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Abstract

Introduction: Sinusoidal obstruction syndrome (SOS) is a severe adverse event of long-term chemotherapy in patients with col-
orectal cancer. It usually develops as liver congestion due to diffuse microscopic obstruction in liver parenchyma. In contrast, it
sometimes appears as a liver mass occurring with local parenchymal hemorrhaging, and is often misdiagnosed as liver metastasis.
Case Presentation: A 40-year-old woman with rectal cancer underwent high anterior resection and partial liver resection of seg-
ment 7 due to synchronous liver metastasis. She received oxaliplatin-based chemotherapy (mFOLFOX6) as adjuvant chemotherapy
for 6 months. A 13-mm irregular low-echoic mass was detected by CT in segment 3 of the liver 12 months after the operation. The mass
was again resected as a liver metastasis because it had increased in size. The pathological diagnosis was focal SOS, which showed
sinusoidal dilation and congestion by hepatocyte trabeculae in the liver parenchyma.
Conclusions: Atypical irregular tumors should be considered as SOS when the patient has received oxaliplatin-based chemotherapy.
A qualitative imaging modality diagnosis, such as with diffusion-weighted MRI, is superior to a morphological diagnosis in focal SOS.
This imaging modality can prevent unnecessary operations.
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1. Introduction

Synchronous and metachronous liver metastases are
found in 20% - 25% and 35% - 55% of patients with advanced
colorectal cancer, respectively (1, 2). Liver resection pro-
vides a 30% - 40% increase in the 5-year survival rate when
metastasis is found only in the liver (3). However, two
thirds of patients experience recurrence following cura-
tive resection. Thus, perioperative chemotherapy is com-
mon for advanced colorectal cancer (4).

Oxaliplatin-based chemotherapy is effective and is the
first treatment choice for advanced colorectal cancer. Re-
cently, liver damage from long-term chemotherapy has
arisen as a new clinical problem for colorectal cancer treat-
ment. Sinusoidal obstruction syndrome (SOS) is diffuse
liver damage that causes liver congestion (5). However, fo-
cal SOS mimics metastatic liver tumors and has been inef-
fectively treated by surgery in three previous reports (6-8).

We report a case of synchronous colorectal metasta-
sis and metachronous focal SOS within one year. These
masses were treated with surgery. We found that a quali-
tative imaging modality, such as diffusion-weighted MRI,

can lead to an accurate diagnosis.

2. Case Presentation

A 40-year-old woman underwent high anterior resec-
tion for rectal cancer, with partial liver resection of seg-
ment 7 for synchronous liver metastasis. She received
oxaliplatin-based adjuvant chemotherapy (modified FOL-
FOX6) for 6 months.

On CT, a 13-mm irregular tumor was found in segment
3 of the liver 12 months after the operation. The laboratory
data showed a slight decrease in the platelet count (12.8
× 104/mm3), with otherwise normal findings (albumin
3.8 g/dL, total bilirubin 0.8 mg/dL, aspartate transaminase
34 IU/L, alanine transaminase 22 IU/L,γ-glutamyl transpep-
tidase 15 IU/L, and alkaline phosphatase 45 U/L). All tested
tumor markers remained normal after the first opera-
tion (carcinoembryonic antigen 1.8 ng/mL, carbohydrate
antigen 19 - 9 13 U/mL, and α-fetoprotein 1.7 ng/mL). No
splenomegaly was noted on CT.

Ultrasonography showed a 17-mm isoechoic tumor
that was surrounded by a low-echoic area in the liver

Copyright © 2016, Kowsar Corp. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://hepatmon.com/
http://dx.doi.org/10.5812/hepatmon.37572


Kawai T et al.

metastasis at the first operation. The pseudotumor of SOS
was unclear on conventional ultrasonography (Figure 1A),
whereas Sonazoid contrast-enhanced ultrasonography in
the Kupffer phase visualized a 13-mm low-echoic mass (Fig-
ure 1B). Enhanced CT at the early phase showed a ring-
enhanced tumor in segment 7 (Figure 2A), whereas the
metachronous pseudotumor presented as an unclear hy-
podense mass without surrounding enhancement (Figure
2B).

MRI revealed that the primary liver metastasis was
a low-intensity mass on T1-weighted images and a high-
intensity mass on T2-weighted images. The hepatocyte
phase of Gd-EOB MRI and diffusion-weighted MRI clearly
showed the mass to be a tumor. The pseudotumor by SOS
also presented as a low-intensity mass on T1-weighted im-
ages (Figure 3A). However, the tumor was not detected by
diffusion-weighted MRI (Figure 3B). This feature was con-
firmed on PET/CT. Therefore, the standardized uptake value
of the pseudotumor was approximately equal to that of the
liver parenchyma.

During the surgery, the pseudotumor was unclear
with the use of conventional intraoperative ultrasonogra-
phy alone. Therefore, we performed Sonazoid contrast-
enhanced ultrasonography intraoperatively, and a low-
echoic mass in segment 3 was resected. An irregular,
non-solid, brown-colored mass was confirmed in the re-
sected specimen (Figure 4A). Histopathologically, the tu-
mors showed sinusoidal dilation and congestion by hepa-
tocyte trabeculae, compatible with SOS (Figure 4B). The pa-
tient has experienced no recurrence of liver metastasis or
SOS for 5 years.

3. Discussion

Morphological imaging modalities, such as CT or US,
are not suitable for the diagnosis of a pseudotumor caused
by SOS, which always mimics liver metastasis and may be
misdiagnosed with conventional CT or US alone. Consid-
eration of the pathophysiology of SOS, which is conges-
tion in the liver parenchyma, can lead to an accurate diag-
nosis. Qualitative imaging modalities, such as diffusion-
weighted MRI, have diagnostic power superior to that of
morphological imaging modalities.

The “blue liver” caused by oxaliplatin-based
chemotherapy is a specific adverse event that reflects
the peripheral obstruction of hepatic vessels. SOS is rec-
ognized as sustained sinusoidal endothelial cell injury,
which results in centrilobular hemorrhagic necrosis.
SOS widely affects the liver parenchyma, but the clinical
symptoms are nonspecific; elevated transaminase levels,
jaundice, hepatomegaly, splenomegaly, and ascites are
characteristic clinical manifestations. Moreover, occult

parenchymal damage due to chemotherapy results in
increased intraoperative blood loss, a high complication
rate, and delayed liver regeneration after liver resection
(4, 5).

In contrast, focal SOS lacks clinical manifestations and
mimics colorectal metastasis. Therefore, the use of con-
ventional morphological imaging alone may lead to a
misdiagnosis. Three previous reports have demonstrated
cases of focal SOS mimicking colorectal metastasis after
chemotherapy. All cases had a history of advanced col-
orectal cancer surgery and adjuvant chemotherapy (Ta-
ble 1). Ultrasonography showed a non-specific mass and
CT showed an irregular hypodense lesion. Gd-EOB MRI,
which was considered to be the most reliable modality
in colorectal liver metastasis, showed a defect in the hep-
atocyte phase, similar to imaging findings of colorectal
liver metastasis. Therefore, a qualitative imaging modality,
such as diffusion-weighted MRI, may be superior because
the cellular density is higher in cancer than in pseudotu-
mors (9). Additionally, pseudotumors do not show uptake
on PET, whereas 90% - 94% of liver metastases are detected
with PET/CT (10).

In the present case, two different tumor etiologies were
treated within a year in a patient who underwent postop-
erative chemotherapy. One of the options was to perform a
needle biopsy before the operation; however, due to a fear
of tumor-seeding from the biopsy, an inappropriate treat-
ment was performed. Qualitative imaging should be per-
formed in cases of atypical tumor. The consideration of fo-
cal SOS may help prevent unnecessary surgeries.

Footnote

Authors’ Contribution: Takaharu Kawai collected data.
Shintaro Yamazaki performed the operation and wrote
the manuscript. Nao Yoshida performed the operation;
Tokio Higaki performed the operation. Masahiko Sugitani
made the pathological diagnosis. Tadatoshi Takayama in-
tegrated this manuscript.
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Figure 1. Ultrasonographic Image of Focal SOS

A, The pseudotumor of SOS presented as an unclear isoechoic tumor; B, The pseudotumor was clearly visualized as a low-echoic mass on the Kupffer phase of Sonazoid contrast-
enhanced ultrasonography.

Figure 2. Enhanced CT Image of Focal SOS

A, Enhanced CT in the portal phase clearly visualized a ring-enhanced tumor of primary liver metastasis; B, The pseudotumor presented as an irregular hypodense mass
without any surrounding enhancement.
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Figure 3. MRI Image of Focal SOS

A, The pseudotumor revealed a low-intensity mass on the hepatocyte phase of Gd-EOB MRI; B, The pseudotumor was not detected on the diffusion-weighted MR images.

Figure 4. Histopathological Image of Focal SOS

A, An irregular, non-solid, brown-colored mass was confirmed in the resected specimen; B, A massive hemorrhage in the liver parenchyma was observed (original magnifica-
tion: 20 ×).

Table 1. Patient Characteristics

Case Origin TNM stage Diagnosis Chemotherapy (term) Ultrasonography CT MRI DWI-MRI PET-CT

Arakawa et al. Rectum Not mentioned CRM XELOX (8 cycles) Hyperechoic Hypodense lesion with
heterogeneous
enhancement

EOB: defect on the
hepatocellular phase

None None

Uchino et al. Rectum T4N1M0 CRM mFOLFOX6 (6 cycles) N.D. Hypodense lesion T1: low intensity, T2: high
intensity, EOB: defect on
the hepatocellular phase

N.D. None

Alexandrino et al. Sigmoid colon, rectum T3N1M0 CRM XELOX (12 cycles) hypoechoic Hypodense lesion None None None

Present case Liver metastasis T3N1M1 CRM mFOLFOX6 (12 cycles) Slightly hyperechoic Hypodense lesion T1: low intensity, T2: high
intensity, EOB: defect on
the hepatocellular phase

N.D. N.D.

Abbreviations: CRM,colorectal metastasis; DWI, diffusion-weighted image; EOB, gadoxetic acid-enhanced magnetic resonance imaging; N.D., not detected.

4 Hepat Mon. 2016; 16(9):e37572.

http://hepatmon.com/


Kawai T et al.

References

1. Bengmark S, Hafstrom L. The natural history of primary and sec-
ondary malignant tumors of the liver. I. The prognosis for patients
with hepatic metastases from colonic and rectal carcinoma by laparo-
tomy. Cancer. 1969;23(1):198–202. [PubMed: 5763253].

2. Almersjo O, Bengmark S, Hafstrom L. Liver metastases found by
follow-up of patients operated on for colorectal cancer. Cancer.
1976;37(3):1454–7. [PubMed: 4218].

3. Beppu T, Sakamoto Y, Hasegawa K, Honda G, Tanaka K, Kotera Y, et al. A
nomogram predicting disease-free survival in patients with colorec-
tal liver metastases treated with hepatic resection: multicenter data
collection as a Project Study for Hepatic Surgery of the Japanese So-
ciety of Hepato-Biliary-Pancreatic Surgery. J Hepatobiliary Pancreat Sci.
2012;19(1):72–84. doi: 10.1007/s00534-011-0460-z. [PubMed: 22020927].

4. Nordlinger B, Sorbye H, Glimelius B, Poston GJ, Schlag PM, Rougier
P, et al. Perioperative chemotherapy with FOLFOX4 and surgery ver-
sus surgery alone for resectable liver metastases from colorectal can-
cer (EORTC Intergroup trial 40983): a randomised controlled trial.
Lancet. 2008;371(9617):1007–16. doi: 10.1016/S0140-6736(08)60455-9.
[PubMed: 18358928].

5. Soubrane O, Brouquet A, Zalinski S, Terris B, Brezault C, Mallet
V, et al. Predicting high grade lesions of sinusoidal obstruction
syndrome related to oxaliplatin-based chemotherapy for colorec-

tal liver metastases: correlation with post-hepatectomy outcome.
Ann Surg. 2010;251(3):454–60. doi: 10.1097/SLA.0b013e3181c79403.
[PubMed: 20160638].

6. Arakawa Y, Shimada M, Utsunomya T, Imura S, Morine Y, Ikemoto
T, et al. Oxaliplatin-related sinusoidal obstruction syndrome mim-
icking metastatic liver tumors. Hepatol Res. 2013;43(6):685–9. doi:
10.1111/j.1872-034X.2012.01114.x. [PubMed: 23730707].

7. Uchino K, Fujisawa M, Watanabe T, Endo Y, Nobuhisa T, Matsumoto
Y, et al. Oxaliplatin-induced liver injury mimicking metastatic tumor
on images: a case report. Jpn J Clin Oncol. 2013;43(10):1034–8. doi:
10.1093/jjco/hyt113. [PubMed: 23958518].

8. Alexandrino H, Oliveira D, Cipriano MA, Ferreira L, Tralhao JG, Cas-
tro EF. Oxaliplatin toxicity presenting as a liver nodule - case re-
port. BMC Cancer. 2015;15:247. doi: 10.1186/s12885-015-1247-4. [PubMed:
25886004].

9. Namimoto T, Yamashita Y, Sumi S, Tang Y, Takahashi M. Focal
liver masses: characterization with diffusion-weighted echo-planar
MR imaging. Radiology. 1997;204(3):739–44. doi: 10.1148/radiol-
ogy.204.3.9280252. [PubMed: 9280252].

10. Sacks A, Peller PJ, Surasi DS, Chatburn L, Mercier G, Subramaniam RM.
Value of PET/CT in the management of liver metastases, part 1. AJR Am
J Roentgenol. 2011;197(2):W256–9. doi: 10.2214/AJR.10.6331. [PubMed:
21785050].

Hepat Mon. 2016; 16(9):e37572. 5

http://www.ncbi.nlm.nih.gov/pubmed/5763253
http://www.ncbi.nlm.nih.gov/pubmed/4218
http://dx.doi.org/10.1007/s00534-011-0460-z
http://www.ncbi.nlm.nih.gov/pubmed/22020927
http://dx.doi.org/10.1016/S0140-6736(08)60455-9
http://www.ncbi.nlm.nih.gov/pubmed/18358928
http://dx.doi.org/10.1097/SLA.0b013e3181c79403
http://www.ncbi.nlm.nih.gov/pubmed/20160638
http://dx.doi.org/10.1111/j.1872-034X.2012.01114.x
http://www.ncbi.nlm.nih.gov/pubmed/23730707
http://dx.doi.org/10.1093/jjco/hyt113
http://www.ncbi.nlm.nih.gov/pubmed/23958518
http://dx.doi.org/10.1186/s12885-015-1247-4
http://www.ncbi.nlm.nih.gov/pubmed/25886004
http://dx.doi.org/10.1148/radiology.204.3.9280252
http://dx.doi.org/10.1148/radiology.204.3.9280252
http://www.ncbi.nlm.nih.gov/pubmed/9280252
http://dx.doi.org/10.2214/AJR.10.6331
http://www.ncbi.nlm.nih.gov/pubmed/21785050
http://hepatmon.com/

	Abstract
	1. Introduction
	2. Case Presentation
	Figure 1
	Figure 2
	Figure 3
	Figure 4

	3. Discussion
	Table 1

	Footnote
	Authors' Contribution

	References

