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Abstract: Liver metastases are common in patients with colorectal cancer; almost 70% will develop
liver metastases during the course. The recommended treatment for colorectal liver metastasis
(CRLM) is multidisciplinary, including liver resection and chemotherapy. We reported a 52-year-
old female with stage 3B distal third rectal adenocarcinoma which eight months earlier underwent
Mile’s procedure plus total mesorectal excision (TME) followed by adjuvant radiotherapy (50gy).
During surveillance, liver metastases was found at segments 4B-5. A delayed anatomical staged
hepatectomy segments 4B-5 was performed. Intraoperative USG findings suggested liver metastases
at segments 7, 8, and 3, and non-anatomical liver resection was performed in accordance with
parenchymal liver sparing principles. No post-hepatectomy liver failure (PHLF) was detected, but
billoma occured at 1-month post hepatectomy. USG guided percutaneous drainage was performed
to resolve the billoma. Colorectal metastasis (CRLM) was detected at six months post-hepatectomy,
and the patient underwent adjuvant chemotherapy with improvement in survival rate. In conclusion,
delayed staged hepatectomy for CRLM is a safe and beneficial procedure, though there is still no
guideline regarding the sequence of resection.
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INTRODUCTION

Globally, colorectal cancer is the third most frequent cancer* and second for the leading cause
of cancer death, after lung cancer.? Approximately 70% of colorectal cancer patients will
experience liver metastasis,® 15% and 25% of patients already present with liver metastasis at the
initial diagnosis of primary colorectal cancer (synchronous liver metastases).* Mortality rates
steadily declined from 1999 to 2020. Contributing factors to this decline include advances in
screening techniques like fecal occult blood tests, computed tomographic colonography,
sigmoidoscopy, and colonoscopy.®

The North American Association of Central Cancer Registries (NAACCR) categorizes
Multiple Primary Malignancies (MPM) into two main types: 1) Synchronous, where the cancers
occur simultaneously, and 2) Metachronous, in which the cancers develop sequentially, with more
than six months between their occurrence.® In colorectal cancer (CRC), treatment options
encompass addressing underlying infections, surgical intervention, cryosurgery, chemotherapy,
radiation therapy, and targeted therapy. Albeit, surgery serves as the primary curative approach,
often complemented by chemotherapy.” In the context of colorectal metastasis (CRLM), there are
three surgical strategies: 1) Sequential Resection (SeR); 2) Delayed Resection (DeR); and 3)
Simultaneous Resection (SiR). There is still no guideline as a standard resection approach in
managing liver metastasis within colorectal cancer treatment.

A recent approach to the treatment of CRLM involves the concept of parenchymal-sparing
liver surgery (PSLS) to minimize the removal of normal liver tissue while effectively addressing
the metastases. Despite progress in preoperative patient selection, surgical methods, and
perioperative care, post-hepatectomy liver failure (PHLF) remains a significant contributor to
morbidity and mortality after liver resection® that occurs in about 10% of patients undergoing
major liver surgery.® Balzan et al'® introduced the “50-50” criteria for PHLF definition, which
involves serum bilirubin exceeding 50 umol/L and prothrombin time falling below 50% of normal
on post-operative day 5. Mullen et al*! also proposed another criterion for postoperative hepatic
insufficiency (PHI) based on a peak bilirubin level >7.0 mg/dL. In 2011, the International Study
Group of Liver Surgery (ISGLS) reached a consensus on defining PHLF using both laboratory
and clinical parameters.*? An international survey identified post-hepatectomy liver failure
(PHLF), ascites, bile leakage, infection, and bleeding as the five crucial components. Li et al*3
proposed a scoring system using the acronym FABIB to enhance its practical applicability. Due
to the many criteria stated in the bakground, we present a case of delayed staged hepatectomy for
metastatic colorectal cancer.

CASE REPORT

We reported a 51-year-old female with colorectal cancer and metachronous liver metastasis
(Table 1). In November 2021 at Prof. Dr. R. D. Kandou Hospital, delayed staged hepatectomy
was performed on this patient. At the time of surgery, the patient's Child Pugh score was A-5.
Previously, the patient had been given chemotherapy and radiotherapy with a dose 28 x 1.8 gy =
50 gy + Capecitabine 2 x 1000 mg. The patient had a delayed resection, involving non-anatomical
removal of the liver metastasis, following the principles of liver parenchymal sparing. A thulium-
doped fiber laser (TDFL) was used as the energy device (Table 2).

Table 1. Patient perioperative characteristics

Sex Age Colorectal cancer Metachronous metastasis
Female  51years Adenocarcinoma recti 1/3 distal (cT4bN2M1),  Liver metastasis segment
Total number of tumors = 4, Diameter of the 4B,5,7,8,3
largest tumor = 5x6 cm, Sequence =
metachronous metastasis, CEA pre op = 14.4,
previous liver resection (-), previous abdominal
surgery (+) Miles procedure + TME
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The patient suffered from adenocarcinoma recti 1/3 distal (cT4bN2M1) and had previously
undergone Mile's procedure and total mesorectal excision (TME) surgery. During surveillance,
liver metastasis was found at segments 4B-5. After eight months, the patient underwent
bisegmentectomy 4B-5 surgery and non-anatomical liver resection segments 7, 8, and 3. Bleeding
is mostly from liver resection. After the procedure, we evaluated the morbidities and incidence of
PHLF. Post-operative morbidities were evaluated using Clavien-Dindo and FABIB criteria,*
while PHLF was evaluated using the PHLF criteria by the ISGLS.*?

Following the surgery, the patient was treated in the Intensive Care Unit for two days,
transferred to the regular hospital floor with a total length of stay of seven days, and then
discharged. Two months later, the patient was readmitted for biloma, and percutaneous biloma
drainage was performed under local anesthesia.

Table 2. Operation characteristics

Method of resection Open

Duration Seven hours

Vascular control Intermittent pringle

Operation Bisegmentectomy 4B-5. Non anatomical liver
resection segment 7,8,3

Exposure Right lobe mobilization

Energy device parenchymal transection Thullium laser + Ligasure advanced bipolar

Intra-op and 1% 24 hours post-op bleeding 1000 cc

Fig. 1. A, CT scan during surveillance, liver metastases was found at segments 4B-5;
B, Intraoperative sonography for PSLS

DISCUSSION

Metachronous metastasis refers to the development of cancer that arises more than six
months after the diagnosis of the first malignancy.® Liver metastasis surgical resection in CRC
patients have a 5-year survival rate of 24% to 40%, with a median survival ranging from 28 to 46
months. In contrast, those receiving palliative therapy survive only for seven to eight months.™
Compared to sequential resection, simultaneous resection has a higher incidence of severe
complications. However, the prognosis for delayed resection is better when using a staged
resection strategy.* Combined with preoperative chemotherapy may allow a long-term remission
in selected patients'® and reduce tumor size.'” This approach allows tumors to shrink, thus
simplifying the surgical procedure.

Gaétan-Romain et al*® give a strong recommendation to optimize nutrition status of patients
prior to all hepatic surgery. It provides the opportunity to intervene prior to surgery and potentially
improve postoperative outcomes.!® Staged hepatectomy allows additional time for assessment,
and medical teams can gather essential information, optimize patient conditions, and plan surgical
approaches with greater precision.
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The widely used Clavien-Dindo classification system simplifies the assessment and reporting
of postoperative complications.? In this case, the Clavien-Dindo grade is 2. The patient was given
2 units of PRC to replace bleeding during resection. While the Clavien-Dindo classification
(Table 3) is widely accepted in various surgical fields, a grading system specifically for liver
surgery complications has not yet been standardized. Li et al** proposed a scoring system to
increase the feasibility of routine use with FABIB as the acronym: post-hepatectomy liver failure,
ascites, bile leakage, infection, and bleeding. This patient developed a biloma two months after
surgery. Percutaneous bile leakage drainage was performed with a local anesthetic.

Bile leakage following hepatectomy is a frequent complication, with a rate of 2.9%-17%.
Kimura et al?! showed that non-surgical treatment, regarded as the first choice in the majority of
cases, served as a minimally invasive and effective management approach for postoperative bile
leakage. This included percutaneous bile leakage drainage (PBLD).

Balzan et al*® proposed the “50-50 Criteria” on postoperative day 5 as an accurate predictor
of liver failure and death after hepatectomy. These criteria can be detected before clinical signs of
complications emerge, allowing timely interventions. However, the study by Rahbari et al'? stated
that the 50-50 criteria, when tested, demonstrated lower accuracy in predicting liver failure
(sensitivity 50% and specificity 97%) compared to using peak serum bilirubin >7 mg/dL alone
(sensitivity 93% and specificity 94%). Mullen et al*! proposed another criterion for postoperative
hepatic insufficiency (PHI) based on a peak bilirubin level >7.0 mg/dL reliably predicting liver-
related mortality and adverse outcomes following major hepatectomy.

The International Study Group on Liver Surgery (ISGLS) proposes a definition and grading
of the severity of posthepatectomy liver failure (PHLF), characterized by an increased INR (or
need of clotting factors to maintain normal INR) and hyperbilirubinemia (according to the normal
cut-off levels defined by the local laboratory) on or after postoperative day 5. After postoperative
day 5, the value is compared with the previous day’s values. It is also important to exclude other
potential causes for the observed biochemical and clinical changes, such as biliary obstruction.*?
This grading can be seen in Table 4-5.

In this case, we consider PHLF by ISGLS as grade A. INR preoperative 0.97 increases to
1.20 in POD 5. Our patient exhibits no clinical symptoms beyond the expected postoperative
course and can be managed on the regular ward without additional diagnostic evaluation. The
ICU postoperatively in this case is only for observation purposes regarding intraoperative
bleeding without any cardiovascular drug support or invasive ventilation (Table 6).

To reduce blood loss and manage bleeding during liver resection, we performed the
intermittent Pringle maneuver. Despite concerns about ischemia/reperfusion injury, this technique
remains widely used because it has been shown to reduce blood loss with high efficacy.?
According to Al-Saeedi et al, a Pringle maneuver lasting less than 20 minutes does not lead to
increased posthepatectomy liver failure and does not impact the recurrence rate after three years.

At the author’s hospital, we utilize a thulium-doped fiber laser (TDFL) emitting at 1940 nm,
integrated with a 1470 nm Raman laser within the same fiber optic (Jenna surgery Multipulse
TM+1470). This device is a safe and effective tool for liver surgery, provides reliable hemostasis,
and facilitates the safe exposure of vascular and biliary structures. A cross-sectional study by
Tendean et al** confirmed its efficacy without increasing bile leak or PHLF rates.

CONCLUSION

Delayed staged hepatectomy for CRLM is a safe and beneficial procedure, though there is
still no guideline regarding the sequence of resection. However, these results require confirmation
through future studies.
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Table 3. Clavien-Dindo according to Dindo et al?*

Grade Definition

| Any deviation from the normal postoperative course without the need for pharmacological treatment, or
surgical, endoscopic, and radiological interventions.
Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and electrolytes,
and physiotherapy. This grade also includes wound infections opened at the bedside

1 Requiring pharmacological treatment with drugs other than such allowed for grade | complications. Blood
transfusions and total parenteral nutrition are also included

1l Requiring surgical, endoscopic, or radiological intervention

Ia Intervention not under general anesthesia

I1b Intervention under general anesthesia

v Life-threatening complication (including central nervous system complications) requiring IC/ICU
management

IVa Single organ dysfunction (including dialysis)

IVb Multiorgan dysfunction

\Y Death of a patient

Table 4. Criteria grading for PHLF*?

PHLF Grade A Grade B Grade C
Specific Not required Fresh-frozen plasma albumin Transfer to the ICU
treatment Daily diuretics Circulatory support (vasoactive
Noninvasive ventilation drugs)
Transfer to intermediate/ Need for glucose infusion
intensive care unit Hemodialysis
Intubation and mechanical
ventilation
Extracorporeal liver support Rescue
hepatectomy/liver transplantation
Hepatic Adequate coagulation (INR<1.5)  Inadequate coagulation Inadequate coagulation
function No neurological symptoms (INR>1.5<2.0) (INR >2.0)
Beginning of neurologic Severe neurologic  symptoms/
symptoms (ie, somnolence and hepatic encephalopathy
confusion)
Renal Adequate urine output Inadequate urine output Renal dysfunction not manageable
function (>0.5 mL/kg/h) (<0.5 ml/kg/h) with diuretics
BUN <150 mg/dL BUN <150 mg/dL BUN >150 mg/dL
No symptoms of uremia No symptoms of uremia Symptoms of uremia
Pulmonary  Arterial oxygen saturation >90%  Arterial oxygen saturation <90% Severe  refractory  hypoxemia
function May have oxygen supply via despite oxygen supply via nasal (arterial oxygen saturation <85%
nasal cannula or oxygen mask cannula or oxygen mask with high fraction of inspired
oxygen)
Additional Not required Abdominal ultrasonography/CT ~ Abdominal USG/CT chest
evaluation Chest radiography radiography/CT

Sputum, blood, urine cultures
Brain CT

Sputum, blood, urine cultures Brain
CT
ICP monitoring device

Table 5. Consensus definition and severity grading of post hepatectomy liver failure (PHLF) by the International Study
Group of Liver Surgery (ISGLS)*

Grade PHLF by ISGLS

A PHLF resulting in abnormal laboratory parameters but requiring no change in the clinical management of the patient.
B PHLF resulting in a deviation from the regular clinical management but manageable without invasive treatment.

C PHLF resulting in a deviation from the regular clinical management and requiring invasive treatment.

Table 6. Postoperative complications

PHLF -ISGLS

Clavien-Dindo

FABIB

Grade A

Grade 2 =1 (transfusion)

Bile leakage




