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Case report

Pathological complete response of multiple liver metastases from colon
cancer successfully treated with conversion surgery: A case report
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ARTICLE INFO ABSTRACT
Keywords: Introduction and importance: Recently, the successful long-term survival of patients with unresectable distant
Conversion surgery metastases from colorectal cancer, who underwent conversion surgery after systemic chemotherapy, have been
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documented. Herein, we present a patient afflicted with ascending colon cancer and multiple unresectable liver
metastases, who underwent conversion surgery, resulting in the complete disappearance of the pathological liver
metastases.

Presentation of case: A 70-year-old woman visited our hospital with a chief complaint of weight loss. A diagnosis
of ascending colon cancer (cT4aN2aM1la [H3]: TNM classification 8th edition) stage IVa with RAS/BRAF wild-
type mutation was made (four liver metastases up to 60 mm in diameter were observed in both lobes). After 2
years and 3 months of systemic chemotherapy (capecitabine, oxaliplatin, and bevacizumab), the tumor marker
levels had decreased to normal ranges and all liver metastases showed partial responses with remarkable
shrinkage. After confirmation of a liver function and a preserved future liver remnant volume, the patient finally
underwent hepatectomy, involving partial resection of S4 and subsegmentectomy of S8, along with a right
hemicolectomy. Histopathologic examination revealed that all liver metastases had completely disappeared,
while regional lymph node metastases had changed into scar tissue. However, the primary tumor failed to
respond to chemotherapy, resulting in ypT3NOMO ypStage IIA. The patient was discharged from the hospital on
the 8th postoperative day without any postoperative complications. She is currently on the 6th month of follow-
up without any recurring metastasis.

Clinical discussion: Curative surgery is recommended for resectable liver metastases of colorectal cancer (CRLM),
be it synchronous or heterochronous. Up until now, the efficacy of perioperative chemotherapy for CRLM is
limited. Chemotherapy has a double-edged aspect, where some cases have shown successful improvement in the
treatment stage.

Conclusion: To obtain the maximum benefit from conversion surgery, it is critical to incorporate the appropriate
surgical technique, at the correct stage, in order avoid the progression to chemotherapy-associated steatohe-
patitis (CASH) in the patient.

1. Introduction liver metastases (CRLM) has been reported to prolong survival,
compared with systemic chemotherapy (CTx) and other therapies, such

Colorectal cancer (CRC) holds the potential to metastasize to the as radiofrequency ablation and radiation therapy [2,3]. Various trials
liver and lungs. It is well-known that unresectable liver metastases are have commenced to evaluate the efficacy of perioperative systemic CTx
associated with a poor prognosis [1]. Surgical resection of colorectal for resectable CRLM; however, evidence of its effect on the patient's

Abbreviations: CASH, chemotherapy-associated steatohepatitis; CAPOX therapy, capecitabine plus oxaliplatin; CT, computed tomography; CTx, chemotherapy;
CRC, colorectal cancer; CRLM, colorectal liver metastases; DFS, disease free survival; DLM, disappearing liver metastases; EOB-MRI, ethoxybenzyl-magnetic reso-
nance imaging; EORTC, European Organization for Research and Treatment of Cancer; FDG-PET, 18-fluoro-2-deoxy-p-glucose positron emission tomography;
FOLFOX, 5-fluorouracil, oxaliplatin, and leucovorin; IOUS, intraoperative ultrasound; OS, overall survival; pCR, pathological complete response; PR, partial response;
TSH, two-stage hepatectomy.
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Fig. 1. Abdominal computed tomography (CT) findings.
A and B: CT shows multiple hepatic metastases up to 60 mm in diameter in both lobes of the liver.

Fig. 2. A: The primary lesion is depicted as a wall thickening with a circumferential contrast effect in the ascending colon near the ileocecal valve. The nearby lymph
nodes are also enlarged. B: Before CTx treatment, the ascending colon tumor is depicted as a fully circumferential type 2 tumor and is nearly occluding the colon. C:
After CTx treatment, the tumor is noted to have shrunk, but ulceration occurred and the tumor itself persisted.

long-term survival remains limited [4,5]. Recent advancements and the associated with good prognoses under certain conditions [6].

widespread application of targeted therapy for CRLM have enabled Herein, we present a patient with ascending colon cancer and mul-
unresectable states to become resectable, precipitating curative surgery. tiple unresectable liver metastases, who underwent conversion surgery
This process is defined as “conversion therapy,” which has been after >2 years of CTx. The liver metastases had shown a pathological
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Fig. 3. Magnetic resonance imaging (MRI) findings.

A: A 12-mm large mass image with decreased gadoxetic acid (Primovist) uptake
is seen in S8. B: A 9-mm-sized mass on the liver surface can be observed in S4
with decreased gadoxetic acid (Primovist) uptake.

complete response (pCR), requiring only a microscopically margin-
negative (RO) resection. Along with this case report, a literature re-
view on CRLM is also presented. This case was reported in accordance
with the SCARE 2020 Guideline [7].

2. Presentation of case

A 70-year-old woman presented to our hospital with a primary
complaint of weight loss. Blood tests demonstrated elevated tumor
markers, particularly, carcinoembryonic antigens (17.7 ng/mL) and
carbohydrate 19-9 antigens (1704.9 U/mL). Transabdominal ultraso-
nography indicated multiple tumors in both lobes of the liver with
hypoechoic areas. Computed tomography (CT) demonstrated a 30 mm
irregular wall thickening at the ascending colon associated with four
enlarged regional lymph nodes. Concomitantly, multiple tumors with a
maximum diameter of 60 mm were observed in S4, S5/S8, and S6 of the
liver. All liver metastases had internal low-density areas and irregular
margins (Fig. 1). A colonoscopy examination revealed an ulcerating
tumor located near the ileocecal valve. Biopsy identified the tumor as
tubular adenocarcinoma. Neither a Kirsten rat sarcoma viral oncogene
homolog (K-RAS) mutation nor a v-raf murine sarcoma viral oncogene
homolog B1 (BRAF) mutation was detected. The patient was subse-
quently diagnosed with ascending colon cancer stage IVA (cT4aN2aM1a
[H3]; TNM classification 8th edition) (Fig. 2). Capecitabine and oxali-
platin (CAPOX) with bevacizumab were administered for 2 years and 3
months. A liver function test demonstrated Child-Pugh grade A and
liver-damage grade A. A post-chemotherapy revealed that the primary
colon tumor remained unchanged and was still accompanied by four
enlarged region lymph node swellings. Ethoxybenzyl-magnetic reso-
nance imaging (EOB-MRI) showed a 13 mm and a 9 mm irregular
marginal mass in S8 and S4, respectively. Both tumors had decreased
EOB uptake in the hepatobiliary phase (Fig. 3).

Based on these findings, the patient underwent conversion surgery
(partial resection of S4 and subsegmentectomy of S8), along with a right
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Fig. 4. A: The primary lesion is perceived as a type 2 tumor in the ascending
colon, circumscribing the entire section of the colon. No obvious extra-serosal
invasion is noted. B: The hepatic S4 lesion forms a yellowish-white mass
image, and the resection margin is secured by at least 1 cm. C: The hepatic S8
lesion forms a yellowish-white mass image without tumor exposure at the
resection margins. (For interpretation of the references to color in this figure
legend, the reader is referred to the web version of this article.)

hemicolectomy. Operation time was 252 min and blood loss was 120
mL. The patient was discharged from the hospital on the 8th post-
operative day without any complications. Macroscopically, the
ascending colon contained a circumferential type 2 tumor without extra-
serosal invasion. The S8 specimen weighed 38 g and presented as a
continuous yellowish nodule (measuring 18 x 16 x 9 mm) on the liver
capsule. The S4 specimen weighed 4 g (measuring 14 x 11 x 3 mm) and
showed a similar morphology to the S8 tumor. Both specimens' surgical
margins were secured. (Fig. 4). Pathological examination confirmed that
the resected liver metastases were all multinodular necrotic and fibrotic
lesions, indicating that the tumor cells had completely disappeared.
None of twenty-two lymph nodes had a residual viable tumor. However,
the primary ascending colon cancer was composed mostly of viable
tumor cells with some irregular fibrosis, and a diagnosis of Grade 1a for
treatment response was reached (Fig. 5). The final pathological staging
was ypT3NOMO ypStage IIA. The patient is currently at 6 months post-
discharge without any signs of recurrence.

3. Discussion
Radical hepatectomy is the most effective treatment for patients with

CRLM [8]. With the advancement of molecular-targeted mediators and
other systemic chemotherapy agents for CRC, the presented case
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Fig. 5. A: Tumors of the ascending colon are seen to be >80 % viable, with
invasion extending to the subserosa. B: Pathologically, all tumor cells are
necrotic, without viable cells noted in the tumor. C: Hepatic plate atrophy and
sinusoidal dilatation are seen around the central veins and the interlob-
ular areas.

successfully underwent conversion therapy for CRLM [8]. In our case,
PCR was achieved in the liver metastases and lymph nodes. In contrast,
the pathological primary colon cancer failed to show any response by
CTx. Regardless of long-term treatment via CTx, preserved liver function
and remnant liver volume by tumor shrinkage allowed conversion
therapy to be performed.

Well-known prognostic factors for CRLM, including multiple liver
metastases (>5 tumors), maximal metastasized tumor diameter (>5
cm), extrahepatic metastases, and peritoneal dissemination, are re-
ported as independent poor prognostic factors for overall survival (OS)
and disease-free survival (DFS) [9-13]. Due to the large-sized and
multiple synchronous CRLM, CTx was introduced for this patient as
initial treatment. Exacerbations during the preoperative CTx were not
detected, even after several courses of CTx, which is recognized as a poor
prognostic factor for CRLM [13]. Recently, various reports have
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demonstrated that two-stage hepatectomy (TSH) can be safely per-
formed with a low incidence of morbidity and mortality [14]. Thus, it is
imperative to surveil the patient closely in order to avoid missing the
optimal timing for conversion surgery and progression to
chemotherapy-associated steatohepatitis (CASH).

Disappearing liver metastases (DLM) is another obstacle to contend
with at the time of conversion therapy. Regardless of high accuracy
preoperative diagnosis via EOB-MRI and intraoperative ultrasound
(IOUS), patients with undetectable liver metastases and DLM are still
encountered [15,16]. Theoretically, complete resection for all detect-
able tumors and DLM is the recommended therapeutic strategy, in terms
of providing maximum benefits to the patient. However, in clinical sit-
uations, intraoperative detection of small tumors is difficult as per-
forming DLM resection is very challenging. Complete resection of DLM
contributes to a lower incidence of intrahepatic recurrence [17].
Otherwise, as Barimani et al. [17] demonstrated, there is no significant
difference in OS whether or not complete resection is performed for
DLM. In cases requiring preoperative follow-up for CRLM, it is important
to perform systemic evaluation by EOB-MRI in patients on CTx to avoid
missing the ideal timing for hepatic resection.

In spite of its benefits, neoadjuvant chemotherapy has its disadvan-
tages, which include increased postoperative complications due to
injury to normal tissues and difficulty in resecting lesions that exhibit
PCR on imaging. Typically, in multidrug therapy, increased frequencies
of fatty liver and steatohepatitis (yellow liver) are associated with
camptothecin (CPT)-11, while an increased risk of sinusoidal dilation
(blue liver) is linked to oxaliplatin [18]. Moderate to severe fatty liver
increases the risk of postoperative complications [18]. Furthermore, 5-
fluorouracil, oxaliplatin, and leucovorin (FOLFOX) therapy increases
the risk of postoperative complications and sinusoidal dilation with six
or more CTx cycles [19,20]. Conversely, the use of oxaliplatin for <3 to
4 months has not been reported to increase the risk of sinusoidal dilation
or postoperative complications. The median time to response to FOLFOX
therapy has been reported to be four to 6 cycles [19]. Completion of the
final cycles are considered to be a convenient time to initiate hepatic
resection. Although our patient had received >20 courses of CTx, pre-
operative blood tests and ultrasound imaging revealed no obvious ab-
normalities in liver function or morphology.

4. Conclusion

We encountered a case of liver metastases from colorectal cancer in
which successful conversion surgery was performed after systemic
chemotherapy. In patients undergoing conversion surgery, it is crucial to
monitor for the onset of CASH and the effect of tumor reduction, in order
to avoid missing the appropriate timing for surgery.
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