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Background = Management of isolated, recurrent colorectal cancer metastases in previously treated anatomical
regions, particularly outside the liver and lungs, presents significant therapeutic challenges. Surgical
resection can be curative in select cases but is often complicated by prior therapies and difficult
lesion localization. This report describes a case where preoperative magnetic seed placement
facilitated the successful surgical resection of a recurrent para-aortic rectal cancer metastasis after
failure of chemotherapy and stereotactic radiation.

Summary A 57-year-old male, initially treated for T3N2a rectal adenocarcinoma with neoadjuvant
chemoradiation, surgical resection (ypT2N2aMO0), and adjuvant chemotherapy, developed a
2.5 cm isolated left para-aortic lymph node recurrence at the inferior mesenteric artery (IMA)
origin two years later. This recurrence was treated with stereotactic body radiation therapy
(40 Gy in 5 fractions) with a good initial response. However, after another two years, further
recurrence in the same location was managed with systemic chemotherapy, again with a good
clinical response followed by eventual progression after a treatment holiday. Faced with this third
isolated progression in the challenging para-aortic region, surgical metastasectomy was pursued.
To aid intraoperative identification in a scarred and irradiated field, magnetic seeds were placed
percutaneously under CT guidance, bracketing the lesion. Guided by intraoperative magnetic
probe localization, a complete RO resection was achieved. Final pathology confirmed a 3.2 cm
metastatic lymph node consistent with rectal primary.

Conclusion  Surgical resection of isolated colorectal cancer metastases, even in non-traditional sites like the
para-aortic region and after multiple prior treatments, may offer significant therapeutic benefit
for carefully selected patients. Preoperative lesion localization techniques, such as the placement
of magnetic seeds, can be instrumental in overcoming the technical difficulties associated with
reoperative surgery in complex anatomical fields or previously irradiated tissues. Magnetic seeds
offer practical advantages over radioactive alternatives, including the absence of burdensome
radiation regulatory processes and safety concerns related to seed handling or irretrievability,
making them a valuable tool for facilitating challenging oncologic resections.
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Case Description

The patient is a 57-year-old male who presented with a
third recurrence of rectal adenocarcinoma, localized to the
left para-aortic region at the level of the inferior mesenter-
ic artery (IMA) origin. CT staging revealed no metastatic
disease and no enlarged nodes at the origin of the IMA.
His oncologic history began five years prior with the diag-
nosis of a rectal adenocarcinoma located 15 cm from the
anal verge. Initial treatment consisted of neoadjuvant long-
course chemoradiation followed by a laparoscopic low
anterior resection. Final pathology revealed ypT2N2aMO0
disease, with four of eight lymph nodes positive for metas-
tasis and a negative circumferential radial margin. He sub-
sequently completed adjuvant FOLFOX chemotherapy.

Approximately two years after his initial surgery, a rising
carcinoembryonic antigen (CEA) level prompted investi-
gation. A computed tomography (CT) scan identified a 2.5
cm left para-aortic lesion at the IMA origin, which biopsy
confirmed as metastatic adenocarcinoma. This first recur-
rence was treated with stereotactic body radiation therapy
(SBRT) to a total dose of 40 Gy in 5 fractions, after which
his CEA levels and imaging findings normalized. Two
years following SBRT, his CEA levels again began to rise,
and surveillance CT imaging demonstrated regrowth of
the tumor in the previously irradiated left para-aortic area.
He received systemic chemotherapy for three months with
a good clinical response. However, after a subsequent che-
motherapy holiday, his CEA rose once more. Repeat CT
and positron emission tomography (PET) scans (Figure 1)
confirmed an isolated recurrence in the same left para-aor-
tic location. After multidisciplinary tumor board discus-
sion, which included input from a new surgical oncologist,
the decision was made to pursue surgical resection.

In anticipation of a technically challenging dissection due
to prior surgery and radiation, MOLLI Markers® (mag-
netic seeds) were placed percutaneously by intervention-
al radiology under CT guidance two weeks before the
planned operation. These markers were positioned just
cephalad and caudal to the recurrent lesion to facilitate
intraoperative localization (Figure 2). A left ureteric stent
was also placed preoperatively. The abdomen was entered
via a lower midline incision, and the aortic bifurcation was
exposed. The MOLLI markers were easily identified using
a handheld magnetic probe, and superficial marking stitch-
es were placed on the overlying retroperitoneal tissues to
visually bracket the target area. Dissection revealed a short
IMA remnant coursing leftward over the fibrotic tumor
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Figure 1. Preoperative Imaging of Para-aortic Rectal Cancer Recurrence.
Published with Permission

Composite image demonstrating the recurrent para-aortic metastasis. (A)
Coronal contrast-enhanced CT scan revealing a soft tissue mass (arrow) in the
left para-aortic region, consistent with nodal recurrence. (B) Corresponding PET
scan image showing intense fluorodeoxyglucose (FDG) uptake (arrowhead)
within the left para-aortic lesion, indicative of metabolically active malignant
disease.
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mass. Consistent with the patient’s history, all surgical
planes were densely fibrotic. The MOLLI markers proved
critical in guiding the vertical extent of the dissection. The
most demanding portion of the procedure involved sharp
dissection to develop a plane between the adventitia of the
aorta and the recurrent tumor mass.

Figure 2. CT Confirmation of Magnetic Seed (MOLLI Marker®) Placement.
Published with Permission

Coronal reformatted CT scan obtained after percutaneous, image-guided
placement of MOLLI Markers®. The image demonstrates the precise
positioning of the magnetic seeds (arrows) bracketing the recurrent para-aortic
lesion, confirming their suitability for intraoperative localization.

Sequential strategic intraoperative frozen sections from
the periphery of the dissection, including medially along
the final aortic plane, were negative for malignancy. The
main tumor mass, along with the MOLLI markers and
associated surrounding para-aortic tissue, was resected en
bloc. The patient tolerated the procedure well and was dis-
charged home on the first postoperative day. Final pathol-
ogy demonstrated a 3.2 cm metastatic colorectal adenocar-
cinoma, interpreted as a completely replaced lymph node,
with all surgical margins negative.

At six months postoperatively, the patient’s CEA level had
decreased significantly, and surveillance imaging showed
no evidence of disease recurrence. Of note, a retrospective
review of the initial staging CT scan performed prior to
his original rectal resection five years earlier showed no evi-
dence of nodal disease near the origin of the IMA.

Discussion

The management of metastatic colorectal cancer (CRC)
involving common sites such as the liver and lungs is
relatively well-established and supported by extensive lit-
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erature.”> However, isolated metastases to less common
locations, such as para-aortic lymph nodes—which occur
in approximately 2-6% of CRC patients—present a more
ambiguous therapeutic landscape with less defined man-
agement protocols.>* While surgical resection of recurrent
para-aortic lymph node disease has been associated with
improved overall survival in select, small case series."*>%,
the intraoperative identification and complete extirpation
of these nodes can be exceptionally challenging. These dif-
ficulties often arise from extensive fibrosis secondary to
previous radiation therapy and surgery, compounded by
the complex anatomy of the operative field, where criti-
cal vascular, nervous, and urologic structures are in close
proximity. In such intricate scenarios, some form of precise
intraoperative guidance is highly desirable.

Preoperative localization techniques have evolved sig-
nificantly, particularly for non-palpable lesions. In many
centers, radioactive seed localization (RSL) has largely
supplanted wire localization for guiding surgery in non-pal-
pable breast cancer, offering improved patient convenience
and potentially minimizing procedural invasiveness with-
out compromising oncologic outcomes.”!" Despite these
advantages, RSL is not without limitations. These include
the burdensome regulatory requirements associated with
handling radioactive materials, logistical complexities,
and concerns regarding the potential inability to retrieve
placed seeds or issues related to radiation safety for staff
and patients.

Magnetic markers have emerged as an appealing non-ra-
dioactive alternative to RSL and have gained traction,
particularly in breast surgery.”''""* Similar to radioactive
seeds, these markers are placed preoperatively by radiol-
ogists under imaging guidance (ultrasound or CT). The
implanted magnetic seed creates a static magnetic field
that can be precisely detected intraoperatively using a spe-
cialized probe, thereby guiding the surgical dissection.’”® A
key advantage of magnetic seed localization is the absence
of radioactivity, which eliminates the need for specialized
handling protocols, radiation safety measures, and com-
plex regulatory oversight. Furthermore, the lack of retriev-
al of a biocompatible magnetic seed is generally consid-
ered to have minimal, if any, clinical consequence for the
patient. Theoretically, magnetic markers can be deployed
in various anatomically challenging locations, including
the pelvic sidewall, deep within the liver parenchyma, the
lung, or even the brain, with recent reports demonstrating
successful application for the resection of small pulmonary
lesions.™
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The MOLLI® System (MOLLI Surgical, ON, Canada),
utilized in this case, employs a 3.2 mm cylindrical magnet-
ic seed coated in gold for biocompatibility. The magnet-
ic field generated by this seed is detected intraoperatively
by the MOLLI Wand®. This system provides the surgeon
with multimodal feedback: a precise real-time measure-
ment in millimeters from the wand’s tip to the center of
the marker, a graphical “bullseye” display that diminishes
in circumference as the wand approaches the seed, and a
modulated auditory signal that intensifies with proximity.
A significant practical benefit is that the MOLLI System
can be used with standard metal surgical instruments,
facilitating its seamless integration into the existing oper-
ating room setup and workflow. The application in this
complex para-aortic dissection highlights its potential util-
ity in navigating scarred, irradiated fields where anatomical
landmarks are obscured and precision is paramount.

Conclusion

In select patients with colorectal cancer, following com-
prehensive multidisciplinary review, surgical resection of
isolated metastatic lesions beyond the liver and lungs may
offer a viable therapeutic option with potential survival
advantages. However, such resections can be technically
demanding, often complicated by the effects of previous
treatments, such as radiation-induced fibrosis and altered
anatomy, as well as by the lesion’s proximity to critical neu-
rovascular or visceral structures. This report details, to our
knowledge, the first published case of preoperatively placed
magnetic seeds (MOLLI Markers®) successfully facilitating
the resection of a challenging recurrent para-aortic rectal
cancer metastasis. Magnetic seeds present a compelling
alternative to radioactive seeds for intraoperative lesion
localization, primarily due to the absence of burdensome
radioactive regulatory processes and radiation safety con-
cerns. Furthermore, they require minimal specialized staff
training for handling, and there is generally little clinical
concern if a placed biocompatible magnetic seed cannot
be retrieved.

Lessons Learned
The successful application of the MOLLI® magnetic seed

localization system in this complex para-aortic resection
of recurrent rectal cancer underscores its significant poten-
tial as an intraoperative guidance tool. Magnetic seeds
offer distinct advantages over traditional radioactive seeds,
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including simplified logistics, enhanced safety profiles, and
reduced regulatory burdens, making them a highly prac-
tical option for modern surgical oncology. Beyond this
specific application, magnetic seed localization technology
can likely facilitate the precise and potentially less inva-
sive resection of a variety of lesions that are identifiable
on preoperative imaging but are difficult to approach or
accurately delineate intraoperatively without extensive
dissection of normal tissue. This includes deep-seated or
small metastatic lesions in organs such as the liver, lung, or
brain, as well as those situated in anatomically constrained
regions or near critical structures, like the para-aortic area
exemplified in this case.
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