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Abstract
The Multicentre International Study of oxaliplatin/5-FU/leucovorin [FOLFOX] in the Adjuvant Treatment of Colon Cancer
 Trial has shown that addition of   oxaliplatin to infusional FU [�uorouracil] and leucovorin
  increased disease free and overall survival rates signi�cantly. Another combination used is that of oxaliplatin and capecitabine, and hence oxaliplatin-
based chemotherapy is commonly used in adjuvant treatment of colon cancer. However oxaliplatin can cause damage to non-
tumor bearing liver which presents as sinusoidal obstructive syndrome
(SOS). These lesions are di�cult to differentiate from metastasis both radiologically and clinically. 

The present study reports the case of a patient with oxaliplatin-induced SOS which mimicked colo-rectal liver metastasis on imaging studies.
Therefore, in patients with colo-rectal cancer having received oxaliplatin-based chemotherapy, SOS may be considered as one of the causes of newly
developed liver lesions, particularly if they possess representative �ndings of oxaliplatin‐induced SOS and the lesions do not demonstrate FDG uptake
on PET-CT.

Conclusion:

Thorough clinical knowledge of imaging �ndings and thus identi�cation of focal SOS may help in preventing overtreatment and avoiding potentially
morbid surgeries.

Introduction
Synchronous and metachronous liver metastases are detected in approximately 20-25% and 30-35% of patients with advanced colorectal malignancy
respectively [1,2]. When the disease is limited to liver only, surgical resection provides a 30-40% 5-year survival rate [3]. However despite curative
resection, around two-thirds of patients experience recurrence. The Multicentre International Study of oxaliplatin/5-FU/leucovorin [FOLFOX] in the
Adjuvant Treatment of Colon Cancer Trial has shown that addition of oxaliplatin to infusional FU [�uorouracil] and leucovorin increased disease free
and overall survival rates signi�cantly [4]. Another combination used is that of oxaliplatin and capecitabine, and hence oxaliplatin-based
chemotherapy is commonly used in adjuvant treatment of colon cancer [5]. However oxaliplatin can cause damage to non-tumor bearing liver which
presents as sinusoidal obstructive syndrome [SOS] [6-8]. These lesions are di�cult to differentiate from metastasis both radiologically and clinically.
We present the case of a 52 year old gentleman with SOS where surgery was performed for suspicion of metastatic disease and �nal diagnosis of SOS
was con�rmed on pathology.

Case
A 52 year old gentleman, presented to our outpatient clinic with complaints of bleeding per rectum and loss of weight and appetite since 6 months.

Magnetic resonance imaging [MRI] pelvis showed an upper-mid rectal growth involving anterior peritoneal re�ection and enlarged mesorectal lymph
nodes with extramucosal venous invasion and circumferential resection margin threatened at 9 o’clock. Computed tomography [CT] thorax and
abdomen on presentation didnot reveal any distant metastasis [Figure I]. Carcinoembryonic antigen [CEA] level was 47.

Rectal growth was staged as cT4aN2M0 at 6 cm from anal verge. Colonoscopy showed rectal growth at 5 cm from anal verge biopsy of which was
reported as well differentiated adenocarcinoma. After a multidisciplinary meeting, he was planned for short course radiotherapy and neoadjuvant
chemotherapy. He completed radiotherapy [25 Gy/5#] on 27/3/2021 and received 4# FOLFOX till 22/5/2021.

Response CT scan dated 31/5/2021 showed new onset metastatic liver lesions [Figure II] in segments IV, V and VI of liver with a partial response at
primary site, changing stage to ycT2N1M1. CEA levels decreased to 4.20 ng/ml.

After a multidisciplinary meeting, he was planned for simultaneous resection of rectal primary and right hepatectomy for metastasis. Functional liver
reserve for right hepatectomy was 39%.

He was admitted and underwent middle hepatic vein sparing right hepatectomy + laparoscopic low anterior resection with diversion ileostomy on
16/6/2021. Intraoperative ultrasound [USG] revealed metastatic lesions in segment V and VI of liver without any other satellite lesions in left lobe.
Intraoperative and postoperative course was uneventful. He was discharged on postoperative day 6.

Final histopathology report showed moderately differentiated adenocarcinoma of rectum with reactive nodes (ypT3N0). Hepatectomy specimen
showed large areas of hemorrhage and sinusoidal dilatation probably attributable to oxaliplatin induced changes [Figures III&IV].

He further received 4# FOLFOX till 29/10/2021.

Follow up CT dated 8/11/2021 showed no residual or recurrent disease [Figure V]. CEA levels further decreased to 3.5 ng/ml.

Discussion
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Oxaliplatin based chemotherapy is being commonly used as adjuvant therapy for colorectal cancer or in neoadjuvant setting in patients with liver
metastases [9,10]. Recently few studies have noticed a rare side effect, Sinusoidal obstructive syndrome [earlier known as hepatic venoocclusive
disease] which is manifested as sinusoidal dilatation, peliosis and nodular regenerative hyperplasia and diffusely involving the non-tumor bearing liver
parenchyma. Sometimes it shows focal manifestations on non-tumor bearing liver parenchyma, when it can be misinterpreted as liver metastasis
[11,12]. In 1999, Deleve et al [13] recognised that the disease process is initiated in the liver sinusoidal cells and renamed it as sinusoidal obstructive
syndrome. It starts as injury to sinusoidal endothelial cells by depolymerisation of F-actin and activation of matrix metallo-peptidase [MMP-9] and
MMP-2 leading to disintegration of sinusoidal wall [12,14,15-17]. The �oating red blood cells are in turn extravasated into the space of Disse through
the opened gaps [peliosis] and collagens get deposited at the space of Disse, exposed to the sinusoid [perisinusoidal �brosis], leading to sinusoidal
outlet obstruction.

Sung-Han NY et al [18] compared the imaging features of pathologically proven chemotherapy-induced focal sinusoidal injury and that of metastatic
liver lesion using liver MRI. Focal manifestation of chemotherapy-induced sinusoidal injury shows an ill-de�ned margin, non-spherical shape, and
intermingled signal intensity pattern that is in contrast to a metastatic lesion. On dynamic study, approx 90% of the metastatic lesions present
peripheral rim enhancement during the arterial and portal phases, which is usually not present in chemotherapy induced sinusoidal injury. Several other
imaging features of a newly developed liver lesion which favour chemotherapy-induced focal sinusoidal injury, rather than metastasis are: iso intense
on T1- weighted images [hypo intense in metastasis]; iso intense on T2-weighted images [hyper intense in metastasis]; iso intense on diffusion
weighted images [hyper intense in metastasis].Qualitative imaging modalities like diffusion weighted MRI have superior diagnostic power than
morphologic imaging modalities like CT or US [19]. Positron emission tomography CT shows no abnormal �uorodeoxyglucose [FDG] uptake
suggestive of malignancy [20].

Although oxaliplatin induced SOS may not present with symptoms, it may be associated with increased morbidity and bleeding risk in the perioperative
period[7].

The present study reports the case of a patient with oxaliplatin-induced SOS which mimicked colo-rectal liver metastasis on imaging studies.
Therefore, in patients with colo-rectal cancer having received oxaliplatin-based chemotherapy, SOS may be considered as one of the causes of newly
developed liver lesions, particularly if they possess representative �ndings of oxaliplatin‐induced SOS and the lesions do not demonstrate FDG uptake
on PET-CT.

Conclusion
Thorough clinical knowledge of imaging �ndings and thus identi�cation of focal SOS may help in preventing overtreatment and avoiding potentially
morbid surgeries.
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Figures

Figure 1

[a] &[b] Initial assessment CT scan showing no lesions

Figure 2

Post chemotherapy CT scan showing new onset liver lesions
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Figure 3

[a]&[b] H&E stain, x 100 showing areas of haemorrhage in liver parenchyma

Figure 4

[a]&[b] H&E stain, x 200 showing marked sinusoidal dilatation and congestion

Figure 5

Follow up CT scan showing right hepatectomy status and no new lesions


