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Preoperative diagnosis of Gallbladder squamous cell carcinoma (GBSCC) is
difficult, and the contrast-enhanced ultrasound (CEUS) pattern has never been
reported before. We present a case of GBSCC where CEUS revealed special
findings that facilitated early diagnosis. CEUS demonstrated irregular peripheral
ring-like enhancement during the arterial phase, with hypoenhancement in the
late phases, and an irregular non-enhancing area persistently present in the
center of the lesion.
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Introduction

GBSCC is a rare and aggressive malignancy with a poor prognosis. It is often identified at an
advanced stage due to its nonspecific symptoms. The tumor tends to grow to a significant size
before symptoms become apparent and is frequently detected incidentally during examinations
for other conditions (1). Given the rarity of GBSCC, its CEUS imaging characteristics are not
well established. In this report, we describe the CEUS imaging features of GBSCC. This is, to our
knowledge, the first report detailing the CEUS findings in GBSCC cases.

Case presentation

A 50-year-old female patient presented with a chief complaint of persistent upper
abdominal bloating and discomfort for a month. Laboratory test results, including
assessment of tumor markers and routine blood tests, were within the standard levels.
Abdominal computed tomography (CT) revealed that an irregularly shaped gallbladder
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had a mass measuring approximately 7.8cm X 7.4cm of mixed
hypodensity (Figure 1A). On a contrast-enhanced CT scan, slight
heterogeneous enhancement of the mass was noted.

(Figure 1B) Conventional ultrasound showed unclear
boundaries and irregular contour of the gallbladder, measuring
approximately 10.2cmx5.9cm, with a hypoechoic mass and
multiple stones. the short-axis section of the hypoechoic mass
showed an onion skin appearance (Figure 2A). The onion skin
appearance is a particular pattern that appears as concentric layers
of alternating hypoechogenicity and hyperechogenicity. The mass
exhibited many malignant ultrasound features, such as solid
components, hypoechogenicity, unclear boundaries and irregular
shape. Color Doppler flow imaging (CDFI) showed poor blood flow
signals in the mass (Figure 2B). Subsequently, CEUS was performed
by injecting 2.4ml of ultrasound contrast agent (SonoVue, Bracco,
Milan, Italy), followed by a flush with 5ml of 0.9% sterile saline
through the antecubital vein. The examination was conducted at a
low mechanical index of 0.083. The time-intensity curves (TICs) of
the mass were calculated. CEUS demonstrated that blood flow into
the tumor from the periphery in the early vascular phase at 12 s
after the injection of agent, the mass began to be slowly enhanced
from the periphery to the center at 10 s (wash-in time),the
enhancement reached its peak [time to peak (TTP)] at 22 s, and
the AUC of the mass is significantly smaller than that of the normal
liver tissue (Figure 2C).The lesion periphery showed
hyperenhancement, then, the mass becomes hypo-enhancement
in the late phase, with an irregular non-enhancing area in the
central region (Figure 3). Based on its conventional ultrasound and
CT images, gallbladder malignancy was suspected, even though
CEUS finding of the tumor in the late vascular phase and the CDFI
presentation was atypical.

The patient underwent palliative cholecystectomy for
gallbladder cancer including resection of gallbladder in
combination with partial liver resection. The tumor invaded the
round ligament of the liver and the transverse colon, which could
not be completely removed. Histological examination revealed that
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the gallbladder tumor had obvious palisade arrangement,
intercellular bridges, or keratinization with a cancer pearl, serosal
penetration, and liver tissue invasion (Figure 4).
Immunohistochemical tests showed: MLH1(+), MSH2 (+), PMS2
(+), P40 (+), Her-2 (-), p53 (-), C-met (-). Final pathological finding
was GBSCC. Postoperatively, the patient was treated with a
combination of adjuvant cisplatin/gemcitabine (39 mg cisplatin
and 1400 mg gemcitabine intravenous every 3 weeks) for four
cycles. The patient is now in good condition. Written consent was
obtained from the patient for publication of the case.

Discussion

Although gallbladder cancer is the most common biliary tract
malignancy, In 2021, it was estimated that the approximate
incidence of all gallbladder and biliary tract cancers was 11,980 in
United States (2). GBSCC is extremely uncommon, accounting for
approximately 1 - 4 percent of all gallbladder malignancies
(3).While the symptoms of GBSCC and gallbladder
adenocarcinoma (GBAC) may be similar, GBSCC tends to be
more larger, exhibit a higher degree of malignancy, and be at a
more progressed stage. These more aggressive characteristics lead to
a poorer overall survival rate for GBSCC compared to GBAC, even
following a complete (RO) surgical resection (3, 4).

Conventional ultrasound proved to be very reliable and accurate
in the diagnosis of gallbladder disease. CEUS of the gallbladder is an
increasingly recognized modality that complements conventional
ultrasound and cross-sectional imaging in the evaluation of
neoplastic and non-neoplastic gallbladder conditions (5, 6). It is
particularly valuable due to its ability to image microcirculation
and provide optimal contrast resolution in real-time, which
enhances diagnostic confidence (7). As a result of its rarity, the
ultrasonography and CEUS imaging findings of GBSCC have seldom
been published. Xanthogranulomatous cholecystitis (XGC) and
GBAC are the main differential diagnoses for GBSCC.

FIGURE 1

(A) CT image showed an irregularly shaped gallbladder with a mass measuring approximately 7.8cm X 7.4cm of mixed hypo-density). (B) On a
contrast-enhanced CT scan showed slight heterogeneous enhancement of the mass.
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FIGURE 2

(A) the short-axis section of the hypoechoic mass showed a broad "onion” change (B) CDFI showed poor blood flow signals in the mass (C) Time-
intensity curves displayed the wash-in time of 10s, TTP of 22s, The TIC from contrast-enhanced ultrasound shows that the AUC area of the mass is

significantly smaller than that of the normal liver tissue

Chen et al. reported that inhomogeneous enhancement in the
arterial phase was the strongest independent predictor of
malignancy, followed by interrupted inner layer, washout time
<40 s, and wall thickness >1.6 cm (8). In the case of Xie et al.,
Carcinomas of the gallbladder typically exhibit hyperenhancement
or isoenhancement during the early phase of contrast
administration, fading out to hypo-enhancement within 35 s after
contrast agent administration, and destruction of the gallbladder
wall intactness was found in carcinoma (7). Serra, C. et al. found
that the 60-second intralesional washout on CEUS is a helpful sign
for malignancy but can yield false positives, particularly in smaller
lesions (9). The indistinct boundary between the gallbladder wall
and the liver was an independent predictor of malignancy. CDFI
detected blood flow signals, and the irregular shape of the
gallbladder, both of which were features of malignant lesions (10).
Zhuang, B. et al. detected that an irregular shape, branched
intralesional vessels and hypo-enhancement in the late phase
were features indicating a malignant disease for gallbladder-
confined focal tumors (11). XGC is a special type of cholecystitis
(12), differentiating between XGC and gallbladder cancer with wall
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thickening can be particularly difficult (13-15). XGC manifests as
thickening of the gallbladder wall, infiltrating into the liver and
transverse colon (16, 17). CEUS has been recently reported to be a
promising method in differentiating XGC from GBC, a continuous
inner wall, hypoenhancement time greater than 80.5s, diffuse
thickening, and hypoechoic nodules were valuable indicators in
XGC (18).

In our case, GBSCC presented as a hypoechoic mass with
irregular shape, and the unclear boundary between the
gallbladder and peripheral liver parenchyma on ultrasound, which
is consistent with gallbladder adenocarcinoma. Conventional
ultrasound shows an onion skin appearance, which is commonly
seen in testicular epidermoid cysts (19). The ultrasound finding
exhibits a pathological correlation with alternating strata of
compacted keratin and loosely dispersed desquamated squamous
cells (20, 21). This observation aligns with our pathological analysis,
which reveals the presence of squamous cell carcinoma and keratin.
This may be indicative of a specific characteristic associated with
this subtype of squamous cell carcinoma and represents a novel
discovery. GBAC generally have abundant blood flow, which is
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FIGURE 3
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(A) CEUS showed the lesion periphery hyper-enhancement (red arrow) (B) the mass becomes hypo-enhancement in the late phase (red arrow), with

an irregular non-enhancing area in the central region (yellow arrow).
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FIGURE 4

(A) Histological examination revealed that the gallbladder tumor had Keratin Pearls (magnification x 100) (B) magnification x 400

(C) Immunohistochemical tests for P40 (magnification x 100) (D) magnificationx 400.
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different with our case. Squamous cell carcinoma (SCC) generally
presents with larger tumors, and the rapid growth of the tumor
leads to central ischemic necrosis. In CDFI, no significant blood
flow is observed, and in CEUS examination, the central area of the
tumor shows non-enhancing features, which is consistent with SCC.
The CEUS findings are very similar to primary squamous cell
carcinoma of the liver, with an irregular non-enhancing area also
in the central region, which may be a characteristic manifestation of
SCC (22). The low peak signal intensity, low AUC on CEUS and
poor blood flow in CDFI were related to relatively few interstitial
blood vessels in tumors. Compared to traditional ultrasound, CEUS
provides information on tissue perfusion. In the case of the GBSCC,
no significant blood flow was observed in conventional ultrasound,
but CEUS results suggest abundant tissue perfusion.

Conclusion

Our case presents the CEUS features of GBSCC, indicating that
the TIC of GBSCC with a slow wash out time, low AUC and a lower
peak signal intensity, which is different to GBAC. Additional
evidence from further reports is needed to clarify the imaging
characteristics and optimal treatment of GBSCC.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

Written informed consent was obtained from the individual(s),
and minor(s)’ legal guardian/next of kin, for the publication of any
potentially identifiable images or data included in this article.

References

1. Chen X, Zhou Y, Xu Q, Pu D, Shu X, Wei G, et al. Clinical characteristics and
outcome between gallbladder squamous cell carcinoma and adenocarcinoma: A
propensity matched analysis based on the surveillance, epidemiology, and end results
database. Front Oncol. (2022) 12:833447. doi: 10.3389/fonc.2022.833447

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA Cancer |
Clin. (2021) 71:7-33. doi: 10.3322/caac.21654

3. Takahashi H, Irri A, Fenig Y, Byale A, Thung S, Gunasekaran G. Systematic
review of squamous cell carcinoma of the gallbladder. Am J Surg. (2022) 224:863-8.
doi: 10.1016/j.amjsurg.2022.04.024

4. Samuel S, Mukherjee S, Ammannagari N, Pokuri VK, Kuvshinoff B, Groman A,
et al. Clinicopathological characteristics and outcomes of rare histologic subtypes of
gallbladder cancer over two decades: A population-based study. PLoS One. (2018) 13:
€0198809. doi: 10.1371/journal.pone.0198809

5. Negrao de Figueiredo G, Mueller-Peltzer K, Schwarze V, Zhang L, Riibenthaler J,
Clevert DA. Performance of contrast-enhanced ultrasound (CEUS) compared to MRI
in the diagnostic of gallbladder diseases. Clin Hemorheol Microcirc. (2019) 73:85-93.
doi: 10.3233/CH-199202

6. Gerstenmaier JF, Hoang KN, Gibson RN. Contrast-enhanced ultrasound in
gallbladder disease: a pictorial review. Abdom Radiol. (2016) 41:1640-52.
doi: 10.1007/s00261-016-0729-4

Frontiers in Oncology

10.3389/fonc.2024.1502226

Author contributions

LR: Writing - original draft. XW: Writing - review & editing.
GP: Conceptualization, Methodology, Supervision, Validation,
Writing - review & editing. JZ: Resources, Writing — review &
editing. WC: Formal analysis, Project administration, Writing -
review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

7. Xie X-H, Xu H-X, Xie X-Y, Lu M-D, Kuang M, Xu Z-H, et al. Differential
diagnosis between benign and Malignant gallbladder diseases with real-time
contrast-enhanced ultrasound. Eur Radiol. (2010) 20:239-48. doi: 10.1007/s00330-
009-1538-8

8. Chen L-D, Huang Y, Xie X-H, Chen W, Shan Q-Y, Xu M, et al. Diagnostic
nomogram for gallbladder wall thickening mimicking Malignancy: using contrast-
enhanced ultrasonography or multi-detector computed tomography? Abdom Radiol N
Y. (2017) 42:2436-46. doi: 10.1007/s00261-017-1162-z

9. Serra C, Felicani C, Mazzotta E, Gabusi V, Grasso V, Cinque AD, et al. CEUS in
the differential diagnosis between biliary sludge, benign lesions and Malignant lesions. ]
Ultrasound. (2018) 21:119. doi: 10.1007/s40477-018-0286-5

10. Kong W-T, Shen H-Y, Qiu Y-D, Han H, Wen B-J, Wu M. Application of
contrast enhanced ultrasound in gallbladder lesion: is it helpful to improve the
diagnostic capabilities? Med Ultrason. (2018) 20:420. doi: 10.11152/mu-1626

11. Zhuang B, Li W, Wang W, Lin M, Xu M, Xie X, et al. Contrast-enhanced
ultrasonography improves the diagnostic specificity for gallbladder-confined focal
tumors. Abdom Radiol N Y. (2018) 43:1134-42. doi: 10.1007/s00261-017-1268-3

12. Hale MD, Roberts KJ, Hodson J, Scott N, Sheridan M, Toogood GJ.
Xanthogranulomatous cholecystitis: a European and global perspective. HPB. (2014)
16:448-58. doi: 10.1111/hpb.12152

frontiersin.org


https://doi.org/10.3389/fonc.2022.833447
https://doi.org/10.3322/caac.21654
https://doi.org/10.1016/j.amjsurg.2022.04.024
https://doi.org/10.1371/journal.pone.0198809
https://doi.org/10.3233/CH-199202
https://doi.org/10.1007/s00261-016-0729-4
https://doi.org/10.1007/s00330-009-1538-8
https://doi.org/10.1007/s00330-009-1538-8
https://doi.org/10.1007/s00261-017-1162-z
https://doi.org/10.1007/s40477-018-0286-5
https://doi.org/10.11152/mu-1626
https://doi.org/10.1007/s00261-017-1268-3
https://doi.org/10.1111/hpb.12152
https://doi.org/10.3389/fonc.2024.1502226
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Ruan et al.

13. Khan S, Abeer I, Husain M, Hassan M]J, Jetley S. Xanthogranulomatous
cholecystitis mimicking advanced gallbladder carcinoma - Analysis of 8 cases. ]
Cancer Res Ther. (2021) 17:969-75. doi: 10.4103/jcrt.JCRT_1180_19

14. Deng YL, Cheng NS, Zhang SJ, Ma W], Shrestha A, Li FY, et al.
Xanthogranulomatous cholecystitis mimicking gallbladder carcinoma: An analysis of
42 cases. World ] Gastroenterol. (2015) 21:12653-9. doi: 10.3748/wjg.v21.i44.12653

15. Suzuki H, Wada S, Araki K, Kubo N, Watanabe A, Tsukagoshi M, et al.
Xanthogranulomatous cholecystitis: Difficulty in differentiating from gallbladder
cancer. World ] Gastroenterol. (2015) 21:10166-73. doi: 10.3748/wjg.v21.i35.10166

16. Singh VP, Rajesh S, Bihari C, Desai SN, Pargewar SS, Arora A.
Xanthogranulomatous cholecystitis: What every radiologist should know. World |
Radiol. (2016) 8:183-91. doi: 10.4329/wjr.v8.i2.183

17. Ise N, Sato K, Okuyama A, Yoshioka H, Niwa M. A case of
xanthogranulomatous cholecystitis that is difficult to distinguish from advanced

gallbladder cancer with invasion of the transverse colon. Jpn | Cancer Chemother.
(2021) 48:85-7.

Frontiers in Oncology

06

10.3389/fonc.2024.1502226

18. Yuan H-X, Wang W-P, Wen J-X, Ji Z-B, Ding H, Huang B-J, et al.
Xanthogranulomatous cholecystitis: contrast-enhanced ultrasound features and
differential diagnosis from wall-thickening gallbladder carcinoma. Discovery Med.
(2016) 21:89-98.

19. Cho J-H, Chang J-C, Park B-H, Lee J-G, Son C-H. Sonographic and MR imaging
findings of testicular epidermoid cysts. Am ] Roentgenol. (2002) 178:743-8.
doi: 10.2214/ajr.178.3.1780743

20. Langer JE, Ramchandani P, Siegelman ES, Banner MP. Epidermoid cysts of the
testicle: sonographic and MR imaging features. AJR Am ] Roentgenol. (1999) 173:1295-
9. doi: 10.2214/ajr.173.5.10541108

21. Malvica RP. Epidermoid cyst of the testicle: an unusual sonographic finding. Am
J Roentgenol. (1993) 160:1047-8. doi: 10.2214/ajr.160.5.8470573

22. Iimuro Y, Asano Y, Suzumura K, Yada A, Hirano T, Iijima H, et al. Primary
squamous cell carcinoma of the liver: an uncommon finding in contrast-enhanced
ultrasonography imaging. Case Rep Gastroenterol. (2011) 5:628-35. doi: 10.1159/
000334425

frontiersin.org


https://doi.org/10.4103/jcrt.JCRT_1180_19
https://doi.org/10.3748/wjg.v21.i44.12653
https://doi.org/10.3748/wjg.v21.i35.10166
https://doi.org/10.4329/wjr.v8.i2.183
https://doi.org/10.2214/ajr.178.3.1780743
https://doi.org/10.2214/ajr.173.5.10541108
https://doi.org/10.2214/ajr.160.5.8470573
https://doi.org/10.1159/000334425
https://doi.org/10.1159/000334425
https://doi.org/10.3389/fonc.2024.1502226
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Application of contrast-enhanced ultrasonography for gallbladder squamous cell carcinoma: a case report
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


