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SURGICAL MANAGEMENT OF METACHRONOUS
LIVER METASTASIS AFTER WATCH-AND-WAIT
STRATEGY IN RECTAL CANCER PATIENTS

WITH COMPLETE RESPONSE: A CASE REPORT

The watch-and-wait (W&W) strategy has become an accepted organ-preserving approach for rectal cancer patients
who achieve a clinical complete response (cCR) after total neoadjuvant therapy (TNT). However, the occurrence of
metachronous colorectal liver metastases (CRLM) in this setting presents important therapeutic challenges. Evidence
regarding the optimal surgical strategy—particularly the role of laparoscopic anatomical resection in centrally located
liver segments—remains limited. We report the case of a 54-year-old male with cT3NOMO rectal adenocarcinoma who
achieved cCR following TNT and was subsequently managed with a W&W strategy. During routine surveillance, a soli-
tary metachronous liver metastasis (15 mm) was detected in segment 4b. After a multidisciplinary tumor board review,
the patient underwent laparoscopic anatomical segment 4b resection using an intrahepatic Glissonean approach. The
postoperative course was uneventful, and the patient was discharged on postoperative day 6. Histopathological exami-
nation confirmed metastatic moderately differentiated adenocarcinoma with a microsatellite stable (MSS) phenotype
and KRAS/BRAF wild-type status. This case demonstrates that laparoscopic anatomical segment 4b resection is a safe
and feasible option for carefully selected patients with metachronous CRLM managed within a W&W strategy. The
minimally invasive anatomical approach allowed precise vascular control and achievement of oncologically adequate
margins in a technically demanding central segment. Larger clinical series are needed to define optimal management
strategies and long-term oncologic outcomes in this setting.
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Significant progress in rectal cancer surgery was
achieved in 1982, when B. Heald introduced the
principles of total mesorectal excision (TME) [1].
This technique enabled removal of primary rectal
tumors along the embryological plane, with dis-
section performed within the relatively avascular
space between the visceral and parietal fascia, sig-
nificantly reducing local recurrence rates [1, 2].
TME subsequently became the foundation of
modern multimodal rectal cancer (RC) treatment
strategies. One of the major advancements in this
field has been the implementation of total neoad-
juvant therapy (TNT) for the locally advanced
distal RC [3]. TNT has been shown to increase
rates of clinical complete response (cCR) and im-
prove disease-free survival. The most important
advantage of achieving cCR is the potential for
organ preservation without compromising qual-
ity of life. However, the rate of cCR following
TNT is approximately 20%, and reported 5-year
overall survival rates may reach up to 95% in se-
lected patients [4]. The watch-and-wait (W&W)
strategy for patients achieving cCR after TNT has
become increasingly standardized following the
results of the OPRA trial [5]. Nevertheless, this
approach carries inherent risks, including the lo-
cal tumor regrowth and distant metastatic pro-
gression [6]. The randomized and registry-based
data indicate that the local regrowth occurs in ap-
proximately 25% of patients within two years,
while distant metastases develop in 8% —30% of
cases [7]. In parallel, minimally invasive surgery
has demonstrated clear advantages over open ap-
proaches, including reduced surgical trauma and
faster postoperative recovery [8]. Laparoscopic
liver resection (LLR), particularly for minor re-
sections, has shown favorable short-term out-
comes in specialized centers [8—10]. The studies
report a lower morbidity, shorter hospital stay,
and earlier return to daily activities compared
with open liver surgery [11]. Moreover, random-
ized data suggest that LLR performed by experi-
enced teams achieves oncologic outcomes com-
parable to open surgery [12]. However, specific
recommendations regarding the optimal surgical
approach for metachronous liver metastases in
rectal cancer patients managed with a W&W
strategy after TNT remain lacking. The aim of
this study is to present a clinical case of laparo-
scopic anatomical resection of a metachronous
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liver metastasis in a patient with rectal cancer who
achieved cCR following TNT.

Case presentation

The surgical procedure was performed by the he-
patopancreatobiliary (HPB) team at the National
Cancer Institute (Kyiv, Ukraine). The detailed cli-
nical course, including initial diagnosis, TNT, con-
firmation of the cCR, development of metachro-
nous liver metastasis, multidisciplinary tumor
board (MDT) decision-making, and preoperative
evaluation, is described below.

A 54-year-old male presented to the National
Cancer Institute with a history of rectal cancer pre-
viously treated with TNT. During routine fol-
low-up, radiologic evaluation revealed disease pro-
gression in the form of a solitary metachronous liv-
er metastasis. At the initial diagnosis in December
2023, the tumor was staged as cT3NOMO (stage
ITA) according to the AJCC TNM classification
(8th edition). The diagnosis was established
during a routine colonoscopy, which identified a
suspicious rectal lesion. Histopathological exam-
ination confirmed a well-to-moderately differen-
tiated (G1—G2) rectal adenocarcinoma. Between
January and February 2024, the patient under-
went a long-course pelvic radiotherapy to a total
dose of 50.4 Gy delivered in 28 fractions, with
concomitant capecitabine (825 mg/m? twice dai-
ly). This was followed by eight cycles of FOLFOX-6
chemotherapy initiated in March 2024 as part of
TNT. Restaging performed nine weeks after com-
pletion of treatment, including high-resolution
pelvic MRI, PET-CT, and endoscopic assessment,
demonstrated a cCR of the rectal tumor. MRI
showed magnetic resonance tumor regression
grade (mrTRG) 1 with no residual wall thicken-
ing, no restricted diffusion, no residual mass on
diffusion-weighted imaging, and no suspicious
lymphadenopathy in either the coronal (Fig. 1) or
sagittal planes (Fig. 2). The flexible endoscopy
confirmed the normalization of the rectal mucosa,
characterized by whitening and telangiectasia
without a visible residual tumor. According to the
international response criteria, these findings
were consistent with the complete radiologic and
endoscopic response.

The routine follow-up included contrast-en-
hanced pelvic MRI and CT of the chest, abdomen,

ISSN 1812-9269. Experimental Oncology 48 (1). 2026



Surgical Management of Metachronous Liver Metastasis after Watch-and-Wait Strategy in Rectal Cancer Patients

After treatment

Fig. 2. Sagittal T2-weighted MRI sequences before and after treatment confirming cCR (mrTRG 1)

and pelvis according to international surveillance
protocols [13]. In December 2024 CT, the appear-
ance of a new hypodense lesion in segment 4b of
the liver was evident. The final lesion localization
was confirmed on contrast-enhanced MRI as seg-
ment 4b, which determined the operative anatom-
ical strategy (Fig. 3).

The patient underwent a full preoperative eval-
uation with no comorbidities and was classified as
ASA 1. Also, there was no relevant drug use, family
history (including hereditary cancer syndromes),
or psychosocial concerns.

The patient’s clinical course followed a clearly
defined chronological sequence. In December
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2023, he was diagnosed with cT3NOMO rectal ade-
nocarcinoma. Between January and February 2024,
he underwent long-course pelvic radiotherapy
(50.4 Gy in 28 fractions) with concomitant capeci-
tabine. From March to July 2024, eight cycles of
FOLFOX-6 were administered as part of TNT.

In September 2024, the comprehensive restag-
ing, including high-resolution pelvic MRI, PET-CT,
and endoscopic evaluation, confirmed a cCR.
A structured W&W surveillance program was sub-
sequently initiated.

In December 2024, a routine follow-up imaging
detected a solitary metachronous liver metastasis
in segment 4b. After MDT evaluation, surgical
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Fig. 3. Contrast-enhanced MRI (a) and CT (b) performed in December 2024, demonstrating a solitary lesion in segment 4b

treatment was recommended. In January 2025,
the patient underwent laparoscopic anatomical
segment 4b resection.

Examination results and planning of treatment
tactics. The routine laboratory tests revealed no ab-
normality. The patient’s serum carcinoembryonic
antigen (CEA) level was elevated at 25.8 ng/mL,
while CA 19-9 remained within normal limits. Tu-
mor marker levels did not influence surgical deci-
sion-making. Contrast-enhanced abdominal CT
and MRI identified a solitary hepatic lesion in seg-
ment 4b measuring 15 mm (Fig. 3). Given the con-
firmed cCR of the primary tumor after TNT, the
MDT recommended continuation of the non-op-
erative W&W strategy for the rectal lesion and sur-
gical management of the liver metastasis. The
choice of laparoscopic anatomical resection was
based on several considerations. The lesion was
solitary (15 mm) with no evidence of extrahepatic
disease, and the patient had preserved liver func-
tion and no comorbidity (ASA I). Due to its central
location in segment 4b and proximity to the major
vascular structures, an anatomical resection was
considered preferable to ensure complete portal
territory clearance and adequate oncologic mar-
gins. Furthermore, institutional experience in lap-
aroscopic anatomical liver resections supported the
minimally invasive approach. Preoperative prepa-
ration included standard thromboprophylaxis with
subcutaneous low-molecular-weight heparin.

Ligasure Maryland and bipolar/monopolar elec-
trocautery were used as laparoscopic surgical ener-
gy devices.

Surgical technique. The patient was positioned
in the supine split-leg position, with the surgeon
standing between his legs. After placement of a
12 mm umbilical port, pneumoperitoneum was
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established using carbon dioxide insufflation, and
intra-abdominal pressure was maintained below
12 mm Hg. Four trocars were inserted under di-
rect vision (one 12 mm, two 10 mm, and one 5
mm) as shown in Fig. 3. The falciform and coro-
nary ligaments were divided in the cephalad di-
rection to mobilize the liver. Intraoperative ultra-
sonography was performed to confirm tumor lo-
cation and assess resection margins. The medial
transection line was marked along the right side
of the falciform ligament using electrocautery. An
intrahepatic Glissonean approach was used to
control the segment 4 pedicles. Parenchymal
transection was initiated along the right side of
the falciform ligament, followed by careful dis-
section to expose the segment 4 Glissonean ped-
icle. The subdivisional pedicle to segment 4b was
isolated and divided using Hem-o-lok clips
(Fig. 4). The resulting demarcation line on the
liver surface was used to guide anatomical paren-
chymal transection. Intermittent inflow control
was applied using a 14-Fr Foley catheter tourni-
quet technique (Huang method). Parenchymal
transection was completed using the clamp-crush-
ing technique (Fig. 5).

Operative time was 185 min, estimated blood
loss was 200 mL, and total Pringle maneuver du-
ration was 26 min. The patient had no postope-
rative complications and was discharged on posto-
perative day 6.

Pathological findings and follow-up. Histo-
pathological examination of the resected liver spe-
cimens confirmed moderately differentiated ade-
nocarcinoma. Molecular genetic analysis revea-
led MSS, KRAS, and BRAF of the wild type. The
patient continued regular follow-up with the
attending surgeon and clinical oncologist. Adju-
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Fig. 4. Intraoperative view of the isolated S4b Glissonean
pedicle

vant chemotherapy with the FOLFOX-6 regimen
was recommended by the MDT based on the cur-
rent institutional protocol for the resected meta-
chronous colorectal liver metastases (CRLM),
considering the risk of systemic recurrence.
A non-operative W&W strategy was adopted for
the rectal lesion. The follow-up strategy included
clinical evaluation and serum CEA assessment ev-
ery 3 months over the first two years, with con-
trast-enhanced CT of the chest and abdomen ev-
ery 6 months, and pelvic MRI according to the
W&W surveillance protocol.

Discussion

This case highlights the importance of multidis-
ciplinary decisions in the course of the W&W
strategy in RC patients with cCR experience after
TNT. It is reccommended to apply state-of-the-art
radiologic and endoscopic assessment to ensure
robust confirmation of cCR and support decision-
making regarding rectal organ preservation [14].
Data regarding the incidence and management of
CRLM in patients treated with a W&W strategy
remain limited. According to analyses from the
International W&W Database (IWWD), distant
metastases develop in approximately 8% —30% of
patients, particularly among those experiencing
local regrowth [6, 7]. Furthermore, long-term
data from the OPRA trial confirm that while or-
gan preservation is feasible, distant metastatic
progression remains a relevant clinical concern in
this population [5]. However, we lack specific sur-
gical recommendations for CRLM, arising in the
context of prior organ-preservation strategies, and
current management is generally extrapolated
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Fig. 5. Parenchymal transection following control of the
S4b Glissonean pedicle

from conventional CRLM treatment paradigms.
Nevertheless, the development of metastatic dis-
ease introduces additional clinical challenges and
requires individualized decision-making. The ad-
vancement of minimally invasive hepatobiliary
surgery has expanded therapeutic options for
metastatic liver disease, allowing effective onco-
logic treatment with reduced surgical trauma. The
laparoscopic anatomical resections in CRC pa-
tients with liver metastases remain a technically
demanding procedure, particularly when targe-
ting lesions are located in central liver segments.
Segment 4b, positioned adjacent to key vascular
and biliary structures, presents specific challenges
due to its anatomical proximity to the left and
right hepatic pedicles, the middle hepatic vein,
and the gallbladder fossa [15, 16]. Precise anatom-
ical orientation and controlled dissection are
therefore critical to avoid vascular injury and en-
sure oncological safety. However, the foundation
of these procedures must be rooted in solid open
surgical experience and a thorough understanding
of intrahepatic vascular anatomy. Several contem-
porary studies have demonstrated that LLR
achieves oncological outcomes comparable to
open liver resection (OLR) in patients with
CRLM, with similar overall and disease-free sur-
vival rates [17, 18]. In addition, LLR has been as-
sociated with reduced intraoperative blood loss,
lower postoperative morbidity, and shorter hospi-
tal stay compared to OLR in selected patients [17,
19]. Although resections in the central liver seg-
ments remain technically demanding due to prox-
imity to major vascular structures, recent series
suggest that with appropriate expertise and ana-
tomical approaches, minimally invasive resections
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can be performed safely even in these challenging
locations [18, 20].

In our case, the laparoscopic anatomical resection
of segment 4b was performed successfully, with full
control of the segmental Glissonean pedicle and
clear exposure of the resection line. The minimally
invasive approach allowed achievement of RO resec-
tion with clear gross and microscopic margins, min-
imal blood loss, and no need for conversion.

This case demonstrates that laparoscopic ana-
tomical segment 4b resection is a safe and feasible
option for carefully selected patients with meta-
chronous CRLM managed within a W&W strategy.
The minimally invasive anatomical approach al-
lowed precise vascular control and achievement of
oncologically adequate margins in a technically de-
manding central segment. Larger clinical series are
needed to define optimal management strategies
and long-term oncologic outcomes in this setting.
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! Kadenpa xipyprii, anecTesionorii Ta iHTeHCMBHOT Tepartii
HicnAauIIoMHOI ocBiTy HallioHaTbHOTO MeINYHOTO YHiBEpCUTETY
imeni O.0O. boromonbu, Kuis, Ykpaina

2 Bigpinenus rematonankpearobiniapHoi xipyprii
HauionanpHoro incTuTyTy paxy, Kuis, Ykpaina

3 Bigninenus saranpHoi xipyprii, KuiBcpka Micbka
kiHiyHa nikapuasa Ne 1 (KHIT), Kuis, Ykpaina

4 BilicbKoBuii rocmirans, Ipuinb, Ykpaina

> HarjioHa/IbHWIT YHIBEPCUTET OXOPOHY 350POB s YKpaitu
imeni I1.JI. Hlynuka, Kuis, Ykpaina

XIPYPTTYHE JIIKYBAHHA METAXPOHHIMX METACTA3IB
Y TIEYIHKY TTIC/II WATCH-AND-WAIT CTPATETTI

B MAIIEHTIB 13 PAKOM ITPIMOI KMIIIKM 3 [TOBHOIO
KJITHIYHOIO BIITTOBIIIIO: KJITHIYHWI BUTTATOK

Crpareris watch-and-wait (W&W) crasa BuUsHaHMM OpraHos6epiralodmm miffiXofoM AjIs MALi€HTIB i3 paKoM HpsIMOi
KMILUKY, SIKi JOCSAI/IN TOBHOI KIiHiYHOI BifnoBifAi micis ToTanbHol Heoan oBanTHOI Tepamnii (THT). OpgHak BUHMKHEH-
HA METAaXPOHHMX KOJIOPEKTAJbHUX METACTa3iB y IEeYiHKY B Liill KOTOPTi CTBOPIOE BaXK/IMBi TEPAIEBTUYHI BUK/IMKIU.
JaHi oo onTMManbHOI XipypriuyHoi cTpaTerii, 30KkpeMa, poJli TallapoCKOIiYHOI aHATOMi4HOI pe3eKllii LIeHTPpalTbHO
PO3TAaIIOBAaHVX CETMEHTIB IIeYiHKM 3a/IMIIAIOTbCA 0OMexxeHuMu. IIpencTaBieHo BUNajok 54-piuHOro 4ooBika 3 aje-
HOKapIMHOMOIO IpsAMol Kummky ¢ T3NOMO, Axuii focAr NoBHOI KiHivHOI BigmoBiai micna nposexgeras THT i nagani
nepeOyBaB IIifi CIocTepeskeHHsM 3a cTpareriero W&W. ITif qac pyTHHHOrO MOHITOPVHTY BUSIB/IEHO COMITAPHUIT MeTa-
XPOHHMIT MeTacTa3 y nedinky (15 Mm) y cermenti 4b. ITicnA posriaay BUIIAKy Ha MYIbTUAVCLUIIIIHADHOMY OHKO-
JIOTIYHOMY KOHCWU/IiyMi TAIfi€eHTy BMKOHAHO JIAIAPOCKOIIYHY aHATOMIYHY pe3eKIlilo cerMeHTa 4b i3 3acTocyBaHHAM
BHYTPIIIHBONEYIHKOBOTO ITTICCOHOBOTO fHocTyIry. ITicmsonepauniiiunit mepebir — 6e3 yckIafHeHb, Halji€HTa BUINICAHO
Ha IIOCTY Hicimsomnepauniiiny go6y. IicTonmaTonoriune foCmifyKeHHs MiATBEPANIO METACTATUYHY TOMIpHO fudepeHIi-
Jl0BaHy aJileHOKapLIMHOMY 3 MiKpOcaTeliTHOW cTabinbHicTIo Ta crarycom KRAS/BRAF puxoro tumy. Llet kainivHMit
BUIAJIOK ZEMOHCTPYE, L0 JAIIAPOCKOIIYHA aHATOMIYHa pe3eKkilis cerMeHTa 4b € 6e3leuHyM i BUKOHYBaHMM METOLOM
NKyBaHHA B PeTe/IbHO BifliOpaHMX NAI[i€HTIB i3 MeTaXpOHHVIMI KOJIOPEKTA/IbHIMI MeTacTasaM! B IIeYiHKY B MeXax
crpareril W&W. MinimanbHO iHBa3MBHIIT AaHATOMIYHIIL ITiAXi 3a6e3I1edIrB TOYHIIT CYAUHHIIT KOHTPOJIb i JOCSTHEH-
Hs OHKOJIOTiYHO a/IeKBAaTHUX KpaiB Pe3eKlil B TEXHIYHO CKJIAJJHOMY LIeHTpaJbHOMY cerMeHTi. [I/1d BusHaYeHHA ONTH-
MaJIbHOI TaKTUKM JIKYBAaHHs Ta OLIHKY Bififila/IeHNX OHKOJIOTIYHMX Pe3y/IbTaTiB y LIiil KaTeropii marieHTiB HeoOXigHi
MOAJIbII KiHIYHI JOCTi)KEeHH .

Kiro4oBi croBa: 1anapocKomniyHa pe3eKlilis IeuiHKy, pak MpsAMOI KUIIKH, watch-and-wait, moBHa KJ1iHiYHa BifnoBingb,
MeTaXpOHHUII MeTacTas y ediHKy, aHaTOMI4Ha pe3eKIis cerMeHTa 4b.
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