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Background: Lymphoepithelioma-like intrahepatic cholangiocarcinoma (LEL-

ICC) is a rare variant of intrahepatic cholangiocarcinoma. Epstein–Barr virus

(EBV) infection was considered to play a pivotal role in the tumorigenesis of LEL-

ICC. It is difficult to diagnosis of LEL-ICC due to the lack of specific features

regarding the laboratory test results and imaging findings. At present, the

diagnosis of LEL-ICC mainly depends on the histopathologic and

immunohistochemical examinations. In addition, the prognosis of LEL-ICC was

better than classical cholangiocarcinomas. To our knowledge, only few cases of

LEL-ICC have been reported in the literature.

Case presentation: We presented a case of a 32-year-old Chinese female with

LEL-ICC. She had a 6-month history of upper abdominal pain. The magnetic

resonance imaging (MRI) showed a 1.1× 1.3 cm lesion in the left lobe of liver,

appearing low signal intensity on T1-weighted images and high signal intensity

on T2-weighted images. The patient underwent laparoscopic left lateral

sectionectomy. The postoperative histopathologic and immunohistochemical

examinations results allowed for the definitive diagnosis of LEL-ICC. The patient

was free from tumor recurrence after a 28 months follow-up.

Conclusion: In this study, we reported a rare case of LEL-ICC associated with

both HBV and EBV infection. EBV infection might play a pivotal role in the

carcinogenesis of LEL-ICC, and surgical resection is still the most effective

treatment at present. Further research on the etiology and treatment strategies

of LEL-ICC is required.
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Introduction

Epstein–Barr virus (EBV) belongs to the herpesvirus family

with oncogenic properties (1). EBV infection is associated with

certain malignancies and was also considered to play a pivotal role

in the tumorigenesis of Lymphoepithelioma-like carcinoma (LELC)

(2, 3). LELC is a rare malignancy consisting of undifferentiated

epithelial cells with intense lymphocytic infiltration (4). The unique

tumor has been reported in various organs such as the salivary

glands, gastrointestinal tract, lungs, thymus, and urinary tract (5).

However, LELC is rarely identified in the liver. Hepatic LELC can be

divided into two types: lymphoepithelioma-like intrahepatic

cholangiocarcinoma (LEL-ICC) and lymphoepithelioma-like

hepatocellular carcinoma (LEL-HCC). Preoperative diagnosis of

LELC is difficult due to the lack of specific features regarding the

laboratory test results and imaging findings. At present, the

diagnosis of LELC mainly depends on the histopathologic and

immunohistochemical examinations. To our knowledge, only few

cases of LEL-ICC have been reported, and the understanding of

LEL-ICC is very limited. Therefore, more reports are needed to

describe the comprehensive characteristics of LEL-ICC. In this

study, we presented a case of LEL-ICC with both HBV and EBV

infection, which was treated by laparoscopic left lateral

sectionectomy. We obtained written informed consent from the

patient and the patient’s parents for the procedure and publication.
Case report

A 32-year-old Chinese female was admitted to Sichuan

University West China Hospital with a 6-month history of upper

abdominal pain. She denied previous radiotherapy or industrial

chemical exposure. She had one previous pregnancy and and gave

birth to a boy. In addition, she denied previous hormonal

treatments and contraceptives. She was found to have viral

hepatitis B for 6 years and had not received any treatment.

Besides, she was healthy with no relevant medical or family

history of diseases, such as hypertension or diabetes, and no

history of smoking or alcohol consumption. Physical examination

was unremarkable. A blood count showed Hb 14.2 g/dl (13–17.5),

white blood cells 7.12×109/L (3.5-9.5), platelets 249×109/L (100–
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300), total bilirubin 12.5 umol/L (5.0-28), and AST 35 IU/L (<50).

Serological testing for tumor marker of carcinoembryonic antigen

(CEA) was 5.54 ng/ml (CEA ≥ 3.4 ng/ml was defined as abnormal)

and hepatitis B surface antigen (HBsAg) was positive. The hepatitis

B virus DNA (HBV-DNA) was less than 1×102 IU/ml (HBV-DNA

≥ 1×102 IU/ml was defined as HBV infection active), suggesting that

HBV infection was inactive. The cancer antigen19-9 (CA19-9 ≥ 30

U/ml was defined as abnormal), CA125 (CA125 ≥ 24 U/ml was

defined as abnormal) and a-fetoprotein (AFP≥ 7 ng/ml was defined

as abnormal) was 25.6 U/ml, 13.3U/ml and 3.37, respectively.

Abdominal computed tomography (CT) showed the lesion in the

left lobe of liver was detected, and no tumor was detected in any

other organs (Figure 1). Magnetic resonance imaging (MRI) of the

upper abdomen was performed in our hospital for further

diagnosis. The MRI showed a 1.1×1.3 cm lesion in the left lobe of

liver, appearing low signal intensity on T1-weighted images

and high signal intensity on T2-weighted images (Figure 2). Due

to the similar appearance, hepatocellular carcinoma (HCC) was

considered for preoperative diagnosis. The patient eventually

underwent a laparoscopic liver resection of the left lobe.

Macroscopically, the tumor was a yellowish solid mass with a

diameter of 12mm. Microscopically, the lesion composed of

undifferentiated epithelial cells with some atypical glands, and

significant lymphocytic infiltration (Figure 3A). The epithelial

tumor cells were featured by eosinophilic cytoplasm with large

nuclei and prominent nucleoli. EBVencoded RNA (EBER) in situ

hybridization was positive in tumor tissues. In addition,

immunohistochemical analysis showed the lymphatic tissue

positive for CD20 (B-cells, Figure 3B), CD3 (T-cells, Figure 3C),

Ki-67 and negative for IgG4. Meanwhile, tumor cells positive for

CK7 (Figure 3D), and negative for CK20, supporting the diagnosis

of LEL-ICC.

Post-operative recovery of the patient was well. The patient was

discharged on postoperative day 5 with good general condition. The

laboratory parameters were normal and we recommended regular

follow-up in the outpatient clinic.

Patients monitored the disease progression at the outpatient of

our hospital every 3 months in the first two years after surgery and

every 6 months thereafter via blood examination, ultrasonography

(US), CT, and MRI. The systematic update of patients’survival

information was performed once a year. The last outpatient follow-

up was in August 2022, and the tumor markers were normal. The
FIGURE 1

The lesion in the left lobe of liver was detected on CT.
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patient was free from tumor recurrence after a 28 months follow-

up (Figure 4).
Discussion

LELC is a rare malignancy consisting of undifferentiated

epithelial cells with abundant lymphocytic infiltration (4). Up to
Frontiers in Oncology 03
now, it has been reported in various organs such as the salivary

glands (6), gastrointestinal tract (7), lungs (8), urinary tract (9),

ovaries (10), and other locations. The cause of LELC remains

unclear at present. The LELC is often associated with EBV

infection (approximately 70% with EBER positive in situ

hybridization) (11). Previous studies reported that EBV was

considered to play a pivotal role in the tumorigenesis of LELC

(2, 3).
FIGURE 3

Pathological examination and immunohistochemical staining. (A) Tumor was composed of undifferentiated epithelial cells with some atypical glands,
and significant lymphocytic infiltration (HE stain, ×20); (B, C) Lymphatic tissue positive for CD20 (B-cells, B, ×20), CD3 (T-cells, C, ×20); (D) tumor
cells positive for CK7 (immunostaining, ×20).
FIGURE 2

Magnetic Resonance Imaging showed a 1.1×1.3 cm lesion in the left lobe of liver. (A) low signal intensity on T1-weighted images; (B) high signal
intensity on T2-weighted images; (C) ring enhancing on DWI image; (D) ADC image of the lesion (ADC value: 800).
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A recent review by Ding et al. (2) identified 92 cases of hepatic

LELC, including 26 cases of LEL-ICC, and 67 cases of LEL-HCC.

The mean age was 55 years old (range,19-79 years old) of the

patients with 88.5% being Asian and 69.2% being female.

Furthermore, 92.3% LEL-ICC patients were usually a single lesion

and 73.1% patients were EBV positive. EBV infection might play a

pivotal role in the carcinogenesis of LEL-ICC. However, Adachi

et al. (12) reported there were no obvious histopathologic

differences between EBV-negative and EBV-positive LEL-ICC.

Hence, the association between EBV and LEL-ICC is still

inconclusive and controversial. Further studies focusing on the

etiology of LEL-ICC are also required.

Clinical presentations of LEL-ICC are nonspecific. Most

patients were almost asymptomatic, and the hepatic lesion was

identified during a routine health examination. Some patients have

the upper abdominal pain, abdominal fullness or fever (2). The

definitive diagnosis of LEL-ICC mainly depends on the

histopathologic and immunohistochemical examinations, which

consisted of undifferentiated epithelial cells with intense

lymphocytic infiltration. The tumor cells were featured by

eosinophilic cytoplasm with large nuclei and prominent nucleoli.

Immunohistochemically, tumor cells are usually positive for various

biliary-type cytokines, such as CK7. In our case, the epithelial tumor

cells were positive for CK7, supporting the diagnosis of LEL-ICC.

The prognosis of LEL-ICC was better than classical

cholangiocarcinomas (1). Notablely, Chan et al. (1) statistically

analyzed seven LEL-ICC patients and found that the 5-year overall

survival was 100%. The clinical outcomes were indeed generally well,

with some patients alive without recurrence for 165 months (1). In

our case, 28 months have passed since the surgery; the patient is still

alive and has no tumor recurrence. Further analyses recruiting more

patients are required to determine the prognosis of LEL-ICC. In

addition, there is no consensus on the standardized treatment

strategies for LEL-ICC. Almost all cases reported showed that

surgical resection is still the most effective treatment at present (2).

However, postoperative chemotherapy, postoperative radiotherapy,

or targeted therapy was rarely adopted. It had been reported that the

survival time of patient with lymph node metastasis after surgery and

postoperative radiation was 54 months without recurrence (13).

Hence, further analyses recruiting more patients are required to

develop appropriate treatment strategies.
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Conclusions

In this study, we reported a rare case of LEL-ICC associated

with both HBV and EBV infection. The patient underwent

laparoscopic left lateral sectionectomy based on the preoperative

diagnosis of HCC, and LEL-ICC was confirmed by histopathologic

and immunohistochemical examinations. EBV infection might play

a pivotal role in the carcinogenesis of LEL-ICC, and surgical

resection is still the most effective treatment at present. In

addition, the favorable prognosis could be generally achieved after

radical resection. Further research on the etiology and treatment

strategies of LEL-ICC is required.
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FIGURE 4

CT showed the patient was free from tumor recurrence after a 28 months follow-up.
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Dynamic images of this lesions on MRI.
References
1. Chan AW, Tong JH, Sung MY, Lai PB, To KF. Epstein-Barr Virus-associated
lymphoepithelioma-like cholangiocarcinoma: A rare variant of intrahepatic
cholangiocarcinoma with favourable outcome. Histopathology (2014) 65(5):674–83.
doi: 10.1111/his.12455

2. Ding Y, Sun Z, You W, Zhang S, Chang C, Yan S, et al. Lymphoepithelioma-like
intrahepatic cholangiocarcinoma with Epstein-Barr virus infection: Report of a rare
case. Ann Trans Med (2019) 7(18):497. doi: 10.21037/atm.2019.08.105

3. Hsu HC, Chen CC, Huang GT, Lee PH. Clonal Epstein-Barr virus associated
cholangiocarcinoma with lymphoepithelioma-like component. Hum pathol (1996) 27
(8):848–50. doi: 10.1016/s0046-8177(96)90460-8

4. Applebaum EL, Mantravadi P, Haas R. Lymphoepithelioma of the
nasopharynx. Laryngoscope (1982) 92(5):510–4. doi: 10.1288/00005537-
198205000-00009

5. Solinas A, Calvisi DF. Lessons from rare tumors: Hepatic lymphoepithelioma-
like carcinomas. World J Gastroenterol (2015) 21(12):3472–9. doi: 10.3748/
wjg.v21.i12.3472

6. ZhaoW, Deng N, Gao X, Chen TB, Xie J, Li Q, et al. Primary lymphoepithelioma-
like carcinoma of salivary glands: A clinicopathological study of 21 cases. Int J Clin Exp
Pathol (2014) 7(11):7951–6.

7. Dong X, Zhao J, Sun Z. Lymphoepithelioma-like gastric carcinoma
misdiagnosed as a submucosal tumor. Clin Gastroenterol Hepatol Off Clin
Pract J Am Gastroenterological Assoc (2018) 16(8):e87. doi: 10.1016/j.cgh.
2017.09.032

8. Xie M, Wu X, Wang F, Zhang J, Ben X, Zhang J, et al. Clinical significance of
plasma Epstein-Barr virus DNA in pulmonary lymphoepithelioma-like carcinoma
(LELC) patients. J Thorac Oncol Off Publ Int Assoc Study Lung Canc (2018) 13(2):218–
27. doi: 10.1016/j.jtho.2017.10.031

9. Yang AW, Pooli A, Lele SM, Kim IW, Davies JD, LaGrange CA.
Lymphoepithelioma-like, a variant of urothelial carcinoma of the urinary bladder: A
case report and systematic review for optimal treatment modality for disease-free
survival. BMC Urology (2017) 17(1):34. doi: 10.1186/s12894-017-0224-4

10. Ambrosio MR, Rocca BJ, Onorati M, Mourmouras V, Mastrogiulio MG,
Crispino S, et al. Lymphoepithelioma-like carcinoma of the ovary. Int J Surg Pathol
(2011) 19(4):514–7. doi: 10.1177/1066896909354336

11. Labgaa I, Stueck A, Ward SC. Lymphoepithelioma-like carcinoma in liver. Am J
Pathol (2017) 187(7):1438–44. doi: 10.1016/j.ajpath.2017.02.022

12. Adachi S, Morimoto O, Kobayashi T. Lymphoepithelioma-like
cholangiocarcinoma not associated with EBV. Pathol Int (2008) 58(1):69–74.
doi: 10.1111/j.1440-1827.2007.02192.x

13. Lee W. Intrahepatic lymphoepithelioma-like cholangiocarcinoma not associated
with epstein-barr virus: A case report. Case Rep Oncol (2011) 4(1):68–73. doi: 10.1159/
000324485
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fonc.2023.1146933/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2023.1146933/full#supplementary-material
https://doi.org/10.1111/his.12455
https://doi.org/10.21037/atm.2019.08.105
https://doi.org/10.1016/s0046-8177(96)90460-8
https://doi.org/10.1288/00005537-198205000-00009
https://doi.org/10.1288/00005537-198205000-00009
https://doi.org/10.3748/wjg.v21.i12.3472
https://doi.org/10.3748/wjg.v21.i12.3472
https://doi.org/10.1016/j.cgh.2017.09.032
https://doi.org/10.1016/j.cgh.2017.09.032
https://doi.org/10.1016/j.jtho.2017.10.031
https://doi.org/10.1186/s12894-017-0224-4
https://doi.org/10.1177/1066896909354336
https://doi.org/10.1016/j.ajpath.2017.02.022
https://doi.org/10.1111/j.1440-1827.2007.02192.x
https://doi.org/10.1159/000324485
https://doi.org/10.1159/000324485
https://doi.org/10.3389/fonc.2023.1146933
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Primary lymphoepithelioma-like intrahepatic cholangiocarcinoma
	Introduction
	Case report
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


