PAGE  
1

Name of journal: World Journal of Radiology
ESPS Manuscript NO: 1812
Columns: BRIEF ARTICLE
Chronic hepatitis B: Enlarged perihepatic lymph nodes correlated with hepatic histopathology
Shu J et al. Perihepatic lymphonodi for chronic hepatitis B
Jian Shu, Jian-Nong Zhao, Fu-Gang Han, Guang-Cai Tang, Yin-Deng Luo, Li Luo, Xin Chen
Jian Shu, Fu-Gang Han, Guang-Cai Tang, Li Luo, Xin Chen, Department of Radiology, Affiliated Hospital of Luzhou Medical College, Luzhou 646000, Sichuan Province, China
Jian-Nong Zhao, Yin-Deng Luo, Department of Radiology, Second Affiliated Hospital of Chongqing Medical University, Chongqing 400010, China
Author contributions: Shu J performed the majority of procedures and wrote the manuscript; Zhao JN was involved in conception and design for the manuscript; Han FG and Tang GC were involved in editing the manuscript; Luo YD, Luo L and Chen X were involved in analysis and interpretation of data.
Correspondence to: Jian Shu, MD, Department of Radiology, Affiliated Hospital of Luzhou Medical College, 319 Zhongshan Road, Luzhou 646000, Sichuan Province, China. shujiannc@163.com
Telephone: +86-830-3165738      Fax: +86-830-3165738
Received: January 7, 2013      Revised: April 23, 2013
Accepted: May 9, 2013

   Published online:

Abstract

AIM: To assess the value of enlarged perihepatic lymph nodes in determining hepatic histopathology for chronic hepatitis B (CHB) by magnetic resonance imaging (MRI). 
METHODS: Sixty-seven patients who were clinically and histologically diagnosed with CHB and 18 healthy subjects without history of liver disease underwent abdominal MRI. Histological diagnosis and hepatic inflammation (grade 0-4) and fibrosis (stage 0-4) were assessed by a simplified system for scoring in chronic viral hepatitis. The major imaging protocol included an axial breath-hold fat suppressed fast spoiled gradient echo T2-weighted imaging (T2WI), axial breath-trigger fat suppressed fast recovery fast spin echo T2WI, and axial and coronal fast imaging employing steady-state acquisition. Perihepatic lymph nodes larger than 5 mm in shortest diameter were noted. 
RESULTS: The numbers and size indexes of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum suggested inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis (the area under the curves >0.9, P < 0.001). The numbers of lymph nodes were 2 or more with a sensitivity of 87.27%, a specificity of 90.00%, an accuracy of 88.24%, a positive predictive value of 94.12%, and a negative predictive value of 79.41% in patients with grade 2 or higher, and the size indexes were no less than 180 mm2 with a sensitivity of 83.64%, a specificity of 100%, an accuracy of 89.41%, a positive predictive value of 100%, and a negative predictive value of 76.92%. The numbers and size indexes of lymph nodes were not correlated with hepatic fibrosis. The SI indexes of lymph nodes were no significant correlation with histological grading or staging of liver.
CONCLUSION: The numbers and size indexes of enlarged perihepatic lymph nodes for patients with CHB suggest inflammatory activity for subjects with grade 2 or higher.
© 2013 Baishideng. All rights reserved.
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Core tip: Chronic hepatitis B (CHB) is frequently associated with hyperplasia of lymph nodes in the hepatic hilum, and the enlarged lymph nodes can be a good indicator for inflammatory activity of the liver. Enlarged perihepatic lymph nodes for the patients with CHB can be sensitively demonstrated by magnetic resonance imaging, especially fat suppressed T2-weighted imaging. The numbers and size indexes of lymph nodes larger than 5 mm in shortest diameter suggest inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis at a cutoff value of 2 for the numbers or 180 mm2 for the size indexes of lymph nodes.
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INTRODUCTION
Hepatitis B virus (HBV) is one of the most common causes of chronic hepatitis, and infected individuals are at an increased risk of developing cirrhosis, liver failure, and hepatocellular carcinoma (HCC)[1-3]. Several effective medications are available to inhibit HBV replication with liver fibrosis regression by reducing liver inflammation and cellular damage in most patients with chronic hepatitis B (CHB)[3-5]. These include injectable interferon and the oral nucleoside analogues: adefovir, lamivudine, and tenofovir[2,4,6]. So, the assessment of liver necroinflammatory activity (grading) and fibrosis (staging) for patients with CHB is helpful for determining prognosis and treatment strategy[4,7]. Liver biopsy is the gold standard for the assessment of liver histology for patients with CHB. However, it is more invasive, and often more expensive, than modern imaging methods, such as sonography, computed tomography (CT), or magnetic resonance imaging (MRI). 
CHB is frequently associated with hyperplasia of lymph nodes in the hepatic hilum for patients with CHB[8-10], and enlarged lymph nodes can be a good indicator of inflammatory activity by the liver in CHB[9,10]. Sonography is frequently used to evaluate lymph nodes in the hepatic hilum for the patients with CHB and chronic hepatitis C (CHC)[8-12]. MRI can not only show the anatomy of the liver and pancreas clearly but can also depict enlarged perihepatic lymph nodes and their locations relative to adjacent bile ducts or vascular structures[13-15]. MRI can provide better contrast between the lymph nodes and adjacent tissue than does sonography or CT, and is superior to sonography for visualizing enlarged lymph nodes in the porta hepatis[13-16]. In patients with chronic hepatitis, MRI is usually performed to detect the presence of cirrhosis or HCC. In addition to the MRI features that may be present in acute hepatitis, focal inflammatory activity or fibrosis may develop in chronic hepatitis, resulting in diffuse or regional high signal intensity on T2-weighted images and early patchy enhancement or late linear enhancement on gadolinium-enhanced dynamic magnetic resonance images[17,18]. The magnetic resonance appearance of perihepatic lymph nodes in patients with CHC has been reported[14,15]. However, to our knowledge, there are no previous studies using MRI that reveal the significance of lymph nodes in the porta hepatis for patients with CHB.
The purposes of this study were to assess the value of enlarged perihepatic lymph nodes in determining the histopathology of CHB by magnetic resonance fat suppressed T2WI.
MATERIALS AND METHODS
Patients
This study was conducted in accordance with the guidelines of the review board of our institution. Between January 2005 and July 2010, all consecutive inpatients at our medical center with chronic HBV infection who had undergone an abdominal magnetic resonance examination before antiviral treatment were selected retrospectively. In patients with CHB, MRI was usually performed to detect the presence of cirrhosis or hepatocellular carcinoma. The selection criteria for patients were a diagnosis of CHB with available pathology reports from the biopsy and clinical evaluation including positive serumal hepatitis B surface antigen for at least 6 mo. Patients with hepatic malignant neoplastic diseases such as HCC, or with other diseases of the liver and gallbladder such as cholecystitis, hepatic abscess and cholangitis, or with other hepatitis such as alcoholic hepatitis, viral hepatitis except hepatitis B and autoimmune hepatitis, or with systemic or abdominal diseases inducing hyperplasia of lymph nodes in the hepatic hilum such as lymphoma, abdominal tuberculosis and malignant neoplasm, were excluded following appropriate clinical, laboratory, and radiological investigations.
Finally, a total of 67 patients met the criteria for inclusion in this study. As controls, 18 subjects were recruited without liver biopsy, selected randomly from 45 healthy volunteers without abdominal disease on magnetic resonance images by a random digits table. In addition to the exclusion criteria mentioned above, the controls were normal for liver function tests and negative for hepatitis B surface antigen. All of the patients and controls were negative for anti-human immunodeficiency virus antibody.
Liver pathology
Experienced hepatologists performed percutaneous liver biopsies in the right lobe of the liver with sonographic guidance using an 18-gauge spring-loaded biopsy device. All core biopsy samples with common 1.5 cm length were obtained within 3 d after the MRI examination and examined by the same pathologist, who was unaware of the clinical, biochemical and imaging data. Histological diagnosis, hepatic inflammation (grade 0-4) and fibrosis (stage 0-4) were assessed by a simplified system for scoring in chronic viral hepatitis according to Scheuer (1991)[19,20].
Magnetic resonance imaging technique
All magnetic resonance examinations were performed on a 1.5 T MRI scanner (Signa, GE Healthcare, United States) with 38mT/m gradient subsystems and 120 T/m/s gradient switch rates using a phased-array torso coil. The imaging protocols mainly included an axial breath-hold fat suppressed fast spoiled gradient echo (FSPGR),T1WI, axial breath-trigger fat suppressed fast recovery fast spin echo (FRFSE) T2WI, and axial and coronal fast imaging employing steady-state acquisition. Forty-one of the  67 patients underwent triple-phase dynamic MRI with liver acquisition in a volume acceleration sequence. Among the various sequences included in clinical examinations, only the FRFSE T2 weighted images were reviewed for the purpose of this study with the following parameters: TR = 6000 ms, TE = 89 ms, echo train length = 19, bandwidth = 62.5 kHz, matrix = 320 × 224, number of excitations =2, section thickness = 8 mm, gap = 1 mm.
Imaging analysis
The original data were transferred to the workstation (Advanced Workstation 4.3, GE Healthcare) with 0.1 mm accuracy for distance and 0.01 for signal intensity. All reviews and measurement of images were carried out on the workstation by two experienced radiologists blinded to clinical and pathologic findings with consensus opinions comparing each observation item and standard together. 
Perihepatic lymph nodes greater than 5 mm in shortest diameter were counted[14,21], and the long and short axis diameters of each node were measured using electronic calipers on magnified fat suppressed FRFSE T2 weighted images. The size of the lymph nodes were defined as an index, obtained as the product of the long and short axes. A size index of lymph nodes for each patient was recorded as the sum of the diameter products of all nodes (nodal numbers were less than or equal to 3) or the three largest nodes when there were more than three nodes[14,21]. The signal intensity (SI) of these lymph nodes was measured for each patient and expressed as ratios relative to spleen on fat suppressed FRFSE T2 weighted images[21]. A SI index of lymph nodes for each patient was recorded as the mean of all the ratios. The SI for each lymph node was measured in a circular region of interest with range in area from 10 to 30 mm2. The spleen region of interest, ranging in area from 200 to 500 mm2,  

was placed in the same or adjacent magnetic resonance section as the corresponding lymph node to avoid artifacts, spleen vessels, and heterogeneous areas. Each diameter or SI was measured three times, and the average of the three measurements was considered true measurements. 
Statistical analysis
Quantitative data are presented as mean value ± standard deviation (mean ± SD). The differences for multi-group quantitative data were analyzed for variance (ANOVA) at a P-value ≤ 0.05 level of significance, and for two groups by the independent-samples t-test when the distribution of data was normal. When the distribution of data was not normal or there was homogeneity of variances, a nonparametric test was used, the differences for multi-group quantitative data were analyzed with the Kruskall–Wallis test, and the comparisons for two groups were assessed using the Mann–Whitney U-test. In qualitative data, the comparisons among groups were assessed using chi square test or Fischer’s exact test.
Because the size or SI indexes of the lymph nodes could simultaneously correlate with the grade and stage of liver histology, partial correlation was used to test the relationship between the nodal size indexes and the grade or stage, or between the nodal SI indexes and the grade or stage of liver histology. The accuracy of diagnostic criteria for the size indexes or numbers of lymph nodes in predicting inflammatory activity was determined by calculating the area under the curve from corresponding receiver operative characteristics (ROC) curves. 
Values of P ≤ 0.05 were considered statistically significant. All statistical analyses were performed with SPSS 13.0 for Windows (SPSS Inc., Chicago, IL, United States).
RESULTS
Sample characteristics
Sixty-seven patients with CHB, comprising 52 men and 15 women (age range, 18–63 years; mean age, 40.8 ± 8.3 years), and 18 healthy volunteers, 13 men and 5 women (age range, 24–63 years; mean age, 42.4 ± 11.4 years), met the criteria for inclusion in this study. Between the patients and controls, there were no statistical differences between genders (P = 0.755, Fischer’s exact test) and ages (t = 0.550, P = 0.588). Liver histological findings for all subjects are shown in Table 1.
Size and signal intensity index of lymph nodes 
Enlarged perihepatic lymph nodes for the patients with CHB on magnetic resonance fat suppressed T2WI are shown in Figure 1. In the subjects without lymph nodes greater than 5 mm in shortest diameter in hepatic hilum, the size and signal intensity index of lymph nodes was considered zero. The size and SI indexes of lymph nodes in hepatic hilum according to grade and stage groups are shown in Table 1. The average nodal size index was greater in individuals with grade 2 or higher than that in individuals with grade 0 and 1 [43.52 ± 58.38 mm2 for grade 0 (number of samples = 18), 77.70 ± 74.12 mm2 for grade 1 (n = 12), 273.65 ± 155.04 mm2 for grade 2 (n = 19), 492.12 ± 324.97 mm2 for grade 3 (n = 20), and 404.58 ± 198.42 mm2 for grade 4 (n = 16)] . The average size index of lymph nodes for all subjects was 218.18 ± 262.65 mm2.
The partial correlation coefficient between the nodal size indexes and histological grading was 0.376 (P = 0.000), and 0.194 (P = 0.077) between the SI indexes and grading when controlling staging variables. There was no statistically significant correlation between the nodal size indexes and histological staging (r = 0.063, P = 0.572), or between the SI indexes and staging (r = 0.134, P = 0.226) when controlling grading variables.
The data for the nodal size indexes among partial groups of grading (grade 0 and 1) did not show normal distribution by tests of normality (P < 0.05, Shapiro-Wilk test) or by tests of homogeneity of variances for the nodal size indexes among groups of grading indicate heterogeneity of variance (F = 2.452, P = 0.006). The nonparametric Kruskall–Wallis test showed significant difference for the nodal size indexes among grading groups ((2 = 49.557, P = 0.000). The nonparametric Mann–Whitney U-test (exact probability) showed no significant difference for the nodal size indexes between grade0 and grade 1 (P = 0.232), grade 2 and grade 4 (P = 0.061), and grade 3 and grade 4 (P = 0.498). However, there was a statistically significant difference between grade 1 and grade 2 (P = 0.000, Mann–Whitney U-test with exact probability), which could suggest that the nodal size indexes in individuals with grade 2 or higher were larger than that in individuals with grade 0 and 1. All subjects were grouped into two new groups, group A comprising grade 0 and 1 (the average nodal size index, 57.19 ± 66.12 mm2) and group B comprising grade 2 to 4 (the average nodal size index, 391.18 ± 254.54 mm2). There was a statistically significant difference between groups A and B (U = 94.000, W = 559.000, Z = -6.741, P = 0.000, Mann–Whitney U-test).
The ROC curve for the size indexes of lymph nodes predicting individuals with grade 2 or higher is shown in Figure 2A. The area under the curve was 0.943 (P = 0.000) with a cutoff value of 180.8mm2. A cutoff value of 180 mm2 for the size indexes of lymph nodes had a sensitivity of 83.64%, a specificity of 100%, an accuracy of 89.41%, a positive predictive value of 100%, and a negative predictive value of 76.92% for a MR diagnosis of hepatic inflammation with grade 2 or higher.
Number of lymph nodes
The numbers of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum among grade groups are shown in Table 2. There was statistically significant difference for the subjects with one lymph node or more among the grade groups (P = 0.000, Fischer’s exact test for R×C Table), for the subjects with two lymph nodes or more ((2 = 49.556, P = 0.000), and for the subjects with three lymph nodes or more ((2 = 33.727, P = 0.000), respectively. Presence rates of subjects with differing numbers of lymph nodes were larger in individuals with grade 2 or higher than that in individuals with grade 0 and 1 in Table 2. P-value was 0.722 for subjects with one lymph node or more, 0.548 for subjects with two lymph nodes or more and 0.400 for subjects with three lymph nodes or more between grade 0 and 1, respectively (Fischer’s exact test). P-value was 0.005 for subjects with one lymph node or more, 0.001 for subjects with two lymph nodes or more and 0.020 for subjects with three lymph nodes or more between grade 1 and 2, respectively (Fischer’s exact test). P-value was 1.000 for subjects with one lymph node or more, 0.474 for subjects with two lymph nodes or more and 0.182 for subjects with three lymph nodes or more among grade 2 to 4, respectively (Fischer’s exact test). All subjects were grouped into two new groups, group A comprising grade 0 and 1 and group B comprising grade 2 to 4. There was a statistically significant difference between groups A and B ((2 = 26.866, P = 0.000; (2 = 48.295, P = 0.000; and (2 = 30.475, P = 0.000, respectively) for the subjects with various numbers of lymph nodes. 
There were 15 subjects without lymph node greater than 5 mm in shortest diameter in hepatic hilum (9 subjects with grade 0, 5 subjects with grade 1, and 1 subjects with grade 3 ), 19 subjects with a single lymph node (8 subjects with grade 0, 5 subjects with grade 1, 4 subjects with grade 2, 1 subjects with grade 3, and 1 subjects with grade 4), 14 subjects with two lymph nodes (1 subjects with grade 0, 1 subjects with grade 1, 5 subjects with grade 2, 2 subjects with grade 3, and 5 subjects with grade 4), and 37 subjects with three or more lymph nodes (1 subjects with grade 1, 10 subjects with grade 2, 16 subjects with grade 3, and 10 subjects with grade 4). The ROC curve for the numbers of lymph nodes predicting individuals with grade 2 or higher is shown in Figure 2B. There was a high accuracy for numbers of lymph nodes predicting individuals with grade 2 or higher (the area under the curve = 0.926, P = 0.000, and cutoff value = 2). The sensitivity, specificity, accuracy, positive predictive value and negative predictive value for the diagnosis of hepatic inflammation with grade 2 or higher using 2 or more lymph nodes greater than 5 mm in shortest diameter in hepatic hilum were 87.27%, 90.00%, 88.24%, 94.12% and 79.41%, respectively.
There was a statistically significant difference for all subjects with one lymph node or more among stage groups (12 subjects with stage 0, 11 subjects with stage 1, 22 subjects with stage 2, 16 subjects with stage 3, and 9 subjects with stage 4, respectively), for subjects with two lymph nodes or more (1 subjects with stage 0, 9 subjects with stage 1, 19 subjects with stage 2, 14 subjects with stage 3, and 8 subjects with stage 4, respectively), and for subjects with three lymph nodes or more (5 subjects with stage 1, 14 subjects with stage 2, 11 subjects with stage 3, 7 subjects with stage 4, respectively) (all three P value = 0.000, Fischer’s exact test for R×C table). However, there was no statistically significant difference between fibrosis groups (stage 1 to 4) (P = 0.305, 0.779, and 0.432, respectively, Fischer’s exact test for R × C table), which indicates that the presence of the lymph nodes could be not correlated with hepatic fibrosis and the difference between normal (stage 0) and fibrosis groups could come from differences in inflammatory activity of the liver.
DISCUSSION
In our study, we retrospectively reviewed the appearances of lymph nodes on axial fat suppressed FRFSE T2 weighted images in patients with CHB, measured the presence, number, size, and SI of perihepatic lymph node, and assessed the relationship of these MR findings with liver histology for patients with CHB. We found that the number and size indexes of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum suggested inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis (the area under the curves > 0.9, P < 0.001). The number of lymph nodes was 2 or more with a sensitivity of 87.27%, a specificity of 90.00%, an accuracy of 88.24%, a positive predictive value of 94.12%, and a negative predictive value of 79.41% in patients with grade 2 or higher, and the size indexes were no less than 180 mm2 with a sensitivity of 83.64%, a specificity of 100%, an accuracy of 89.41%, a positive predictive value of 100%, and a negative predictive value of 76.92%. The number and size indexes of lymph nodes were not correlated with hepatic fibrosis. The SI indexes of lymph nodes were not significantly correlated with histological grading or staging of liver.
Lymph nodes are well known to exist in the hepatoduodenal ligament. They can consistently be detected in the dorsal part of the hepatoduodenal ligament adjacent to the cystic duct and common bile duct, and in the ventral hepatoduodenal ligament close to the orifice of the foramen epiploicum[22]. Enlarged lymph nodes in the hepatoduodenal ligament were prevalent in chronic viral hepatitis, especially CHC and CHB[8-12,23]. In ultrasound study, enlarged lymph nodes could be demonstrated in the hilus hepatis of almost all patients with chronic hepatitis B or C[8,9]. Lymph nodes in the hepatoduodenal ligament, especially those wider than 5 mm, suggested chronic HBV or HCV infection instead of only chronic hepatitis[8], and there was no significant difference in lymph node volume between patients with hepatitis B and those with hepatitis C[9]. Enlarged lymph nodes within the dorsal portion of the hepatoduodenal ligament can easily be identified on sonography, although it may be more difficult to detect lymph nodes in the ventral portion of the hepatoduodenal ligament because of surrounding fat deposition and connective tissue[22]. There was generally higher signal intensity for enlarged perihepatic lymph nodes on magnetic resonance fat suppressed T2-weighted images and better contrast between the lymph nodes and adjacent tissue than that on sonography or CT, which was superior to sonography for visualizing enlarged lymph nodes in the porta hepatica[14,21].
In patients with CHC, enlargement of perihepatic lymph nodes was associated with viremia and was predictive for the presence of severe inflammatory activity on sonography[9,22,24] Total perihepatic lymph node volume changed according to the antiviral response: patients with CHC without response to antiviral therapy did not normalize the size of perihepatic lymph nodes, but successful antiviral therapy with histological improvement was reflected in a decline in perihepatic lymph node size[12,25].
In patients with CHB, the sonographically determined lymph node volume showed a significant correlation with serum aspartate transaminase, alanine transaminase, gamma-glutamyl-transpeptidase, histologic activity index, and necroinflammatory score, but not with fibrosis score and serum hepatitis B viremia [10].
Zhang et al[14] studied the magnetic resonance appearance of lymph nodes in relation to activity of CHC. They found that MRI could depict perihepatic lymph nodes in most patients with CHC, and that the number, size, and hyperintensity of lymph nodes were related to the activity of CHC while the results of liver function tests were not. Mitchell et al found that the size index of lymph nodes was correlated with inflammatory activity of CHC but there was no correlation between Lymph node signal intensity and any pathology using unenhanced MRI[21].
In our study, perihepatic lymph nodes in the patients with CHB were evaluated with MRI, especially fat suppressed FRFSE T2WI. Our results indicated that the number and size indexes of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum correlated with inflammatory activity of CHB and did not correlate with fibrosis, in accordance with previous research for CHC or CHB[9,10,14,21]. The SI indexes of lymph nodes were not significantly correlated with histological grading or staging of liver, in accordance with research on CHC by Mitchell et al [21]. In our study, we also found that the number and size indexes of lymph nodes greater than 5 mm in shortest diameter suggested inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis at a cutoff value of 2 for the numbers or 180 mm2 for the size indexes of lymph nodes. The findings suggest that MRI may reduce or displace liver biopsy for assessing liver inflammation in patients with CHB. Moreover, other liver diseases, such as CHC, may lead to perihepatic lymphadenectasis. The etiology diagnosis of this lymphadenectasis was difficult when depending only on MRI. In such cases, other tools such as serological examination, were available [26].
One limitation of our study is the relatively small sample size of groups. However, this should not significantly affect our results because appropriate statistical methods were applied. Additionally, in our study sequence one slice was obtained every 9 mm , with a slice-thickness of 8 mm and a gap of 1 mm. So, effect of partial volume cannot be ignored in the size index of lymph nodes for each subject.In addition, the size of the lymph nodes obtained as the product of the long and short axes could be slightly different from the true size. However, these would be only random errors without directionality in measurements, could not significantly affect our overall results. 
In conclusion, enlarged perihepatic lymph nodes for the patients with CHB can be sensitively demonstrated by MRI, especially fat suppressed FRFSE T2WI. The number and size indexes of lymph nodes greater than 5 mm in shortest diameter suggest inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis at a cutoff value of 2 for the numbers or 180 mm2 for the size indexes of lymph nodes.
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Background

Hepatitis B virus (HBV) is one of the most common causes of chronic hepatitis, and the infected individuals are at an increased risk of developing cirrhosis, liver failure, and hepatocellular carcinoma. Several effective medications are available to inhibit HBV replication with liver fibrosis regression by reducing liver inflammation and cellular damage in most patients with chronic hepatitis B (CHB). So, the assessment of liver necroinflammatory activity and fibrosis for patients with CHB is helpful for determining prognosis and treatment strategy.
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CHB is frequently associated with hyperplasia of lymph nodes in the hepatic hilum, and these enlarged lymph nodes can be a good indicator for inflammatory activity of the liver in patients with CHB. Magnetic resonance imaging (MRI) can provide better contrast between the lymph nodes and adjacent tissue, especially T2WI. This has been reported for the magnetic resonance appearance of perihepatic lymph nodes in patients with chronic hepatitis C. However, there are no previous studies using MRI that reveal the significance of lymph nodes in the porta hepatis for patients with CHB.
Innovations and breakthroughs
Enlarged perihepatic lymph nodes in patients with CHB can be sensitively demonstrated by MRI, especially fat suppressed FRFSE T2WI. The number and size indexes of lymph nodes greater than 5 mm in shortest diameter suggest inflammatory activity for subjects with grade 2 or higher, with a high accuracy of diagnosis at a cutoff value of 2 for the numbers or 180 mm2 for the size indexes of lymph nodes.
Applications 
The results support the suitability of MRI for assessment of liver inflammation in patients with CHB. Liver biopsy for assessment of inflammation can be reduced or displaced in patients with CHB. The study was performed directly on clinical subjects, and the findings can be readily applied to patient care
Peer review
The authors attempt to validate the potential of using magnetic resonance fat suppressed T2WI in diagnosing inflammatory lymph nodes that lead to chronic hepatitis B. The study is a systematic and well thought out approach which, clearly shows the added advantages of magnetic resonance fat suppressed T2WI. Being a non-invasive tool for diagnosing the nodal inflammation, and the study was performed directly on clinical subjects; the findings can be readily applied to patient care.
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Figure 1 Enlarged lymph node in the hepatic hilum in the patients with chronic hepatitis B on magnetic resonance fat suppressed T2-weighted imaging.

Figure 2 The receiver operative characteristics curve. A: The size indexes of lymph nodes predicting individuals with grade 2 or higher. The area under the curve was 0.943 (P = 0.000) with a cutoff value of 180.8 mm2; B: The number of lymph nodes predicting individuals with grade 2 or higher. The area under the curve was 0.926 (P = 0.000) with a cutoff value of 2. 

Table 1 The size and signal intensity indexes of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum
	Grading
	Staging
	Sample size (n)
	Size indexes

(mean ± SD, mm2)
	signal intensity indexes

(mean ± SD)

	G0(controls)
	S0
	18
	43.52 ± 58.38
	0.572 ± 0.599

	G1
	S0
	6
	63.33 ± 74.27
	0.474 ± 0.519

	
	S1
	3
	92.48 ± 87.29
	0.720 ± 0.627

	
	S2
	2
	137.50 ± 50.20
	1.130 ± 0.500

	
	S3
	1
	0
	0

	G2
	S1
	6
	221.16 ± 68.83
	1.218 ± 0.167

	
	S2
	10
	268.22 ± 164.69
	1.213 ± 0.210

	
	S3
	1
	162.06
	1.878

	
	S4
	2
	514.09 ± 141.30
	1.301 ± 0.204

	G3
	S1
	3
	404.33 ± 191.74
	1.172 ± 0.153

	
	S2
	6
	647.02 ± 238.31
	1.169 ± 0.171

	
	S3
	9
	413.88 ± 417.78
	1.094 ± 0.454

	
	S4
	2
	511.21 ± 172.53
	1.383 ± 0.152

	G4
	S2
	4
	398.09 ± 219.81
	1.209 ± 0.350

	
	S3
	7
	471.95 ± 154.13
	1.065 ± 0.247

	
	S4
	5
	315.45 ± 240.52
	1.114 ± 0.073


Table 2 The number of lymph nodes greater than 5 mm in shortest diameter in hepatic hilum among grading groups n(%)
	Grading

(sample size)
	Subjects with no lymph nodes

	Subjects with a lymph node or more


	Subjects with two lymph nodes or more


	Subjects with three lymph nodes or more



	G0(n =  18)
	9(50.00)
	9(50.00)
	1(5.56)
	0

	G1(n =  12)
	5(41.67)
	7(58.33)
	2(16.67)
	1(8.33)

	G2(n =  19)
	0
	19(100)
	15(78.95)
	10(56.63)

	G3(n =  20)
	1(5)
	19(95.00)
	18(90.00)
	16(80.00)

	G4(n =  16)
	0
	16(100)
	15(93.75)
	10(62.50)

	Total(n =  85)
	15(17.65)
	70(82.35)
	51(60.00)
	37(43.53)
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