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Abstract

BACKGROUND: This review aims to summarize the imaging features on cross-sectional imaging
modalities of metastases to the gastrointestinal tract (GI) with a linitis plastica (LP) pattern and to
present a series of cases from different primary tumours. Challenging questions concerning their
diagnosis will be discussed in detail, including their differential diagnosis. The term LP is to
describe the macroscopic appearance of any hollow organ with diffuse mural tumour infiltration,
responsible for the loss of parietal distensibility. Primary LP, however rare, may be found throughout
the GI tract. First described in the stomach, which represents the most frequent location, it is
associated with undifferentiated adenocarcinoma with poorly cohesive cells, often presenting signet
ring features. In addition to primary GI LP, LP-like metastases may occur in association with
primary tumours arising beyond the GI tract, namely breast (especially the lobular type), urinary
bladder and prostate carcinomas

Keywords: generic skills; further mathematics education; pedagogy; transferable abilities; content-
heavy curriculum; critical thinking; high-stakes evaluations

MAIN TEXT

LP-like GI metastases appear as circumferential and enhancing thickenings of the GI, with an
exaggerated zonal anatomy and a narrowed lumen. As a result of the diffuse parietal tumour
infiltration that frequently preserves the mucosa, the infiltrated submucosa and serosa appear
disproportionately expanded with increased enhancement compared to the muscularis propria (MP).
This appearance constitutes the malignant target sign, which is to be differentiated from its non-
tumoral counterpart, the benign target sign, where the low density intervening and most prominent
layer is the edematous submucosa.

A homogeneous enhancement with loss of layer differentiation at the delayed phase and a concentric
ring pattern on MR have also been described as key imaging features, in addition to associated
findings, such as secondary intestinal occlusion and concomitant peritoneal carcinomatosis (PC).

CONCLUSIONS
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GI metastases with LP pattern cause a diagnostic challenge as they may mimic primary tumours as
well as benign conditions such as inflammatory/infectious diseases.

Achieving the correct diagnosis is crucial, as patient management differs. Since the mucosa may be
spared, endoscopies and biopsies are frequently negative. Thus, although immunohistochemistry
(IHC) studies are essential, radiologists play a paramount role in suggesting LP-like GI metastases
and proposing deep and extensive biopsies to obtain substantial representative tissue to confirm the
diagnosis.

Moreover, in the event of an unknown primary tumour, recognition of the LP pattern may be
extremely helpful in suggesting possible primary tumours.

Keywords: Linitis plastica 1, gastro-intestinal metastases 2, target sign 3.

1. Background

Metastases to the GI tract are traditionally considered to be rare. However, the high incidence
with which they have been described at autopsy exams, up to 35% in patients with breast cancer for
instance, suggests otherwise [1].

Amongst metastases to Gl tract, a particular group with LP-like features has also been reported
[2].

The expression LP-like refers to its similarity on cross-sectional imaging with primary LP. LP
was first introduced in 1779 as a medical term to describe a gastric condition containing scirrhous
tissue [3]. The origin of its name is related to the bands of filamentous tissue found within the
submucosa, which resemble fibers of linen [4]. A series of scattered definitions followed
throughout the years [4,5] until it was stated in 1953 that it corresponded to a cancerous gastric
subtype, characterized by a large proportion of fibrous scar tissue [6], and an ominous prognosis [7].

Diagnosis of LP-like metastases to the GI constitutes a challenge throughout the diagnostic
process. Focusing on cross-sectional imaging, achieving a correct diagnosis is often difficult given the
relative unlikelihood of an isolated GI metastasis compared with a second primary tumour [8].
Metastases with a LP pattern may also mimic a series of benign conditions, making the right diagnosis
even more challenging. Despite the defy, it is crucial to accomplish the correct diagnosis as patient
management and prognosis may differ considerably.

To the best of our knowledge, a series of cases presenting metastases to the GI tract with a LP
pattern from different primary tumours has not yet been reported. Therefore, our aim is to illustrate
the findings on cross-sectional imaging of this particular metastatic appearance with a review of the
literature. Furthermore, we will also discuss how to distinguish this condition from other malignant
and benign causes, which may appear with similar imaging patterns.

2. Main text
Given that LP-like metastases resemble primary LP, a brief rational description of gastric LP will
introduce the subject, followed by the description of their key imaging features.

2.1. Primary gastric tumour with LP appearance

The primary gastric tumour originates from the fundic gland cells deep within the mucosa and
proceed to disseminate centrifugally into the submucosa, the MP, and the serosa with a desmoplastic
reaction pattern [9], resulting in a diffuse infiltration of the gastric wall. Tumour cells are scattered
within the stroma rather than replacing it, as any mass-forming tumour would. Thus, the stomach

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.1030.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2025 d0i:10.20944/preprints202507.1030.v1

3 of 21

preserves its layered pattern, but it appears strikingly thickened due to the described phenomena:
deep infiltrative tumour and exuberant desmoplastic reaction.

Although the term has been broadly used as interchangeable with scirrhous, Lauren or signet
ring cell carcinoma, LP does not correlate to a single pathology entity, and it should only be used to
describe the macroscopic characteristics of the tumour [10-13]. It is principally associated with a
poorly differentiated adenocarcinoma, whose poorly cohesive cells trigger fibroblasts [4,14], which
explains the disproportionate desmoplastic reaction. This process leads to a stiff and shrunken
stomach, with significant luminal narrowing and a leather bottle appearance [15]. Signet ring cells,
with a large quantity of cytoplasmic mucin and an eccentrically displaced nucleus [14] may also be
present, in a variable percentage.

In 1933, it was discovered that the mucosa was frequently preserved or minimally involved in
LP [16]. Abundant neo-vascularization, although abnormal and non-functional, has been recently
described thanks to advanced endoscopic techniques and it has been postulated that it is secondary
to the mechanical compression induced by the extensive reactive fibrosis within the submucosa
[17]. At a later stage, rural folds may most frequently disappear, with rigidity and flattening of the
mucosa, or become swelled, with a waffle-like appearance [18].

2.1.1. Primary GI tumours with LP appearance: Cross-sectional imaging

Gastric LP is featured on cross-sectional imaging as a diffusely infiltrated stomach with regular
concentric wall thickening and a characteristic exaggeration of the normal zonal
anatomy. Obliteration of gastric folds, rigidity, and limited distensibility are also key features.

This concentric appearance of the thickened gastric layers share similarity with the “target sign”
described by Balthazar on contrast-enhanced computer tomography (CE-CT) for inflammatory and
ischemic bowel diseases (Figure 1). Three concentric rings were observed within the intestinal wall
showing high-, low- and high-attenuation. The low-attenuation ring corresponded to the submucosa,
which, as a result of edema, inflammatory infiltration, blood products or fat appeared as the most
prominent layer [19,20]. This sign proved to be useful in differentiating benign from malignant
conditions [21]. However, scirrhous gastric tumours were cited as an exception to this rule as they
could also present the “target sign” [21,22].

Mucosa

Submucosa

Muscularis {

Figure 1. A) Scheme of the layers of the normal gastrointestinal tract (GI). B) Scheme representing the target
sign in benign conditions: the submucosa appears thickened and the most prominent low-attenuation layer as a
result of edema, inflammatory infiltration, blood products or fat. C) Axial contrast-enhanced (CE)-CT: benign

target sign (arrow) in the context of enteritis secondary to radiotherapy.

In addition to the stomach, undifferentiated and poorly differentiated small bowel (SB) and
colorectal primary tumours may also appear with a LP pattern [10,23-29]. Cross- sectional imaging
features include tumour infiltration of a frequently long segment of the bowel (>5cm) involving full
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wall thickness, preserving its layers and leading to a rigid and contracted bowel segment [24] (Figure
2).

Figure 2. Primary GI tumours with LP-pattern. Tumour infiltration of the bowel wall with a full wall thickness
involvement, preserving its layers and leading to a rigid and contracted bowel segment. A) CE-CT Coronal MPR.
Undifferentiated tumour of the duodenum (arrow). B) Axial CE-CT. Undifferentiated tumour of the ascending
colon (arrow). C) CE-CT Coronal MPR. Undifferentiated tumour of the sigmoid colon (arrow). D) Axial CE-
CT. Undifferentiated tumour of the rectum (arrow).

2.2. Metastases to the GI tract with LP appearance

Metastases to the GI with a LP appearance are more frequent than primary LP [30,31].
Generally speaking, metastases to the GI tract from a primary LP are bound to show the same
imaging features [31-33]. However, certain non-gastrointestinal primary tumours have also been
found to metastasize to the GI tract in this fashion.

Breast cancer is the second most common primary tumour responsible for gastrointestinal
metastases, following melanoma [34]. Although invasive lobular carcinoma (ILC) accounts only for
5%-15% of all breast cancer cases [35], it is the subtype most frequently associated with GI metastases
with an incidence as high as 40%, compared to 2% invasive carcinoma of no special type NST (the
most recent denomination for the invasive ductal carcinoma) [36].

ILC metastases to the GI tract mirror the way ILC diffusely spreads within the breast and thus
commonly appear with a LP pattern [37, 38]. This characteristic presentation is related to tumour
genomic changes which result in the loss of E-cadherin, the molecule responsible for cell-to-cell
adhesion [39].

In addition to the stomach, which remains the hollow organ most frequently affected [38,40],
the rectum, the colon and the small bowel may also be involved. Current incidences are difficult to
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establish since published data vary, probably due to the limited number of patients included in the
series [37, 40, 41].

LP-like metastases to the GI tract from prostate and bladder cancers are far less frequent, with
only 13 cases of rectal metastases reported for both tumours [42].

Other tumours that may also metastasize with a LP pattern, even more rarely, are lung,
pancreaticobiliary and ovarian carcinomas [20, 43, 44]. Whereas gallbladder carcinoma has been
traditionally included in this list, no published case reports have been currently found.

2.2.1. Imaging features

Regardless of their origin and their location, LP-like metastases have been reported to show the
same imaging characteristics. Unlike mass-like metastases, they appear more infiltrative as regular,
symmetrical and concentric thickened segments with a narrowed lumen [31, 32].

The dissemination pattern of GI LP-like metastases has a key role in the interpretation of imaging
features. Indeed, the most affected layer is the submucosa. This may be explained by the fact that the
main dissemination route seems to be hematogenous and that most of the arterial, venous and
lymphatic vessels that supply the mucosa and MP originate from plexi located within the submucosa
(Figure 3). Once in the submucosa, metastatic deposits may extend both circumferentially and
continuously via the lymphatic channels [1]. An alternative route is the longitudinal intramural
spread, favored by the milking force associated with the peristaltic and anti-peristaltic movements
[45].

Mucosa

Submucosa

Muscularis

propria Serosa{

Figure 3. Scheme representing layers of the GI tract and its vasculature. Most of the arterial, venous and
lymphatic vessels that supply the mucosa and muscularis propria (MP) originate from plexi located within the

submucosa (*).

2.2.1.1. Malignant target sign
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This imaging feature is a distinct variant of the benign “target sign” and is highly suggestive
of LP-like metastases on CE-CT [20,44]. The submucosa is usually the most affected layer as it
corresponds to the point of departure of the metastatic infiltration. Moreover, it contains loose
connective tissue. These two characteristics allow it to be the layer containing the greatest tumour
burden, and it shows a highly enhancing appearance. As the tumour extends centrifugally, tumour
cells reach the MP, which is composed of tightly packed muscle cells, so tumoral infiltration will not
be as striking as within the submucosa. The next layer involved is the serosa, which contains a layer
of vascularized connective tissue, more distensible than the MP (Figure 4). Therefore, following
intravenous contrast administration, the alternation of the submucosa, which appears remarkably
thickened and enhancing, the MP, which appears as the least enhancing and least thickened layer
and the serosa, variably thickened and enhancing, but to a greater degree compared to the MP,
constitute the “malignant target sign” of the metastatic bowel (Figure 5). However, it is important
to note that the “malignant target sign” is not a diagnostic requirement. Indeed, in our experience,
the malignant target sign is not frequently found within the stomach.

Figure 4. A) Scheme of the layers of the normal GI tract. B) Scheme representing the centrifugal infiltration of
LP-like metastases within the bowel wall. The submucosa is usually the most affected layer as it corresponds
to the point of departure of the metastatic infiltration and it contains loose connective tissue. As the tumour
extends centrifugally, the next involved layer is the MP, which is composed of tightly packed muscle cells, so
tumour infiltration will not be as striking as within the submucosa. The next involved layer is the serosa, which

contains a layer of vascularized connective tissue, more distensible than the MP.
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Figure 5. Malignant target sign. A) Axial CE-CT. Metastasis to the caecum from invasive lobular carcinoma
(ILC). B) Axial CE-GRE-T1WI. Rectal metastasis from breast adenocarcinoma.

2.2.1.2. Homogeneous delayed enhancement

A very specific imaging feature of LP-like metastases is the homogeneous enhancement at a 2
minute-delayed phase on contrast-enhanced cross-sectional imaging, where layers cease to be
discernible (Figure 6). This appearance correlates with the abundant desmoplastic reaction associated
with LP, which is known for its progressive enhancement [46].

2.2.1.3. Concentric ring pattern

LP-like metastases within the GI tract will appear as a thickened segment with preservation of
zonal anatomy. Stratified layers will not only be preserved but, due to intervening tumoral tissue and
desmoplastic reaction, the distinction between them will appear exaggerated. Layers may be depicted
on magnetic resonance (MR) as a concentric ring pattern on T2 weighted- and diffusion-weighted
images as a characteristic imaging finding [47-51] (Figure 7) (Table 1).

Figure 7. Concentric ring pattern on T2 weighted imaging (T2WI) and diffusion weighted imaging (DWI).
Metastatic infiltration will appear as a thickened wall with preservation of zonal anatomy. Stratified layers are
preserved, and the distinction between them appears exaggerated. On T2WI and DWI, the characteristic finding
is a concentric ring pattern as in A) Axial T2WI and in B-C) DWI and corresponding apparent diffusion
coefficient (ADC). Rectal metastasis from breast adenocarcinoma (concentric ring pattern, arrow).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 1. Key imaging features of metastases to the GI tract with LP appearance

KEY IMAGING FEATURES

Malignant target sign
Delayed homogeneous enhancement

Concentric ring pattern

2.2.1.4. Length

The length of the affected GI segment varies from rather long in the sigmoid, rectum and anus
to segmental in the small bowel and colon [46]. Likewise, gastric involvement may be focal or
more frequently diffuse (Figure 8).

Figure 8. Appearance of different lengths of the segments involved. A) Axial T2WI. Metastasis to the small
bowel (SB) (arrow) from invasive lobular carcinoma (ILC). B) Axial CE-CT. Metastasis to the transverse colon
(arrow) from ILC. C) Coronal MPR CE-CT. Metastasis to the ascending (arrow) and descending colon
(arrowhead) from gastric adenocarcinoma. D) Axial CE-CT. Metastasis to the sigmoid colon (arrow) from
ILC.

Kim et al. observed in their series of patients with primary colorectal carcinoma with LP features
that when the rectum was involved, disease frequently reached the anal verge [24], probably
secondary to the longitudinal intramural spread mentioned earlier. We have also found this feature
quite frequently in LP-like metastases to the rectum (Figure 9).
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Figure 9. A-B) Axial CE-GRE-T1WI. Metastasis to the rectum (arrow in A) from breast adenocarcinoma with
extension to the anal verge (arrow in B), probably secondary to longitudinal intramural spread linked to

peristaltic-antiperistaltic movements.

2.2.2. Associated imaging features (Table 2)

Table 2. Associated imaging features of metastases to the GI tract with LT appearance

ASSOCIATED IMAGING FEATURES

Peritoneal carcinomatosis

Presacral fat tissue and rectovaginal septum infiltration
Extramural tumour component markedly hypointense on T2ZWI

Intestinal obstruction

2.2.2.1. Peritoneal carcinomatosis

Concomitant PC is frequently encountered, eg. in up to 50-80% of LP-like metastases to the
rectum at diagnosis [44]. A characteristic presentation has been described in ILC with rectal LP-like
metastases, which includes marked parietal thickening of the bladder and vagina, as well as bilateral
hydronephrosis, due to peritoneal involvement (Figure 10) [52].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 10. Concomitant peritoneal carcinomatosis (PC). A) Axial CE-CT B) Axial CE-GRE-T1WI. LP-like
metastases from ILC to the rectum (thick arrows) and sigmoid (thin arrows) and concomitant PC with deposits
on top of the bladder (* in A) and around the uterus (arrowhead in A), ascites (* in B) and enhancing parietal

peritoneum (arrowhead in B). .

2.2.2.2. Presacral fat tissue and rectovaginal septum infiltration, and T2 weighted imaging (T2WI)
hypointense extramural tumour component

For anorectal LP-like metastases from ILC, two additional imaging features have been reported:
the infiltration of the presacral fat tissue and rectovaginal septum (Figure 11) [53] and the presence
of an extramural component of the tumour, markedly hypointense on T2WI, probably related to the
intense desmoplastic reaction (Figure 12) [47]. However, these features may be extrapolated to other
primary tumours as we have found an extramural component markedly hypointense on T2-WI
associated with rectal LP-like metastases from bladder carcinoma.

Figure 11. Infiltration of the rectovaginal septum. A) Axial CE-GRE-T1WI. LP-like rectal metastases (arrow in
A) from breast adenocarcinoma with infiltration of the rectovaginal septum (arrowhead in A). B) Corresponding

colonoscopy reveals an extrinsic stenosis of the anus and rectum with rigid walls.
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Figure 12. Extramural tumour component markedly hypointense on T2ZWI. A) Axial T2W], B) Axial CE-GRE-
T1IWI, C) DWI, D) ADC, E) Colonoscopy. Patient with bladder adenocarcinoma treated with surgery and
chemotherapy. Note the irregular contour with T2WI markedly hypointense extramural tumour component
(arrowhead in A) due to the intense desmoplastic reaction. Observe the concentric ring pattern of the rectum,
more conspicuous on DWI (arrow in C-D) and the malignant target sign (arrow in B). E) Extrinsic rectal tumour
infiltration was identified during colonoscopy, with luminal occlusion, probably due to metastases from bladder
adenocarcinoma. Biopsy results were negative for malignancy. Patient underwent surgery for colostomy.
During surgery exploration, peritoneal metastases were found. Patient died shortly afterwards, and diagnosis
could not be confirmed.

2.2.2.3. Intestinal obstruction

ILC is the leading cause of bowel obstruction secondary to metastases to the intestinal wall [54]
and indeed all intestinal metastases with LP pattern may cause bowel obstruction (Figure 13).

Figure 13. Bowel obstruction. A) Axial CE-CT, B) MPR CE-CT. Patient with bladder adenocarcinoma with rectal
metastasis (arrow in A) presenting as a colonic obstruction (*in B). C) Axial CE-CT. Patient with metastases
from ILC to the SB (arrows) and the ascending colon (arrowhead) causing occlusion at multiple sites.

Moreover, colorectal obstruction secondary to LP-like metastases has been occasionally
described as the first manifestation of gastric adenocarcinoma [55,56] (Figure 14).
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Figure 14. Bowel obstruction. A) Axial CE-CT, B) Axial T2WI, C) Coronal T2WI, D) Axial CE-GRE-T1WI. Patient
with poorly differentiated gastric adenocarcinoma, with a LP appearance (focal form) (arrow in A). Patient
achieved complete remission and, two years after the diagnosis, presented with a colon obstruction with a LP-
like pattern at the transition point within the distal transverse colon (arrow in B-D). The LP pattern is best
depicted on axial images, with concentric thickening of layers and a malignant target sign after contrast injection
(arrow in D). The patient underwent surgery, where peritoneal deposits were also found, not depictable on
imaging. A metastasis to the transverse colon from gastric adenocarcinoma was confirmed at

immunohistochemistry (IHC) following biopsy.

2.3. Diagnostic challenges

LP-like metastases to the GI tract constitute a challenge throughout the diagnostic steps.
Therefore, to achieve the correct diagnosis it is mandatory to integrate patient information, including
previous clinical history, with imaging and pathologic findings.

3.1. Anamnesis

Several considerations need to be highlighted to avoid misleading conclusions when
interpreting GI abnormalities suspicious of malignancy on cross-sectional imaging modalities.

Taking in consideration that the time lapse between the diagnosis of the primary tumour and
the occurrence of GI metastases tends to be long (up to a 30-year interval in breast carcinoma) [57],
this critical part of information concerning the patient’s oncologic history may occasionally be lost or
missed. Therefore, a complete anamnesis represents a key point for a correct diagnosis.

Moreover, the low frequency with which GI metastases are encountered and the fact that they
may appear as the only site of disease recurrence, with no signs of active disease elsewhere, may lead
to a low index of suspicion [58].

In addition to GI metastases from a known primary tumour, in a low percentage of cases, 3-5%,
they may occur from an unknown primary malignancy [59]. In this setting, ICH is indeed
fundamental to identifying the primary tumour, but acknowledgement of a LP pattern on cross-
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sectional imaging may also be extremely helpful in narrowing the list of possible primary tumours
and thus guiding the diagnosis (Figure 15).

Figure 15. A) Axial T2WI, B) DWI, C) Axial CE-GRE-T1IWI. Female patient with bladder adenocarcinoma,
treated with surgery and chemotherapy. On a follow-up MR, a thickened rectum was noted: observe the
concentric ring pattern on T2WI (arrow in A) and the malignant ring sign after intravenous contrast
administration (arrow in C). Patient was thought to have rectal metastasis from known primary tumour, but

IHC concluded that the origin was occult breast adenocarcinoma.

3.2. Clinical presentation

LP-like metastases to the GI may be clinically silent initially. Although they may be responsible
for intestinal obstruction, as previously described, they are most associated with nonspecific GI
symptoms that may be attributed to ongoing treatment in an oncologic patient or to other non-
malignant GI disorders [60,61].

3.3. Imaging findings

LP-like GI metastases may be challenging to identify due to their infiltrating behavior, as they
appear as smooth bowel thickenings on CT [37] and may be mistaken for peristaltic movements.

The frequent possibility of concomitant PC constitutes an additional diagnostic problem. For
metastases involving a retroperitoneal bowel segment, the diagnosis is relatively easy. However, in
intraperitoneal locations, it may be challenging to differentiate them from peritoneal deposits. What
appears to be useful is the absence of peritoneal disease and ascites, which indicate that the lesion is
not secondary to peritoneal dissemination. However, it is extremely difficult to correctly rule out
peritoneal deposits on cross-sectional imaging.

The differentiation becomes more conspicuous thanks to the key imaging features previously
described. In the event of GI tract infiltration secondary to deposits within the serosa, there will be
no preservation of the zonal anatomy, so the malignant target sign and the concentric ring pattern
will not be found. Moreover, tumoral infiltration in PC is centripetal, the tumour burden will be
predominant within the superficial layers. The enhancing behavior will vary, depending principally
on the histological characteristics of the primary tumour.

3.4 Pathology

Based on the histological characteristics, it is not always possible to distinguish a GI metastasis
with a LP pattern from a peritoneal deposit invading the GI wall. In this setting, imaging may play a
paramount role in distinguishing serosal deposits (peritoneal carcinomatosis) from subserosal
metastases.

In daily practice, metastatic disease to the GI often remains pathologically unconfirmed (Figure
12). GI metastases often appear at the end-stage of the disease [62], when the patient's clinical
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condition is poor and the likelihood of agreeing to an endoscopic investigation is presumably
reduced. Moreover, endoscopy may be falsely negative, as metastatic disease to the GI tract is
primarily submucosal [63] and the mucosa is frequently spared. Superficial biopsies may be negative,
rendering it necessary to obtain deep and extensive biopsies when LP-like GI metastases are
suspected [64]. Additionally, it is generally difficult to obtain a whole pathological specimen. In fact,
in a high number of patients who undergo exploratory laparoscopy, immediate closure occurs due
to the widespread disease. Furthermore, even when feasible, metastasectomy does not improve
patient prognosis, and surgical intervention is usually limited to palliation in patients who present
with GI obstruction or perforation.

2.4. Differential diagnosis

2.4.1. Malignant causes.

The main differential diagnosis is represented by primary adenocarcinomas of the GI with a LP
appearance, which most commonly are undifferentiated or poorly differentiated. IHC is diriment, as
conventional histological examinations may fall short on the diagnosis. For instance, ILC may contain
a large number of signet ring cells, which, combined with the typical mucosal-preserved pattern of
spread, may cause an overlap between metastatic disease to the stomach and a gastric LP primary
tumour (Figure 16).

Figure 16. A) CE-CT coronal MPR, B) DWI, C) Axial T2WI. Patient with ILC undergoing chemotherapy and
malaise. Observe the diffusely thickened and shrunken stomach, with a LP pattern and loss of gastric folds.
Differential diagnosis included primary adenocarcinoma and metastasis from ILC. IHC following deep biopsy
concluded gastric metastasis from ILC.

Thus, IHC is essential for the diagnosis: metastatic ILC is usually positive for CK7, ER, PR and
GCDFEFP 15 and negative for vimentin, while CK 20 and CEA are almost always present in primary
gastrointestinal tumours and absent in breast carcinomas [65,66]. However, the value of CT and MR
in supporting the diagnosis of secondary LP should not be underestimated: although a second
primary tumour may occur, metastasis should be suspected first if LP pattern is detected (Figure 17-
18).
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Figure 17. A) Axial CE-CT, B-C) Axial CE-GRE-T1WI, D) Colonoscopy, E) 40X Cytokeratin 7 (CK7) IHC staining
tumour cells within the sigmoid lesion, F) 40X CK7 IHC staining tumour cells within the gastric primary tumour.
Patient with signet ring cell gastric adenocarcinoma who underwent surgery and subsequently developed PC.
Sigmoid lesion with a LP-pattern discovered on a follow-up CT (arrow in A). Notice the malignant target sign
(arrow in B), abrupt transition of thickness (curved arrow in C). Ascites (* in B) and deposits within the parietal
peritoneum (arrowhead in B). During colonoscopy (D), the mucosa appeared edematous and erythematous, and
a stenosis was found at 20cm from the anal verge with no identified lesion. Deep biopsies were performed. IHC
confirmed metastasis from gastric adenocarcinoma. Observe atypical cells infiltrating the lamina propria of the
rectum (in this case the mucosa was infiltrated), stained by CK7, both within the sigmoid lesion (black arrows
in E) and the gastric primary tumour (black arrows in F). CK7 is a keratin, a membranous / cytoplasmic marker
with expression in many normal epithelia and epithelial tumours, generally present in upper GI tumours but

not colorectal carcinomas. Thus, IHC confirmed the gastric tumour as the origin of the sigmoid metastasis.

Figure 18. A) Axial T2WI, B) Axial CE-GRE-T1WI, C) 100X Hematoxylin and eosin (H&E) IHC, D) 100X PAS
special stain, E) 40X CK7 THC, F) 40X Gata3 IHC. Patient with bladder adenocarcinoma (plasmocytoid variant
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with independent cells), treated with surgery and chemotherapy, with suspicion of rectal metastasis on a follow
up MR: concentric ring pattern on T2WI (arrow in A) and the malignant target sign (arrow in B). IHC staining
followed fine needle biopsy. H&E staining (C) shows tumour infiltration of the rectal MP. Normal muscle cells
(*) surrounded by desmoplastic tissue (arrow) containing atypical cells (fine arrow) and scarce signet ring cells
(arrowhead). PAS special stain (D) is generally positive in adenocarcinoma of various sites (mucin is PAS+).
Notice signet ring cells (arrowheads) and the plasmacytoid aspect of tumour cells (fine arrow ) as plasmacytoid
urothelial carcinoma is a variant of infiltrating urothelial carcinoma characterized by tumour cells that have
striking morphologic and immunohistochemical resemblance with plasma cells.CK7 IHC (E) staining tumour
cells (arrows). CK7 is a membranous / cytoplasmic marker generally expressed in urothelial carcinoma and
negative in colorectal carcinoma. Gata3 IHC (F) marking tumour cells (arrows). Gata3 is a nuclear marker with
expression in many epithelial neoplasms, including most urothelial carcinomas, primary and metastatic. It is not
present in rectal carcinoma. The histological and IHC profile confirmed that the rectal lesion was a metastasis of

the primary tumour of the bladder.

Other primary tumours that may appear as a LP are both Hodgkin and non-Hodgkin gastric
lymphomas [67,68]. Differentiating imaging features of gastric lymphomas are the less pronounced
contrast enhancement and a certain degree of preserved gastric distension due to the lack of
desmoplastic response [69].

Kaposi's sarcoma has also been reported as rare conditions with LP presentation [70,71].

2.4.2. Benign causes.

Several benign conditions may also mimic gastric LP-like metastases, namely infectious such as
CMYV [72], syphilis [73], tuberculosis [74] and inflammatory diseases including sarcoidosis, radiation
induced changes and acute Crohn's disease [74,75]. (Table 3)

Table 3. Differential Diagnosis for LP appearance: malignant and benign conditions

MALIGNANT BENIGN
i . Infectious (CMV, syphilis, tuber-
Primary adenocarcinoma :
- culosis)
Inflammatory diseases (sar-
Hodgkin and non-Hodgkin gas- coidosis, radiation induced
tric lymphoma - changes, acute Crohn's disease)
Kaposi's sarcoma Chronic inflammatory bowel
disease

These conditions also appear with a preserved layered pattern of the wall [76,77].

However, the identification of the benign target sign, with a hypoenhancing edematous
submucosa, will ease the diagnosis. Inflammatory changes within surrounding fat and long length
of a solitary involved segment, traditionally associated with benign causes [20] will be helpful
imaging features, whereas short and multiple segments would favour GI metastases. The length
criterion, however, should be taken in with caution as it may vary, and it should be noted that both
short and long segments may be affected [78].

Chronic inflammatory bowel disease, with fibrous components and homogeneous wall
enhancement on a delayed phase may not be that easy to distinguish, especially considering that
malignant transformation in the setting of an inflammatory bowel disease may occur [79].

Despite the challenge, it is crucial to achieve the correct diagnosis as patient management and
prognosis differ. While surgical resection is the first option for non-metastatic primary gastric, small
bowel and colorectal carcinomas, it should also be considered in certain cases of solitary resectable
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GI metastases, especially within the stomach [80] or the rectum [42]. These cases require careful
evaluation by a multidisciplinary tumour board since the decision depends on the clinical condition
of the patient and the underlying primary tumour [42].

In a palliative setting, international guidelines recommend endocrine systemic treatment for
metastases from breast cancer [81,82], while radiotherapy may be used in selected cases of rectal
metastases.

3. Conclusions

While metastases to the GI tract presenting with a LP pattern are uncommon, their diagnosis
holds great importance and acknowledgment of the characteristic appearance on cross-sectional
imaging is mandatory for their correct diagnosis.

Although IHC is essential to achieve the correct diagnosis, the value of CT and MR in supporting
the diagnosis of secondary LP should not be underestimated. It is the paramount role of the
radiologist to suggest the diagnosis and to recommend performing deep and repeated biopsies since
the mucosa is frequently spared.

Moreover, in the event of an unknown primary tumour, recognition of the LP pattern may be
extremely helpful in suggesting possible primary tumours.
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