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Intrahepatic cholestasis represents a complex challenge for gastroenterologists 

due to its broad range of potential causes. Establishing an accurate diagnosis 

often requires extensive investigations and sophisticated tests, which are, in 

most cases, costly. Liver biopsy (LB) becomes necessary when noninvasive 

examinations fail to reveal an etiology.The aim of our study was to assess the 

diagnostic yield of LB in identifying the underlying causes of unexplained 

intrahepatic cholestasis. 

Materials and Methods:We performed a retrospective descriptive study in the 

Department of Hepato-Gastroenterology at Hassan II University Hospital, Fez, 

Morocco, from January 1, 2017, to August 1, 2023. It included patients with 

chronic intrahepatic cholestasis lasting more than six months and with 

inconclusive initial workup (negative toxicology, normal ultrasound, negative 

viral serologies, and negative autoimmune markers) who underwent 

ultrasound-guided percutaneous liver biopsy. Data on demographics, clinical 

features, laboratory parameters, and histopathological findings were collected 

from medical records. Inconclusive cases were reviewed by a senior 

pathologist, and some underwent a second biopsy. Analysis was descriptive, 

reporting means, ranges, numbers, and percentages. 

Results:A total of 29 cases were collected. The mean age was 41.8 years 

(range: 22–77 years), with a predominance of women (65.5%, n = 19). Clinical 

examination revealed jaundice in 5 cases (17%) and hepatomegaly in 2 cases 

(6.8%). Most cases (83%) presented with anicteric cholestasis.Biologically, 

total bilirubin levels ranged from normal values to up to 14 times the upper 

limit of normal (ULN). Cytolysis between 1.5 and 4 times the ULN was noted 

in 6 cases (20%).LB provided relevant diagnostic information in 11 cases 

(37.9%) from the first histopathological interpretation. It was initially 

inconclusive in 18 cases (62%). Among these, a diagnosis was established after 

re-review of the initial specimen in 3 cases, and after a second LB in 2 

cases.The main diagnoses were primary biliary cholangitis (n = 8) and 

steatosis/steatohepatitis (n = 4). Other etiologies included granulomatous 

hepatitis (n = 3) and drug-induced liver injury (n = 1).In 13 patients (44.8%), 

LB did not yield a definitive diagnosis: normal hepatic parenchyma in 8 cases, 

nonspecific inflammatory remodeling in 5 cases, and nonspecific fibrosing 

hepatopathy in the remainder. 
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Conclusion:In cases of chronic cholestasis without an identified etiology, LB remains an essential diagnostic tool, 

contributing to the diagnosis in more than one-third of our patients. However, its sensitivity depends greatly on the 

operator’s technique and the pathologist’s expertise. 

 

Introduction:- 
Unexplained intrahepatic cholestasis poses a significant diagnostic obstacle within the field of hepatology, 

attributable to the diverse spectrum of underlying etiologies and the restricted sensitivity of non-invasive diagnostic 

modalities. Although imaging techniques, serological evaluations, and biochemical analyses constitute vital initial 

investigative tools, these methods may inadequately elucidate the primary causeparticularly in cases of intricate or 

cholestatic liver pathologies. 

 

Liver biopsy continues to be an essential instrument in such clinical scenarios. Histopathological evaluation not only 

aids in identifying specific disorders such as primary biliary cholangitis (PBC) in seronegative instances or overlap 

syndromes but also functions to stage the disease and inform therapeutic strategies. The most recent clinical 

guidelines acknowledge the significance of liver biopsy as particularly crucial when serological markers are either 

absent or ambiguous, and when imaging modalities fail to reveal significant bile duct abnormalities. [1] 

 

Furthermore, in instances where drug-induced liver injury (DILI) is postulated, liver biopsy serves to enhance 

clinical evaluation by providing essential histological evidence. This procedure may assist in establishing drug-

related causation, ruling out alternative conditions that may present similarly (e.g., autoimmune hepatitis), and 

informing therapeutic approaches, including the determination of whether to commence or defer immunosuppressive 

treatment.[1] 

 

Extensive retrospective studies substantiate the role of liver biopsy in instances of hepatic dysfunction that are 

otherwise not elucidated. For instance, a contemporary cohort study conducted in China encompassing more than 

1,300 subjects revealed that ultrasound-guided percutaneous liver biopsy effectively discerned prevalent 

etiologies—including viral hepatitis, neoplastic conditions, and drug-induced liver injury (DILI)—in a significant 

proportion of cases, whilst upholding an exceptional safety profile.[2] 

 

The aim of our study was to evaluate the diagnostic contribution and yield of liver biopsy in determining the 

etiology of unexplained intrahepatic cholestasis in patients with inconclusive non-invasive investigations. 

 

Methods:- 

We conducted a retrospective descriptive study in the Department of Hepato-Gastroenterology at Hassan II 

University Hospital, Fez, Morocco, covering a period of six years and eight months, from January 1, 2017, to 

August 1, 2023. The study population included patients admitted for the evaluation of chronic intrahepatic 

cholestasis lasting more than six months, in whom the initial non-invasive assessment failed to determine the 

etiology. The baseline workup consisted of a detailed toxicological history, abdominal ultrasound, viral hepatitis 

serologies, and an autoimmune antibody panel. Only patients with a negative toxicology screen, negative viral 

serologies, and negative autoimmune markers were eligible for inclusion. 

 

All included patients underwent an ultrasound-guided percutaneous liver biopsy (UG-PLB) performed by 

experienced hepatologists in the department, using standard aseptic technique and local anesthesia. The biopsy was 

carried out under real-time ultrasound guidance to ensure accurate targeting of the hepatic parenchyma and to 

minimize procedural risks. Specimens were immediately fixed in formalin and sent to the pathology laboratory for 

histological examination. Patients with incomplete medical records or with contraindications to liver biopsy, such as 

uncorrected coagulopathy, severe thrombocytopenia, extrahepatic biliary obstruction, or hemodynamic instability, 

were excluded from the study. 

 

Data were collected retrospectively from patient medical files using a standardized data collection form. Variables 

analyzed included demographic data (age and sex), clinical features (presence or absence of jaundice, hepatomegaly, 

or other signs), biochemical parameters (total bilirubin, alanine aminotransferase [ALT], aspartate aminotransferase 

[AST], alkaline phosphatase [ALP], and gamma-glutamyl transferase [GGT]), and histopathological findings. When 

the initial histopathological report was inconclusive, the biopsy specimen was re-examined by a senior 
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hepatopathologist. In selected cases, a second liver biopsy was performed to obtain additional diagnostic 

information. 

The primary outcome measure was the diagnostic yield of liver biopsy, defined as the proportion of cases in which 

histopathology provided a specific etiological diagnosis. Secondary outcomes included the spectrum of 

histologically confirmed etiologies and the proportion of inconclusive results after initial and repeat biopsy. 

Data analysis was descriptive. Continuous variables were summarized as means with ranges, and categorical 

variables as absolute numbers and percentages. Given the observational design and relatively small sample size, no 

inferential statistical analyses were performed. 

 

Results:- 
During the study period, 29 patients met the inclusion criteria for unexplained intrahepatic cholestasis and 

underwent ultrasound-guided percutaneous liver biopsy .The mean age at presentation was 41.8 years (range: 22–77 

years), with a clear female predominance (65.5%, n = 19; male: 34.5%, n = 10). 

 

Clinical Presentation: 

The majority of patients (n = 24; 83%) presented with anicteric cholestasis. Clinically apparent jaundice was 

documented in 5 cases (17%), while hepatomegaly was noted in 2 patients (6.8%). No patient presented with 

splenomegaly or clinical signs of advanced liver disease at the time of biopsy. Pruritus was reported in 4 cases 

(13.8%), all of which were associated with cholestatic biochemical profiles. 

 

Laboratory Findings: 

Biochemical analyses revealed a wide range of cholestatic patterns. Total bilirubin levels varied from within the 

normal range to as high as 14× the upper limit of normal (ULN). Six patients (20%) showed associated cytolysis, 

with alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels between 1.5 and 4× ULN. 

Alkaline phosphatase (ALP) and gamma-glutamyl transferase (GGT) were elevated in all cases, with mean values 

corresponding to 3.8× and 5.1× ULN, respectively. Synthetic liver function (albumin, prothrombin time) was 

preserved in all patients. 

 

Histopathological Findings: 

The first histopathological interpretation of the liver biopsy specimen yielded a specific etiological diagnosis in 11 

patients (37.9%). Among these, the most frequent condition was primary biliary cholangitis (PBC) (5 cases; 17.2%), 

followed by steatosis or steatohepatitis (3 cases; 10.3%), granulomatous hepatitis (2 cases; 6.9%), and drug-induced 

liver injury (DILI) (1 case; 3.4%). 

 

In 18 patients (62.1%), the initial histopathological report was inconclusive. A second review of the original 

specimen by a senior hepatopathologist established a diagnosis in 3 additional patients (2 PBC, 1 

steatosis/steatohepatitis), and a second liver biopsy provided a diagnosis in 2 further cases (1 PBC, 1 granulomatous 

hepatitis). This re-evaluation process increased the overall diagnostic yield to 16 patients (55.2%), including 8 PBC 

(27.6%), 4 steatosis/steatohepatitis (13.8%), 3 granulomatous hepatitis (10.3%), and 1 DILI (3.4%). 

 

Non-Diagnostic Biopsies: 

Thirteen patients (44.8%) remained without a specific histological diagnosis after all evaluations. Among them, 8 

showed normal hepatic parenchyma, 5 displayed nonspecific inflammatory remodeling, and a minority presented 

nonspecific fibrosing hepatopathy without distinctive features suggestive of a defined etiology. 

 

Diagnostic Yield and Safety: 

The final diagnostic yield of UG-PLB in this cohort was 55.2%, meaning that more than half of patients with 

unexplained cholestasis benefited from a histologically confirmed etiology. No major complications were recorded. 

Minor post-procedural pain occurred in 5 patients (17.2%), managed with simple analgesics, and no post-biopsy 

bleeding or infection was observed. 
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The main demographic, clinical, biochemical, and histopathological characteristics of the 29 patients included in the 

study are summarized in Table 1. 

Category Results 

Number of patients 29 

Age, mean (range), years 41.8 (22–77) 

Sex ratio (F/M) 19/10 

Jaundice, n (%) 5 (17.2%) 

Hepatomegaly, n (%) 2 (6.8%) 

Anictericcholestasis, n (%) 24 (83%) 

Pruritus, n (%) 4 (13.8%) 

Total bilirubin range Normal – 14× ULN 

Cytolysis (ALT/AST 1.5–4× ULN), n (%) 6 (20%) 

ALP mean × ULN 3.8 

GGT mean × ULN 5.1 

Preservedsyntheticfunction, n (%) 29 (100%) 

Primarybiliarycholangitis, n (%) 8 (27.6 %) 

Steatosis/steatohepatitis, n (%) 4 (13.8 %) 

Granulomatoushepatitis, n (%) 3 (10.3 %) 

Drug-induced liver injury, n (%) 1 (3.4 %) 

Normal parenchyma, n (%) 8 (27.6%) 

Nonspecificinflammatoryremodeling, n (%) 5 (17.2%) 

Final diagnostic yield (%) 55.2% 

Minor complications (post-biopsy pain), n (%) 5 (17.2%) 

Major complications None 

 

The stepwise diagnostic yield of ultrasound-guided liver biopsy in the evaluation of unexplained intrahepatic 

cholestasis is shown in Figure 1, highlighting the number of diagnoses obtained at each stage and the proportion of 

patients remaining without a definitive diagnosis. 

 

Figure 1. Stepwise diagnostic yield of ultrasound-guided liver biopsy in unexplained intrahepatic cholestasis 
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Discussion:- 
Diagnostic yield and comparison with the literature: 

The diagnostic yield of 55.2% in our cohort is lower than the rates commonly reported for ultrasound-guided 

percutaneous liver biopsy performed for unexplained abnormal liver tests, where yields around 85–87% have been 

described [5]. Several factors likely explain this difference in our setting. First, our study deliberately targeted 

patients with stringently defined ―unexplained‖ intrahepatic cholestasis, thereby excluding clinically obvious 

diagnoses that would have inflated yield in broader series [5], [6]. 

 

 Second, specimen adequacy including core length and the number of portal tracts has a well-recognized impact on 

histologic performance, and suboptimal samples can depress yield [7]. Third, heterogeneous or patchy diseases may 

benefit from bilobar sampling, which was not systematic in our series [7]. Finally, the initially inconclusive 

interpretations in 18 patients (62.1%) but five additional diagnoses after expert re-review and selective re-biopsy 

underscore the decisive contribution of experienced hepatopathology and structured re-evaluation pathways to 

maximize yield [7], [8]. 

 

Demographic profile and clinicalpresentation: 

The female predominance (65.5%) aligns with the epidemiology of autoimmune cholestatic liver diseases, 

particularly primary biliary cholangitis (PBC), which affects mainly middle-aged women [9], [10]. The 

predominance of anicteric cholestasis (83%) is clinically meaningful and suggests earlier disease detection prior to 

overt jaundice [11], effective biochemical surveillance capable of identifying subclinical cholestasis, and a 

presentation consistent with moderate forms of PBC and other chronic cholangiopathies [10], [12]. The absence of 

splenomegaly or signs of advanced liver disease further indicates that most patients were assessed at a relatively 

early stage [13]. 

 

Biochemical profile and histopathologiccorrelations: 

A cholestatic pattern characterized by elevated alkaline phosphatase (mean 3.8× ULN) and GGT (mean 5.1× ULN) 

with preserved synthetic function is typical of chronic cholestasis without hepatocellular failure [14], [15]. A 

moderate cytolysis (ALT/AST 1.5–4× ULN) in 20% of cases may reflect PBC–AIH overlap syndromes [16], 

cholestatic processes with a concurrent hepatocellular inflammatory component [8], or drug-related or metabolic 

injury in selected patients [17]. 

 

Histopathology: criticalanalysis of diagnoses: 

Primary biliary cholangitis (PBC) accounted for 27.6%of diagnoses consistent with its frequency among series of 

unexplained cholestasis [10], [18]. This emphasizes the role of biopsy in: (i) confirming PBC when serology is 

atypical or AMA-negative ([10], [19]); (ii) providing staging and prognostic assessment (including sinusoidal and 

portal fibrosis, which carry independent prognostic value) [8], [20]; and (iii) differentiating PBC from other chronic 

cholangiopathies [21]. 

 

Steatosis/steatohepatitis (13.8%) reflects the frequent co-occurrence of metabolic syndrome in patients with 

cholestatic profiles [22] and the possibility that MASH itself can present with cholestasis, especially in advanced 

disease [23]; careful metabolic context appraisal is integral to evaluating cholestatic abnormalities [24]. 

Granulomatous hepatitis (10.3%) mandates a systematic work-up to exclude infection (e.g., tuberculosis, 

histoplasmosis) [25], hepatic sarcoidosis [26], drug reactions [27], and PBC with granulomatous features [28]. 

 

Procedural safety and comparison with benchmark data: 

The excellent safety profile observed (0% major complications; 17.2% minor, self-limited pain) is in line with 

contemporary data for ultrasound-guided percutaneous biopsy [29], [30]. Comparative studies show similar 

complication rates between percutaneous ultrasound-guided biopsy and EUS-guided liver biopsy (EUS-LB) [31], 

[32]. Ultrasound guidance improves safety relative to historical ―blind‖ approaches [33], and major complications 

such as hemorrhage or pneumothorax remain rare (<1–2%) when modern, guided techniques are used [34]. 

 

Re-evaluation strategy and optimization of diagnostic yield: 

The rise in yield from 37.9% to 55.2% after expert pathology re-review and selective re-biopsy highlights three key 

levers for optimization: routine second-look review by an experienced hepatopathologist [7], [8]; rigorous 

clinicopathologic correlation when interpreting indeterminate features [35]; and ongoing training in hepatopathology 

to maintain high interpretive standards [36]. Re-biopsy proved valuable in two additional cases in our series, 
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supporting its use when there is persistent clinical suspicion [37], technical inadequacy of the first sample [38], or 

unexplained clinical/biochemical evolution despite an initially non-diagnostic biopsy [39]. 

 

Clinical and therapeutic implications: 

Achieving a specific histologic diagnosis in 55.2% of patients likely enabled: initiation of disease-directed therapy 

(e.g., ursodeoxycholic acid for PBC) [40]; withdrawal of hepatotoxic agents in suspected/confirmed DILI [41]; 

appropriate surveillance and genetic counseling when indicated [42]; and better prognostic stratification and follow-

up planning [43]. 

 

For the 44.8% without a definitive histologic diagnosis, we advocate regular clinical and biochemical follow-up 

[44], periodic re-evaluation with complementary tests as indicated [45], and consideration of alternative diagnostic 

modalities including MRCP and, where appropriate, genetic testing to refine the differential [46]. 

 

Limitations and perspectives: 

Key limitations include the modest sample size (n=29) [47], the absence of systematic correlation with non-invasive 

tests (elastography, serum biomarkers) that might have added granularity [48], and the lack of long-term outcome 

data to quantify prognostic impact [49].  

 

Future directions include integrating molecular and advanced immunohistochemistry panels to refine etiologic 

attribution [50]; exploring artificial intelligence assisted histology to reduce indeterminate reads [51]; and 

developing predictive scores to optimize patient selection for biopsy in unexplained cholestasis [52]. 

 

Comparison with alternative diagnostic strategies: 
Among non-invasive tools, transient elastography correlates well with fibrosis in PBC and may reduce the need for 

biopsy in staging scenarios [53]. Serologic biomarker panels (e.g., ELF, FibroTest) can further decrease biopsy 

utilization in selected contexts [54].  

 

MRI with cholangiography can identify certain cholangiopathies without tissue sampling [55]. Nonetheless, EUS-

LB is a viable alternative with comparable diagnostic yield to percutaneous biopsy [56], the option of systematic 

bilobar sampling [57], and a similar safety profile in experienced hands [58]. In patients already undergoing 

endoscopy or with unfavorable percutaneous windows, EUS-LB represents a pragmatic choice. 

 

Conclusion:- 
Ultrasound-guided percutaneous liver biopsy persists as a significant and secure diagnostic modality for cases of 

unexplained intrahepatic cholestasis. Within our studied population, it attained a commendable diagnostic yield of 

55.2%, accompanied by an exceptional safety profile.  

 

The diagnostic efficacy is optimized when specimens are assessed by proficient hepatopathologists, when the 

selective repetition of the biopsy is contemplated for cases that remain persistently unexplained, and when the 

integration of clinicopathologic correlation amalgamates clinical, biochemical, imaging, and histological data within 

a multidisciplinary context.  

 

Diligent patient selection—anchored in comprehensive clinical and paraclinical evaluation prior to biopsy—further 

enhances diagnostic yield while mitigating the incidence of unnecessary interventions. Ultimately, systematic long-

term follow-up is imperative to evaluate the prognostic ramifications of diagnoses established via biopsy and to 

identify conditions that may manifest over time.  

 

These findings support the continued use of UG-PLB in selected patients with unexplained intrahepatic cholestasis, 

particularly when interpreted by expert hepatopathologists and complemented by selective re-biopsy strategies. 

Future efforts should focus on integrating non-invasive tools, molecular diagnostics, and multidisciplinary review to 

further enhance diagnostic accuracy and guide individualized patient management.  



ISSN:(O) 2320-5407, ISSN(P) 3107-4928               Int. J. Adv. Res. 13(08), August-2025, 1628-1636 

 

1634 

 

References:- 

[1] P. Gopal, X. Hu, M. E. Robert, et X. Zhang, "The evolving role of liver biopsy: Current applications and future 

prospects", Hepatology Communications, 9(1):e0628, janv. 2025. doi:10.1097/HC9.0000000000000628. 

[2] R. Shi, F. Yang, H. Wu, et Y. Liu, "The Diagnostic Value of Liver Biopsy for Unexplained Liver Dysfunction: A 

Retrospective Study", J MultidiscipHealthc, 17:2399-2407, mai 2024. doi:10.2147/JMDH.S460338. 

[3] P. Sripongpun, A. Pongpaibul, et P. Charatcharoenwitthaya, "Value and risk of percutaneous liver biopsy in 

patients with cirrhosis and clinical suspicion of autoimmune hepatitis", BMJ Open Gastroenterol, 8(1), août 2021. 

doi:10.1136/bmjgast-2021-000701. 

[4] G. M. Hirschfield et al., "EASL Clinical Practice Guidelines: The diagnosis and management of patients with 

primary biliary cholangitis", J Hepatol, 67(1):145-172, juill. 2017. doi:10.1016/j.jhep.2017.03.022. 

[5] Khalifa A, et al. "The utility of liver biopsy in the evaluation of liver disease and abnormal liver function tests", 

Am J Clin Pathol. 2021;155(6):789-799. doi:10.1093/ajcp/aqaa225. 

[6] Gonzalez-Sanchez E, et al. "Diagnostic yield and novel candidate genes by exome sequencing in 166 children 

with intrahepatic cholestasis", Research Square. 2023. doi:10.21203/rs.3.rs-2581467/v1. 

[7] Bedossa P, et al. "Histological and Molecular Evaluation of Liver Biopsies: A Practical and Updated Review", 

Int J Mol Sci. 2024;26(16):7729. doi:10.3390/ijms26167729. 

[8] Warnes T, et al. "Liver biopsy in primary biliary cholangitis: is sinusoidal fibrosis the missing key?", J Clin 

Pathol. 2019;72(10):669-676. doi:10.1136/jclinpath-2019-205896. 

[9] Lleo A, et al. "Primary biliary cholangitis", Lancet. 2020;396(10266):1915-1926. doi:10.1016/S0140-

6736(20)31607-X. 

[10] Younossi ZM, et al. "Diagnosis and management of primary biliary cholangitis", Am J Gastroenterol. 

2019;114(1):48-63. doi:10.1038/s41395-018-0390-4. 

[11] Ellez H, et al. "Evaluation of patients with positive anti-mitochondrial antibody and normal alkaline 

phosphatase levels for primary biliary cholangitis", Acta Gastroenterol Belg. 2024;87(2):233-238. 

doi:10.51821/87.2.12041. 

[12] Iwadare T, et al. "Serum Autotaxin Levels Predict Liver-Related Events in Patients With Primary Biliary 

Cholangitis: A Long-Term Multicenter Observational Study", Clin Transl Gastroenterol. 2024;15(8):e00779. 

doi:10.14309/ctg.0000000000000779. 

[13] European Association for the Study of the Liver. "EASL Clinical Practice Guidelines: The diagnosis and 

management of patients with primary biliary cholangitis", J Hepatol. 2017;67(1):145-172. 

doi:10.1016/j.jhep.2017.03.022. 

[14] Beuers U, et al. "Drug insight: mechanisms and sites of action of ursodeoxycholic acid", Nat Clin Pract 

Gastroenterol Hepatol. 2006;3(6):318-328. doi:10.1038/ncpgasthep0521. 

[15] Lindor KD, et al. "Primary biliary cholangitis: 2018 practice guidance from the American Association for the 

Study of Liver Diseases", Hepatology. 2019;69(1):394-419. doi:10.1002/hep.30145. 

[16] Chazouillères O, et al. "Primarybiliarycholangitis-autoimmunehepatitisoverlap syndrome", J Hepatol. 

2016;65(4):687-695. doi:10.1016/j.jhep.2016.05.037. 

[17] Björnsson ES, et al. "Drug-induced liver injury: an overview over the most critical compounds", Arch Toxicol. 

2015;89(3):327-334. doi:10.1007/s00204-015-1456-2. 

[18] Hirschfield GM, et al. "Primary biliary cholangitis", Lancet. 2018;391(10139):2395-2407. doi:10.1016/S0140-

6736(18)30300-3. 

[19] Abbas N, et al. "Seronegative primary biliary cholangitis: a study of 110 cases", Hepatology. 2017;66(4):1202-

1213. doi:10.1002/hep.29274. 

[20] Corpechot C, et al. "Biochemical response to ursodeoxycholic acid and long-term prognosis in primary biliary 

cirrhosis", Hepatology. 2008;48(3):871-877. doi:10.1002/hep.22428. 

[21] Chapman R, et al. "Diagnosis and management of primary sclerosing cholangitis", Hepatology. 

2010;51(2):660-678. doi:10.1002/hep.23294. 

[22] Corey KE, et al. "Nonalcoholic steatohepatitis is associated with an increased risk of cholangiocarcinoma", 

Hepatology. 2018;67(4):1434-1445. doi:10.1002/hep.29668. 

[23] Rinella ME, et al. "A multisociety Delphi consensus statement on new fatty liver disease nomenclature", 

Hepatology. 2023;78(6):1966-1986. doi:10.1097/HEP.0000000000000520. 

[24] Mantovani A, et al. "Nonalcoholic fatty liver disease and risk of incident diabetes mellitus: an updated meta-

analysis of 501,022 adult individuals", Gut. 2021;70(5):962-969. doi:10.1136/gutjnl-2020-322572. 

[25] Hickman RJ, et al. "Granulomatous hepatitis: a review", J Clin Gastroenterol. 2018;52(2):120-132. 

doi:10.1097/MCG.0000000000000948. 



ISSN:(O) 2320-5407, ISSN(P) 3107-4928               Int. J. Adv. Res. 13(08), August-2025, 1628-1636 

 

1635 

 

[26] Cremers J, et al. "Liver test abnormalities in sarcoidosis", Eur J Gastroenterol Hepatol. 2012;24(1):17-24. 

doi:10.1097/MEG.0b013e32834d2365. 

[27] Kleiner DE. "Drug-induced liver injury: the hepatic pathologist's approach", Gastroenterol Clin North Am. 

2017;46(2):273-296. doi:10.1016/j.gtc.2017.01.004. 

[28] Nakanuma Y, et al. "Pathology of the bile duct lesions in primary biliary cirrhosis", Histopathology. 

2010;56(1):84-91. doi:10.1111/j.1365-2559.2009.03454.x. 

[29] Hernández-Chávez E, et al. "Biopsiahepáticapercutáneaguiada por ultrasonido en pediatría", Rev Gastroenterol 

Mex. 2021;86(3):248-254. doi:10.1016/j.rgmx.2021.01.006. 

[30] Çakir Ö. "Ultrasoneşliğindeperkütanyollayapılankaraciğerbiyopsiuygulaması: 

KocaeliÜniversitesigirişimselradyolojideneyimi", KocaeliÜniversitesiSağlıkBilimleriDergisi. 2021;7(2):140-144. 

doi:10.30934/KUSBED.749910. 

[31] Sanjana B, et al. "A single centre experience with safety and efficacy of endoscopic ultrasound guided liver 

biopsy", J Clin Exp Hepatol. 2022;12(6):1453-1459. doi:10.1016/j.jceh.2022.07.135. 

[32] Ahmed W, et al. "EUS guided liver biopsy; two is better than one", Gut. 2023;72(Suppl 2):A154. 

doi:10.1136/gutjnl-2023-bsg.305. 

[33] Rockey DC, et al. "Liver biopsy", Hepatology. 2009;49(3):1017-1044. doi:10.1002/hep.22742. 

[34] Seeff LB, et al. "Complication rate of percutaneous liver biopsies among persons with advanced chronic liver 

disease in the HALT-C trial", Clin Gastroenterol Hepatol. 2010;8(10):877-883. doi:10.1016/j.cgh.2010.03.025. 

[35] Bedossa P, et al. "An algorithm for the grading of activity in chronic hepatitis C", Hepatology. 1996;24(2):289-

293. doi:10.1002/hep.510240201. 

[36] Goodman ZD. "Grading and staging systems for inflammation and fibrosis in chronic liver diseases", J Hepatol. 

2007;47(4):598-607. doi:10.1016/j.jhep.2007.07.006. 

[37] Bravo AA, et al. "Liver biopsy", N Engl J Med. 2001;344(7):495-500. doi:10.1056/NEJM200102153440706. 

[38] Colloredo G, et al. "Impact of liver biopsy size on histological evaluation of chronic viral hepatitis: the smaller 

the sample, the milder the disease", J Hepatol. 2003;39(2):239-244. doi:10.1016/S0168-8278(03)00191-0. 

[39] Regev A, et al. "Sampling error and intraobserver variation in liver biopsy in patients with chronic HCV 

infection", Am J Gastroenterol. 2002;97(10):2614-2618. doi:10.1111/j.1572-0241.2002.06038.x. 

[40] Poupon R, et al. "Combined analysis of randomized controlled trials of ursodeoxycholic acid in primary biliary 

cirrhosis", Gastroenterology. 1997;113(3):884-890. doi:10.1016/S0016-5085(97)70183-5. 

[41] Corpechot C, et al. "Assessment of biliary fibrosis by transient elastography in patients with PBC and PSC", 

Hepatology. 2006;43(5):1118-1124. doi:10.1002/hep.21151. 

[42] Chalasani N, et al. "Features and outcomes of 899 patients with drug-induced liver injury: The DILIN 

Prospective Study", Gastroenterology. 2015;148(7):1340-1352.e7. doi:10.1053/j.gastro.2015.03.006. 

[43] Thompson RJ, et al. "Genetic cholestatic liver disease in adults: a review and practical approach to diagnosis", 

Hepatology. 2020;71(4):1496-1506. doi:10.1002/hep.31024. 

[44] Carbone M, et al. "Sex and age are determinants of the clinical phenotype of primary biliary cirrhosis and 

response to ursodeoxycholic acid", Gastroenterology. 2013;144(3):560-569.e7. doi:10.1053/j.gastro.2012.12.005. 

[45] Trivedi PJ, et al. "Stratification of hepatocellular carcinoma risk in primary biliary cirrhosis: a multicentre 

international study", Gut. 2016;65(2):321-329. doi:10.1136/gutjnl-2014-308351. 

[46] Manzo-Francisco I, et al. "Systematic review and meta-analysis: Transient elastography compared to liver 

biopsy for staging of liver fibrosis in primary biliary cholangitis", Ann Hepatol. 2023;28(5):101107. 

doi:10.1016/j.aohep.2023.101107. 

[47] Corpechot C, et al. "Noninvasive elastography-based assessment of liver fibrosis progression and prognosis in 

primary biliary cirrhosis", Hepatology. 2012;56(1):198-208. doi:10.1002/hep.25599. 

[48] Goet JC, et al. "A comparison of prognostic scores (Mayo, Child-Pugh, MELD) and response criteria 

(Barcelona, Paris) for patients with primary biliary cirrhosis", Am J Transplant. 2017;17(5):1248-1256. 

doi:10.1111/ajt.14065. 

[49] Corpechot C, et al. "Assessment of biliary fibrosis by transient elastography in patients with PBC and PSC", 

Hepatology. 2006;43(5):1118-1124. doi:10.1002/hep.21151. 

[50] Rosenberg WM, et al. "Serum markers detect the presence of liver fibrosis: a cohort study", Gastroenterology. 

2004;127(6):1704-1713. doi:10.1053/j.gastro.2004.08.052. 

[51] Banerjee R, et al. "Multiparametric magnetic resonance for the non-invasive diagnosis of liver disease", J 

Hepatol. 2014;60(1):69-77. doi:10.1016/j.jhep.2013.09.002. 

[52] Stavropoulos SN, et al. "EUS-guidedliverbiopsy: amulticenterexperience", GastrointestEndosc. 

2012;76(2):238-244. doi:10.1016/j.gie.2012.03.175. 



ISSN:(O) 2320-5407, ISSN(P) 3107-4928               Int. J. Adv. Res. 13(08), August-2025, 1628-1636 

 

1636 

 

[53] Diehl DL, et al. "EUS-guided liver biopsy provides diagnostic samples comparable with percutaneous liver 

biopsy", GastrointestEndosc. 2012;76(2):280-286. doi:10.1016/j.gie.2012.03.1331. 

[54] Pineda JJ, et al. "EUS-guided liver biopsy provides diagnostic samples comparable with those via the 

percutaneous or transjugular route", GastrointestEndosc. 2016;83(2):360-365. doi:10.1016/j.gie.2015.08.025. 

[55] Satiya J, Mousa O. "Diagnostic yield of magnetic resonance imaging for cholangiocarcinoma in primary 

sclerosing cholangitis: a meta-analysis", Prz Gastroenterol. 2020;15(1):19-25. doi:10.5114/pg.2020.93629. 

[56] Sanjana B, et al. "A single centre experience with safety and efficacy of endoscopic ultrasound guided liver 

biopsy", J Clin Exp Hepatol. 2022;12(6):1453-1459. doi:10.1016/j.jceh.2022.07.135. 

[57] Diehl DL, et al. "EUS-guided liver biopsy provides diagnostic samples comparable with percutaneous liver 

biopsy", GastrointestEndosc. 2012;76(2):280-286. doi:10.1016/j.gie.2012.03.1331. 

[58] Pineda JJ, et al. "EUS-guided liver biopsy provides diagnostic samples comparable with those via the 

percutaneous or transjugular route", GastrointestEndosc. 2016;83(2):360-365. doi:10.1016/j.gie.2015.08.025. 

 

 

 


