標出排列。附表須有
標題及說明且不可以照片形式。圖片或照片電子檔（.jpg）必須清晰、分明。附圖須有簡單
說明（Legend），並另頁撰寫。光學或電子顯微鏡照片，請註明擴大倍率或比例。

註： 1根據「生物醫學雜誌投稿之統一規定」第五版，刊載於 Annals of Internal Medicine 1997;126(1): 
36-47.

肆、參考文獻

　　未經發表之論文或摘要不得列為參考文獻，但可於本文中說明並註明「未發表」（unpublished 
observations）。博碩士論文可引用。已被任何雜誌接受刊發但仍未發表之著作，請列出雜誌名稱及



年份，並註明「in press」。
原著論文、病例報告、綜論、短論、影像判讀、臨床病理討論、編著的話按下列格式撰寫：

A. 雜誌及期刊
 中文例〔作者姓名：題目。雜誌簡稱 年號；卷數：起訖頁數〕
 薛玉梅、陳建仁：皮膚砷癌之流行性病學特徵與危險因子。中華衛誌 1996; 15: 1-26。
 英文例〔英文原稿中引用的參考文獻，其雜誌或期刊之簡稱應參照 Index Medicus型式〕
 1.  Feely J, Wilkinson GR, Wood AJ. Reduction of liver blood flow and propranonol metabolism by 

cimetidine. N Engl J Med 1981;304:691-6.
 2.  Kaplan NM. Coronary heart disease risk factors and antihypertensive drug selection. J cardiovasc 

Pharmacol 1982; 4(suppl 2): 186-365.（引用雜誌附冊時）
 3.  Tada A, Hisada K, Suzuki T, Kadoya S. Volume measurement of intracranial hematoma by 

computedtomography. Neurol surg (Tokyo) 1981; 9: 251-6. 〔In Japanese: English abstract〕（引
用文獻之作者之本文為非英文，但有英文摘要）。

 4.  Bhasin S, Storer TW, Berman N, Callegari C, Clecenger B, Phillips J, et al. The effects of 
supraphysiologic doses of testosterone on muscle size and strength in normal men. N Engl J Med 
1996; 335: 1-7.（作者超過 6位時，只須列出前 6位，其它以「等」(et al)代替）

  ＊期刊若有「數位物件識別碼 (digital object identifier, DOI)」，則於文獻未。
  ＊＊內文文獻標示以中括號、數字、上標呈現。
B. 單行本：
 中文例 [作者姓名：書名，版數（卷數）。發行地；出版公司，年代：引用部份頁數 ]。
 楊志良：生物統計學新論，一版。台北；巨流圖書公司，1984：33-8.
 英文例 [英文單行本的書名，除介系詞及連接詞外，第一字母需大寫 ]
 (1) Plum F, Posner JB. Diagnosis of Stupor and Coma. 3rd ed., Philadelphia: Davis, 1980:132-3.
C. 多重作者之單行本：
 中文例 [有關文章作者姓名：題目。編輯者姓名：書名。版數（卷數）。發行地：出版公司，
年代；引用部份頁數 ]。

 蔣欣欣：護理與健康。顧乃平：護理專業導論。一版。台北：匯華出版公司，1991：83-
121。

 英文例 Levinsky NG: Fluid and electrolytes. In: Thorn GW, Adams RD, Braunwald E, lsselbacher 
K, Petersdprf RG eds. Harrison’s Principles of Internal Medicine. 8th ed. New York: Mcgraw-Hill, 
1977;364-75.

D. 參考文獻引用時，若兩名以下作者請列出姓氏。兩名以上則列出第一名之姓氏，其他以「等」 
(et al)代替，並以阿拉伯數字方括弧表示於引用之後。

 例：One of the first well documented reports of ECH poisoning with fatality in young children was 
reported by Miller et al. in 1970[2].

E. 參考文獻引用網路資料請列出文獻名稱及出處以及引用時間
 (Accessed Month day, 2016, at http://www.house.gov/xxxx/min/inves_xxx/index_accord.htm.)

伍、 著作權
　　若著作人投稿於本刊經收錄後，同意授權本刊得再授權國家圖書館或其他資料庫業者，進行重

製、透過網路提供服務、授權用戶下載、列印、瀏覽等行為。並得為符合各資料庫之需求，酌作格

式之修改。若為摘譯、譯稿或改寫稿，需附原作者之正本同意書，並附原文影本一份；來稿如涉及

版權，概由作者自負文責。
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