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Metastatic Lung Cancer to Non-vascular Soft Tissue and Lumbar Spine
Mimicking Postoperative Scar at L4-5 Non-union: A Case Report

Jonathan Sayegh ', Bryce Michael ', Thadeus Carlyon'"”, Emmanuel Brito""*, Isam Sami
Moghamis’"”, Abduljabbar Alhammoud’

Learning Point of the Article:
Soft-tissue metastasis to a prior spinal surgical site is exceedingly rare and can mimic benign postoperative scar; surgeons should keep
malignancy in the differential and use intraoperative frozen section when atypical tissue is encountered during revision spine surgery.

Introduction: Soft-tissue metastases from lung cancer are uncommon, and metastatic involvement of a previous spinal surgical site is
exceedingly rare. Such lesions may closely resemble expected post-operative tissue changes, creating a substantial diagnostic challenge. To the
best of our knowledge, this is the first reported case of metastatic lung adenocarcinoma involving a non-vascular superficial compartment at the
site ofa priorlumbar fusion non-union.

Case Report: A 69-year-old man with a history of staged lumbar spine surgery presented for revision decompression and fusion. During the
procedure, an approximately 2.5 x 5.1 cm mass superficial to the deep spinal fascia, initially suspected to represent post-surgical scarring, was
identified. Frozen section revealed metastatic adenocarcinoma. Further workup identified a KRAS G12C-mutated lung adenocarcinoma with
widespread metastases involving bone, lung, adrenal gland, and posterior lumbar soft tissues. Despite timely initiation of chemotherapy and
radiotherapy after diagnosis, the patient died afewmonthslater.

Conclusion: Soft-tissue metastases to prior spinal surgical sites are exceedingly rare and may mimic post-operative changes. Surgeons should
maintain suspicion for malignancy when encountering atypical tissue during revision spine procedures, as accurate and timely diagnosis is
essential forappropriate oncologic staging and treatment planning.
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Introduction [1,2]. These metastaticlesions may mimic benign processes such
Soft-tissue metastases from lung cancer are uncommon and S Scar tissue, cysts, seromas, or localized infections, potentially
represent only a small percentage of metastatic cases [1,2]. leadingto delayed or missed diagnoses 3,4,5,6].
Amonglung cancer subtypes,adenocarcinoma demonstratesthe The diagnostic challenge is further compounded in patients with
highest tendency for cutaneous and soft-tissue spread, typically prior spine surgery, where metastatic lesions may closely
involving the dermal and subcutaneous tissues of the trunk and resemble expected postoperative tissue changes [7]. Metastatic
extremities [2,3]. Metastases involving the superficial fascial or involvement of a previous spinal surgical site is exceedingly rare,

deeper paraspinal regions appear to be exceptionallyuncommon with only isolated case reports documented in the literature [7].
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smoking history, and prior multiple spinal surgeries, including
L2-L3 decompression in 2023, L4-L5 decompression in
2024 complicated by gait instability, and an L4-LS posterior
fusion in 2024 complicated by wound dehiscence and
hematoma requiring incision and drainage, presented to clinic
in June 2025 with worsening chronic low back pain and
bilateral lower extremity radiation. The pain radiated to the
anterior thigh and medial knee of the left limb, whereas on the
right it extended down to the lateral aspect of the calf. He
denied any recent significant weightloss.

The patient was planned for staged revision spine surgery with
extension of the fusion. A pre-operative computed
tomography (CT) scan of the lumbar spine without contrast
was obtained in July 2025, and it demonstrated post-surgical
changes consistent with a laminectomy and intervertebral
cage at LS-S1. The position of the cage remained unchanged
and demonstrated increased endplate sclerosis with partial
ankylosis as expected. CT also demonstrated interval
resorption of the bone graft within the laminectomy bed, with
associated soft-tissue density extending into the intraspinal

canal, initially suspected to represent post-surgical scarring.
Notably, a 2.14 x 2.69 cm posterior soft-tissue mass was

Figure 1; Axial LumbarSpine CT without Contrast (July2025). identified superficial to the deep spinal fascia (Fig. 1). A

Axial lumbar spine CT without contrast demonstrating interval resorption of the

osseous fragment/bony graft at the laminectomy bed with soft-tissue density subsequent magnetic resonance imaging (MRI) of the lumbar

extending to the intraspinal canal, inseparable and difficult to delineate from the spine without contrast was obtained in August 202§, and
thecal sac within the limitation of lack of contrast. A posterior soft-tissue mass revealed an indeterminate T2 hypointense soft-tissue mass in

measuring2.14 by 2.69 cm and superficial to the deep spinal fasciais also seen. the posterior subcutaneous tissue at S1 (limited by motion
artifact), severe spinal canal stenosis at L4-LS due to disc
These reports highlight the challenge of distinguishing
malignant tissue from postoperative changes encountered
during revision surgeries [7]. Proposed mechanisms for soft-
tissue metastatic spread include hematogenous dissemination,
postoperative inflammatory neovascularization, and altered
lymphatic drainage, though the extent of their contributions
remains uncertain [8]. Regardless, metastasis to a prior spinal
surgical site is extraordinarily rare [ 7].

To the best of our knowledge, this case is the first reported
instance of metastatic lung adenocarcinoma involving a non-
vascular superficial compartment at the site of a prior lumbar
fusion non-union. This lesion was discovered incidentally
during a staged lumbar spine revision surgery, highlighting the
importance of maintaining a broad differential diagnosis when
evaluating abnormal soft-tissue changes in postoperative spinal

fields.

Case Report

i . i . Figure 2: Axial Lumbar Spine Magnetic Resonance Imaging without
A69-year-old man with a past medical history of type 2 diabetes Contrast (August 2025). Indeterminate T2 hypointense soft-tissue density
managed with insulin glarglne; hYPertenSIOH managed with within the posterior subcutaneous soft tissue at the S1 level as seen on the

lisinopril, hyperlipidemia managed with atorvastatin, recent  axialseries,indicated by thearrow.
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Figure 3: Coronal Chest CT without Contrast (August 2025). Irregular
spiculated right upper lobe pulmonary mass with internal cavitation
measuring 3.0 x 2.6 cm in the largest coronal dimensions, highly concerning
for primary lung malignancy. Thelesion abuts the adjacent posterior pleura.

herniation and ligamentum flavum hypertrophy with central
cauda equina crowding, and anterolisthesis of LS on S1 with
caudally migrated disc extrusion causing severe right and mild-
to-moderate left lateral recess stenosis with bilateral severe
neural foraminal narrowing (Fig.2).

Given the severity of these findings and the patient’s correlating
symptoms, he was scheduled for a staged surgical approach.
Stage Iincluded removal of the L4-LS cage and anterior lumbar
interbody fusion (ALIF) at L4-S1 with vascular surgery-
assisted exposure, followed by L3-pelvis revision
decompression and posterior instrumentation with fusion
(Stagell).

In August 2025, the patient underwent Stage I surgery
consisting of cage removal at L4-LS5 and ALIF at L4-LS and
L5-S1. During cage placement, atypical anatomy was
encountered, and the iliac vein was partially lacerated with
associated tearing, but it was identified, and hemostasis was
achieved. On the following day, the patient underwent the
second stage, which consisted of L3-pelvis revision,
decompression, and fusion. Intraoperatively, a palpable 2.5 x
5.1 cm mass was identified at the inferior aspect of the incision,
superficial to the deep spinal fascia. The mass was dissected, and
an en bloc excision was performed, with the specimen sent for
frozen-section analysis. No abnormal tissue was noted deep to
the fascia. Histopathology demonstrated metastatic
adenocarcinoma with no definitive immunophenotype.

According to the report, possible primary sites included gastric,
biliary, and lung origin, with acknowledgment that
approximately 20% of lung adenocarcinomas may be thyroid
transcription factor-1 negative.

Postoperatively, the patient underwent further investigation to
determine the primary site of the metastatic lesion. A CT chest
without contrast was obtained in August 2025, which revealed a
3.0 by 2.6 cm spiculated cavitary mass in the right upper lobe
abutting the posterior pleura and a right lower paratracheal lung
node measuring 2.5 x 2.1 cm (Fig. 3 and 4). The patient
underwent staging of the disease with CT cervical spine, CT
thoracic spine, and MRI spine and brain, which excluded any
evidence of additional metastasis. The patient was then
discharged home on the seventh post-operative day and was
given follow-up appointments with the orthopedic clinic and
oncology for further management ofhis primary disease.

On his first orthopedic clinic visit at approximately 3 weeks
postoperatively, he reported significant improvement in his
preoperative symptoms with only mild residual localized
lumbar pain. The patient was evaluated by radiation oncology
approximately 6 weeks postoperatively for staging and
treatment planning given the diagnosis of metastatic lung
adenocarcinoma involving the lumbar region and concern for
liver lesions. Molecular testing of the tissue sample taken
intraoperatively was positive for a KRAS G12C mutation and
low programmed death-ligand 1 expression (1%). A positron
emission tomography scan demonstrated a hypermetabolic
cavitary right upper lobe, intrathoracic and intra-abdominal

Figure 4: Axial Chest CT without Contrast (August2025).
Dominant index right lower paratracheal lymph node measuring 2.5 x 2.1
cm.
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metastatic lymphadenopathy, and widespread metastatic
involvement including bilateral lung nodules, left adrenal gland,
soft-tissue lesions, and bone, specifically a hypermetabolic
lytic/sclerotic destructive mass at the left ninth costovertebral
junction measuring 4.4 x 2.3 cm, additional multiple foci of
hypermetabolism along the lower lumbar spine, and
hypermetabolic soft-tissue tumor deposits within the
subcutaneous fat along the posterior lower lumbar spine and
within the muscles at the right proximal thigh.

The patient was subsequently scheduled to initiate stereotactic
body radiation therapy to the lower spine. He received one
session of palliative external-beam radiation therapy to the
lumbosacral spine (single 8 Gy fraction) for symptomatic bone
metastasis from the primary right upper-lobe lung cancer and
was started on pemetrexed, carboplatin, and pembrolizumab.
Unfortunately, the patient died only two months following
initiation of chemotherapy and radiotherapy, without an
explicit cause of death.

Discussion

This case demonstrates a rare presentation of metastatic lung
adenocarcinoma discovered incidentally as a superficial soft-
tissue mass during staged revision lumbar spine surgery.
Between 0.75 and 9% of patients with lung cancer have been
shown to have soft-tissue metastases [9], with
adenocarcinomas most frequently metastasizing to the
cutaneous and subcutaneous tissues [10,11,12]. The vast
majority of these metastases occur in the dermal and
subcutaneous tissue [13], with deep non-vascular subfascial
locations being rare. The presence of tumor cells at surgical sites
has been hypothesized to relate to impaired lymphatic
restoration or fibrin deposition, which may establish a relatively
immunologically permissive microenvironment that promotes
tumor cell attachment and prevents immune-mediated tumor
cellremoval [8,14,15,16].

The primary clinical importance is the diagnostic challenge, as
atypical presentations are often misdiagnosed as benign post-
operative changes such as scar formation, seromas, or local
infection [2]. This is particularly relevant for patients
undergoing multiple spine surgeries, where surgical changes are
to be expected in the post-operative period. In this case,
intraoperative frozen-section analysis was invaluable for rapid
tissue characterization. Studies report frozen-section
diagnostic accuracy rates of 95.1-99.0%, which help to aid the
intraoperative decision [17,18,19,20]. Here, the mass’s
superficial location without deeper fascial involvement
represents an uncommon compartment for lung
adenocarcinoma metastasis to occur, as compared to the
limited-site metastases cited in the literature.

This case highlights the need for surgeons to maintain a broad
differential diagnosis and consider malignancy when a soft-
tissue mass is encountered within the surgical approach.
Metastatic spread to surgical scars is uncommon and may be
influenced by inflammation or changes to the local anatomy in
the post-operative period. Special consideration should be
given in revision surgery, where there has been repetitive insult
to the soft tissues and multiple inflammatory events [8,21].

Intraoperative frozen-section analysis should be performed
conscientiously when atypical tissue is encountered during
revision surgery to enable immediate diagnosis and appropriate
surgical planning, potentially avoiding redundant diagnostic
procedures. Advanced imaging for soft-tissue masses alone is
non-specific and may resemble benign processes, thereby
necessitating tissue confirmation, especially when a primary
tumor hasnotbeenidentified [22,23].

A limitation of this case is that metastasis to a non-vascular
superficial compartment following surgery has not previously
been described and therefore may not be widely generalizable.
In addition, the development of widespread metastatic disease
in this patient suggests that the cancer was not confined to the
surgical site but was a systemic disease process. Nevertheless,
this case emphasizes that any suspicious soft-tissue finding in
patients undergoing revision spine surgery warrants
histopathological evaluation, as accurate and timely diagnosis s
essential for appropriate oncologic staging, treatment planning,
and prognostic counseling.

Conclusion

Spine surgeons should maintain a broad differential diagnosis,
including malignancy, when encountering unexpected soft-
tissue findings in a patient with a prior history of spine surgery
and scarring. Intraoperative frozen-section analysis is a valuable
tool for rapid tissue characterization and should be utilized
when atypical tissue is encountered, enabling timely oncologic
diagnosis and appropriate treatment planning. This represents,
to the best of our knowledge, an original report of interest to
spine surgeons, orthopedic and neurosurgical oncologists, and
pathologists, and it advances understanding of the atypical
compartments in whichlungadenocarcinomamay present.

Clinical Message

Atypical soft-tissue encountered during revision spine surgery
should not just be assumed to be benign post-operative scar. Even
when imaging is non-specific, intraoperative frozen section enables
rapid diagnosis of unexpected malignancy, guiding appropriate
oncologicstaging and treatment without delay.
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