[image: image8.png]// (]‘ World Journal of
¢ Gastroenterology




	Selection of treatment modalities for Budd-Chiari Syndrome in China: A preliminary survey of published literature

Xing-Shun Qi, Wei-Rong Ren, Dai-Ming Fan, Guo-Hong Han

	CITATION
	Qi XS, Ren WR, Fan DM, Han GH. Selection of treatment modalities for Budd-Chiari Syndrome in China: A preliminary survey of published literature. World J Gastroenterol 2014; 20(30): 10628-10636

	URL
	http://www.wjgnet.com/1007-9327/full/v20/i30/10628.htm

	DOI
	http://dx.doi.org/10.3748/wjg.v20.i30.10628

	OPEN ACCESS
	Articles published by this Open-Access journal are distributed under the terms of the Creative Commons Attribution Non-commercial License, which permits use, distribution, and reproduction in any medium, provided the original work is properly cited, the use is non commercial and is otherwise in compliance with the license.

	CORE TIP
	This preliminary survey of published literature demonstrated that the selection of treatment modalities for Budd-Chiari syndrome (BCS) might be different between China and Western countries. Balloon angioplasty with or without stenting, also known as percutaneous recanalization, was the most common treatment modality for BCS in China.

	KEY WORDS
	Budd-Chiari syndrome; Treatment; Surgery; Percutaneous recanalization; Transjugular intrahepatic portosystemic shunt

	COPYRIGHT 
	© 2014 Baishideng Publishing Group Inc. All rights reserved.

	COPYRIGHT LICENSE
	Order reprints or request permissions: bpgoffice@wjgnet.com

	NAME OF JOURNAL
	World Journal of Gastroenterology

	ISSN
	1007-9327 (print) 2219-2840 (online)

	PUBLISHER
	Baishideng Publishing Group Co., Limited, Flat C, 23/F., Lucky Plaza, 315-321 Lockhart Road, Wan Chai, Hong Kong, China 

	WEBSITE
	http://www.wjgnet.com


Name of journal: World Journal of Gastroenterology

ESPS Manuscript NO: 8211
Columns: SYSTEMATIC REVIEWS
Selection of treatment modalities for Budd-Chiari Syndrome in China: A preliminary survey of published literature

Xing-Shun Qi, Wei-Rong Ren, Dai-Ming Fan, Guo-Hong Han

Xing-Shun Qi, Wei-Rong Ren, Dai-Ming Fan, Guo-Hong Han, Xijing Hospital of Digestive Diseases, Fourth Military Medical University, Xi’an 710000, Shaanxi Province, China

Xing-Shun Qi, Department of Gastroenterology, General Hospital of Shenyang Military Area, Shenyang 110840, Liaoning Province, China

Xing-Shun Qi, Department of Gastroenterology, No. 463 Hospital of Chinese PLA, Shenyang 110000, Liaoning Province, China

Author contributions: Qi XS designed the work; Qi XS and Ren WR collected the data; Qi XS, Ren WR, Fan DM and Han GH analyzed and interpreted the data; Qi XS drafted the manuscript; Fan DM and Han GH made critical revision of the manuscript; Qi XS and Ren WR contributed equally to this work.

Correspondence to: Guo-hong Han, Professor, Xijing Hospital of Digestive Diseases, Fourth Military Medical University, No. 27 West Changle Road, Xi’an 710032, Shaanxi Province, China. guohhan@126.com

Telephone: +86-29-84771537  Fax: +86-29-82539041

Received: December 19, 2013  Revised: March 29, 2014    Accepted: April 30, 2014

Published online: August 14, 2014

Abstract

AIM: To evaluate the frequency of use of various treatment modalities for Budd-Chiari syndrome (BCS) in China by conducting a preliminary survey of relevant literature.

METHODS: All papers regarding the treatment of BCS in Chinese patients were identified by searching PubMed, Chinese Scientific and Technological Journal, and China National Knowledge Infrastructure databases. Data regarding the number of BCS patients treated with different treatment modalities over time were collected. The proportions of BCS patients undergoing various treatment modalities were calculated.

RESULTS: Overall, 300 of 3005 papers initially retrieved were included. These papers included 23352 BCS patients treated with different treatment modalities. The treatment modalities include surgery (n = 8625), interventional treatment (n = 13940), surgery combined with interventional treatment (n = 363), medical therapy (n = 277), other treatments (n = 91), and no treatment (n = 56). After 2005, the number of BCS patients treated with surgery was drastically decreased, but the number of BCS patients who underwent interventional treatment was almost maintained. Shunt surgery was the most common type of surgery (n = 3610). Liver transplantation was rarely employed (n = 2). Balloon angioplasty with or without stenting was the most common type of interventional treatment (n = 13747). Transjugular intrahepatic portosystemic shunt was rarely employed (n = 81).

CONCLUSION: Selection of treatment modalities for BCS might be different between China and Western countries. Further work should be necessary to establish a unanimous therapeutic strategy for BCS in China.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This preliminary survey of published literature demonstrated that the selection of treatment modalities for Budd-Chiari syndrome (BCS) might be different between China and Western countries. Balloon angioplasty with or without stenting, also known as percutaneous recanalization, was the most common treatment modality for BCS in China.
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INTRODUCTION

In 1845, George Budd, a British internist, for the first time described the classic clinical triad of abdominal pain, hepatomegaly, and ascites in three patients with hepatic venous thrombosis secondary to abscess-induced phlebitis[1]. In 1899, Hans Chiari, an Austrian pathologist, documented the histological features of another three cases with obliterative endophlebitis of the large hepatic veins[2]. Subsequently, the nomenclature for Budd-Chiari syndrome (BCS) originated from the family names of the two famous doctors[3]. Recently, the European Group for the Study of Vascular Disorders of the Liver standardized the definition of BCS as the hepatic venous outflow obstruction at any level from the small hepatic veins to the junction of the inferior vena cava and the right atrium[4]. Notably, right heart failure, constrictive pericarditis or hepatic veno-occlusive disease (also known as sinusoidal obstruction syndrome) should be excluded from the definition of BCS[5].

Accumulated evidence demonstrated that the causes of BCS might be substantially different between Western countries and China. For example, more than 80% of Western patients had at least one thrombotic risk factor[5-7]; by contrast, thrombotic risk factors were rarely observed in Chinese patients[8-13]. In addition, the obstructive location was the hepatic vein in most of Western patients; contrarily, the combined obstruction of the hepatic vein and inferior vena cava was more common in Chinese patients[14]. Accordingly, it could be hypothesized that the different causes and types of obstruction might lead to the difference in the selection of treatment modalities for BCS between the two regions.

Although China might have the largest number of BCS patients in the world[15], no data have been systematically presented regarding the selection of treatment modalities for BCS in China. Herein, we conducted a preliminary survey of literature to evaluate the frequency of use of various treatment modalities for BCS in China.

MATERIALS AND METHODS
Literature retrieval
As previously described[10,15,16], the PubMed database, the Chinese Scientific and Technological Journal (VIP) database, and the China National Knowledge Infrastructure database were searched from the database inception to February 20, 2012. The search items were the combination of “Budd Chiari” and “China”[15].

Literature identification

First, all full text copies of retrieved articles were obtained. Papers that were falsely or repetitively recorded in the three databases were excluded. 

Second, papers regarding neither Chinese nor BCS patients were excluded.

Third, the clinical studies were identified. The other types of papers, such as notification, book review, biography, news report, quiz, review, editorial, conference paper and experimental studies, were excluded. 

Fourth, the redundant papers from the covert duplicate publication and plagiarism were excluded.

Fifth, the clinical studies regarding the treatment of BCS were included. The clinical studies regarding other fields, such as anaesthesia, clinical or radiological diagnosis and features, epidemiology, etiology, hemodynamics, infertility and pregnancy in BCS, interventional or surgical techniques, laboratory tests, liver cancer and BCS, nursing, pathology of BCS, perioperative management, postoperative complications and prognosis, were also excluded. Additionally, case reports (< 10 patients) were excluded.

Sixth, among the studies with overlapping data, the studies with more extensive enrollment period and larger sample size were finally included in the present systematic review.

Data extraction

The primary items included first author’s region and affiliation, year of publication, number of patients, treatment modalities (i.e., surgery, interventional treatment, combination of interventional treatment and surgery, medical treatment, other treatments or no treatment) and type of surgery and interventional treatment. The secondary items included sex and age of patients, type of BCS, treatment-related complications and death, efficacy, follow-up time and survival. Notably, because most of included papers reported the combined outcome of various treatment modalities (i.e., interventional treatment and surgery) in patients with different types of BCS, it is often impossible for the review authors to extract the data regarding the safety and efficacy of individual treatment modality.

Data analysis

The data were reported in text and Excel table. The number and percentage of BCS patients treated with different treatment modalities and the number of BCS papers according to the publication year were shown in bar and line charts. Additionally, the frequencies of use of different types of surgery and interventional treatment were shown in pie charts.

RESULTS

Characteristics of included papers

A total of 3005 papers were initially retrieved from the three databases. Among them, 300 papers were included in the systematic review (Figure 1). The number of BCS papers and patients reported gradually increased over time (Figure 2). Notably, the numbers of BCS papers and patients reported during the period of 2003-2005 were the largest. Additionally, the majority of BCS papers were written by researchers from Henan (35%), Shandong (15%), Jiangsu (12%), Beijing (9%) and Anhui (5%) provinces (Figure 3). These papers were produced by 151 affiliations (Table 1). Notably, the First Affiliated Hospital of Zhengzhou University (Zhengzhou, Henan province) had the largest number of papers per affiliation (n = 33).

Treatment modalities

A total of 23352 BCS patients treated with various treatment modalities were reported in these included papers. The treatment modalities include surgery (n = 8625), interventional treatment (n = 13940), surgery combined with interventional treatment (n = 363), medical therapy (n = 277), other treatments (n = 91) and no treatment (n = 56). The trend in the number of BCS patients treated with various types of treatment modalities over time is described in Figure 4A. Before 2005, the number of BCS patients treated with surgery and interventional treatment gradually increased over time. Since then, the number of BCS patients treated with surgery drastically decreased, but the number of BCS patients who underwent interventional treatment was almost maintained. Before 1996, the number of BCS patients treated with surgery was larger than that with interventional treatment (610 vs 220). However, this case was reversed after 1996 (8015 vs 13720).

The trend in the percentage of BCS patients treated with various types of treatment modalities over time is descried in Figure 4B. Notably, the percentage of BCS patients treated with surgery persistently decreased; contrarily, the percentage of BCS patients who underwent interventional treatment gradually increased.

Type of surgery

The proportion of BCS patients treated with various types of surgery is described in Figure 5. The most common type of surgery used in China was shunt surgery (n = 3610), followed by radical resection of membrane and/or thrombus (n = 2560), trans-right atrium finger or balloon membranotomy with or without stenting (n = 1332), and others (n = 1123). Notably, liver transplantation was rarely employed (n = 2). Additionally, the proportion of BCS patients treated with various types of shunt surgery is described in Figure 6. Meso-caval, meso-cavo-atrial, meso-atrial, meso-jugular, meso-cavo-jugular, and meso-brachiocephalic vein shunts were the most common types of shunt surgery (n = 1897).

Type of interventional treatment

The proportion of BCS patients who underwent various types of interventional treatment is described in Figure 7. Balloon angioplasty with or without stenting, also known as percutaneous recanalization, was the most common type of interventional treatment (n = 13747). However, transjugular intrahepatic portosystemic shunt (TIPS) in combination with or without percutaneous recanalization was rarely employed (n = 81).

DISCUSSION

To date, no randomized controlled trials regarding the selection of treatment modalities for BCS have been performed due to the rarity of this disease[4-7,17]. Accordingly, the current American Association for the Study of Liver Diseases recommendations and European Group for the Study of Hepatic Vascular Diseases consensus for the treatment of BCS originate from results of cohort studies and expert opinions[4,7]. In Western countries, a step-wise therapeutic strategy aimed at minimal invasiveness has been developed and widely employed[18-20]. This strategy mainly consists of four major steps. First, anticoagulation is employed for the recanalization of hepatic venous thrombosis and prevention of recurrent thrombosis, and diuretics is used for the treatment of ascites. Second, percutaneous recanalization of hepatic veins and/or the inferior vena cava is attempted in cases of failure of medical therapy. Third, TIPS is performed in the absence of response to previous therapy. Fourth, liver transplantation is further considered in patients with progressive diseases. Recently, a large prospective case series has confirmed the efficacy of the therapeutic strategy in Western BCS patients[19,20]. Importantly, medical therapy and TIPS placement have become the mainstay treatment options for BCS in Western countries. The proportions of BCS patients treated with medical therapy, percutaneous recanalization, TIPS and liver transplantation are 40%, 10%, 40%, and 10%, respectively[19,20]. In addition, it should be noted that surgery has been gradually replaced, and percutaneous recanalization is infrequently used for the management of BCS. 

Whether or not Western experiences should be extrapolated to the management of Chinese BCS patients remains unclear. However, the fact suggests that the treatment selection seems to be different between Western countries and China. Our single-center case series of 177 BCS patients has recently demonstrated that percutaneous recanalization alone can achieve excellent long-term patency and survival in most Chinese patients with BCS[21]. The safety and efficacy of balloon angioplasty with or without stent-placement in Chinese patients are further confirmed by a larger experience of 903 cases treated with endovascular techniques[22]. Additionally, a Chinese single-center case series of 1360 BCS patients shows that the patients treated with surgery have excellent long-term survival with low perioperative death and complication rates[23]. The wide application of surgery and percutaneous recanalization in China is ascertained by a multi-center experience of 2564 patients[24]. Thus, the substantial discrepancy in the selection of treatment modalities impels us to further conduct the present study.

To the best of our knowledge, this study is the first systematic analysis of the literature regarding the selection of treatment modalities for BCS in China. Several important findings are as follows.

First, more than 20000 Chinese BCS patients treated with various treatment modalities have been reported. 

Second, surgery and interventional treatment are the most common treatment modalities for BCS in China. Currently, interventional treatment is more common than surgery in Chinese BCS patients.

Third, unlike Western patients, very few Chinese patients are treated with medical therapy alone or liver transplantation. Surgical shunt, especially meso-caval, meso-cavo-atrial, meso-jugular, or meso-brachiocephalic vein shunt, is the most common type of surgery used in China. The reason why medical therapy alone is rarely employed in China might be attributed to the two following points: (1) In contrast with Western BCS patients who often have HV thrombosis, IVC obstruction is frequently observed in Chinese BCS patients. Anticoagulation therapy appears to be less effective for the recanalization of IVC obstruction; and (2) Most of Chinese patients have a relatively chronic disease course and live in poverty. Only if they present with relatively severe symptoms, these patients would be referred to the hospital and treated with more invasive treatment modalities.

Fourth, unlike Western patients, very few Chinese patients are treated with TIPS. Balloon angioplasty with or without stenting is the most common interventional treatment modality used in China. This inconsistent phenomenon might be explained by the three following points. First, TIPS procedure is applied only in some highly experienced interventional radiological centers[25], rather than widely in all Chinese medical centers[26,27]. By comparison, shunt surgery remains a mainstay treatment modality for BCS in China[23,24]. Second, percutaneous recanalization could achieve a relatively excellent outcome in Chinese BCS patients[21,22,28]. Thus, TIPS might be unnecessary in most of cases. Finally, the site of obstruction and etiological distribution are potentially different between China and Western countries[8-13].

Fifth, liver transplantation is rarely employed in BCS patients. This might be associated with a very high cost of this surgery for poor Chinese BCS patients and the shortage of donor organs. Collectively, our findings suggest that China may have a relatively large number of BCS patients treated, and the preferred treatment modalities for BCS are different between Western countries and China.

Our study has several strengths. First, literature retrieval is comprehensive, and one English-language database and two Chinese-language databases were searched. Second, all full-text copies are reviewed to avoid omitting the potentially eligible articles. Third, the eligibility criteria are strict. The papers unrelated to the treatment of BCS, as well as those with overlapping data, are excluded.

Several limitations should be also clarified as follows. First, the number of BCS patients reported in the published literature may not fully reflect the actual number of BCS patients treated in the real world. Thus, the number of BCS patients might be underestimated. Certainly, the difficulty of performing a nationwide investigation is huge. Second, the major goal of this preliminary survey is just to analyze the frequency of use of various treatment modalities. But we have to acknowledge that other important issues, such as the safety and efficacy of various treatment modalities and prognosis of BCS patients, are not evaluated due to the difficulty in data collection. Indeed, we initially intended to collect the data regarding the efficacy and safety. However, the work was largely restricted by the following aspects: (1) type of BCS, follow-up length, and criteria for assessing the efficacy and safety were different among studies; (2) only the combined outcomes of all treatment modalities were reported in studies in which the patients underwent different treatment modalities, but the separate outcome of individual treatment modality could not be extracted; and (3) the information regarding the number of patients who were lost to follow-up was often unavailable. 

In conclusion, this preliminary survey shows the following features of the selection of treatment modalities in Chinese BCS patients: (1) medical therapy alone is infrequently used in China; (2) balloon angioplasty with or without stenting is the preferred treatment modality in China, but TIPS placement is rarely employed; (3) liver transplantation is very rare in China; and (4) although the number of patients treated with surgery gradually decreases, surgery remains the mainstay treatment modality. Given the substantial difference in the selection of treatment between China and Western countries, further work should be conducted to establish a unanimous therapeutic strategy for BCS in China.

COMMENTS

Background

A step-wise therapeutic strategy for Budd-Chiari syndrome (BCS) has been widely employed in Western patients, including medical therapy, percutaneous recanalization, transjugular intrahepatic portosystemic shunt (TIPS) and liver transplantation. Given the difference in the etiology and obstructive location of BCS between Western countries and China, it remains unclear whether or not Western experiences should be extrapolated to the management of Chinese BCS patients.

Research frontiers

In West countries, medical therapy and TIPS placement have become the mainstay treatment options for BCS. The proportions of BCS patients treated with medical therapy, percutaneous recanalization, TIPS and liver transplantation are 40%, 10%, 40%, and 10%, respectively.

Innovations and breakthroughs

This study is the first systematic analysis of the literature regarding the selection of treatment modalities for BCS in China. Medical therapy alone is infrequently used in China. Balloon angioplasty with or without stenting is the preferred treatment modality in China, but TIPS placement is rarely employed. Liver transplantation is very rare in China. Although the number of patients treated with surgery gradually decreases, surgery remains the mainstay treatment modality.

Applications

Given the substantial difference in the selection of treatment between China and Western countries, further work should be conducted to establish a unanimous therapeutic strategy for BCS in China.

Peer review

The authors searched a very large number of relevant papers and systematically evaluate the frequency of use of different treatment modalities in Chinese patients with Budd-Chiari syndrome. They found that selection of treatment was different between China and Western countries. These results are useful to recognize the current status about the selection of treatment in Chinese patients with Budd-Chiari syndrome.
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FIGURE LEGENDS

Figure 1  Flow chart for literature identification. BCS: Budd-Chiari syndrome.
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Figure 2  Numbers of Budd-Chiari syndrome papers (A) and patients (B) according to the year of publication. BCS: Budd-Chiari syndrome.
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Figure 3  Number of Budd-Chiari syndrome papers according to the region.
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Figure 4  Number (A) and percentage (B) of Budd-Chiari syndrome patients treated with different type of treatment modalities according to the year of publication. BCS: Budd-Chiari syndrome.
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Figure 5  Proportion of patients treated with different types of surgery.
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Figure 6  Proportion of patients treated with different types of shunt surgery.
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Figure 7  Proportion of patients treated with different types of interventional treatment. TIPS: Transjugular intrahepatic portosystemic shunt.
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Table 1  Number of affiliations with different number of papers


Item�
Number of affiliations�
�
No. papers = 1�
102�
�
No. papers = 2�
  26�
�
No. papers = 3�
    8�
�
No. papers = 4�
    6�
�
No. papers = 6�
    2�
�
No. papers = 7�
    2�
�
No. papers = 8�
    1�
�
No. papers = 9�
    1�
�
No. papers = 10�
    1�
�
No. papers = 12�
    1�
�
No. papers = 33�
    1�
�
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