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Abstract
Due to the anatomical peculiarity of the appendix, diagnosis 
of tumors arising from this area can be challenging by cli
nicoradiologic means. We report a case of a rare primary 
appendiceal signet ring carcinoma with an uncommon 
presentation. An 86-year-old woman was admitted to 

our hospital with subacute epigastric pain. Computed 
tomography demonstrated bowel wall thickening with 
fat stranding in the ileocecal region. The leading diag
nostic consideration was inflammatory bowel disease. 
Upon colonoscopy, a swollen, distorted ileocecal valve 
was identified. The remaining colon was otherwise unre­
markable. Extensive biopsy sampling of the ileocecal 
region and colon was performed. A lymphangitic signet 
ring carcinoma within the ileocecal region was diagnosed 
on biopsy; there was no dysplasia or carcinoma of the 
remaining biopsies. By cytomorphology and immunoprofile, 
a lymphangitic signet ring carcinoma of appendiceal origin 
was the primary consideration, further confirmed upon 
subsequent laparotomy. This case represents an unusual 
pattern of appendiceal tumor spread with localized, 
lymphangitic involvement, creating a milieu which closely 
simulates Crohn’s disease on imaging modalities.
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Core tip: Appendiceal signet ring carcinoma (ASRC) is rare 
and can be confused with other pathologic processes. 
This aggressive tumor progresses rapidly with frequent 
extra-appendiceal spread at the time of diagnosis. It’s 
clinical and radiologic manifestations are non-discrete and 
can present as ascities, an ovarian mass or appendicitis. 
The basis of the paper is to address the peculiar and 
evasive nature of this tumor. Herein we report a case of 
ASRC, presenting as confined lymphangitic spread within 
the illeocecal region, clinically mimicking Crohn’s disease.
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INTRODUCTION
According to the National Cancer Institute’s surveillance 
epidemiology and end-results data from 1973 to 2001, 
signet ring carcinoma has been the least prevalent of 
the appendiceal tumors at 4%[1,2]. It does however, 
portend a poor prognosis, with an overall five year 
survival of 18%[1,2]. Pre-operative diagnosis of this 
tumor is invariably difficult because it usually lacks 
specific clinicoradiologic signs and can be confused with 
an inflammatory process. At time of diagnosis, there is 
a high probability of extensive tumor spread beyond the 
appendiceal wall[3,4].

In this report, we present a case of appendiceal 
signet ring carcinoma (ASRC) in an 86 year old woman. 
On computed tomography (CT) there was bowel wall 
thickening and fat stranding involving the ileocecal 
region and on colonoscopy a swollen ileocecal valve, 
mimicking features of inflammatory bowel disease 
(IBD). Upon extensive histologic evaluation of colon 
biopsies, an ileocecal region-confined lymphangitic tumor 
consistent with ASCR was identified.

CASE REPORT
An 86 year-old female was admitted to our hospital 
with subacute epigastric pain; she had altered bowel 
habits for several months. Her medical history included 
atrial fibrillation, diabetes and hypertension. Physical 
examination was unrevealing. Routine laboratory results 
were within normal limits. CT imaging showed long 
segment bowel wall thickening with fat stranding at the 
ileocecal region (Figure 1). Upon further work up, on 
colonoscopy, a swollen, distorted ileocecal valve was 
identified that could not be further intubated (Figure 
2). Multiple biopsies of the ileocecal region as well as 
extensive sampling of the remainder of the colon were 
performed.

Histologically, the biopsy series contained a lymphangitic 
signet ring cell neoplasm confined to the ileocecal valve 
region (Figure 3, HE section). There was no stromal 
involvement by tumor. The remaining colonic biopsies 
were free of carcinoma or dysplasia. There was no 
evidence of IBD. The tumor was positive for CDX-2 
(Figure 3, inset) and CK20. It was focally positive for 
CK7 and was negative for estrogen and progesterone 
receptors. In view of morphology, immunoprofile and 
confined lymphangitic nature, the primary consideration 
included signet ring carcinoma from appendiceal origin. 
The patient was subsequently scheduled for surgical 
exploration and possible resection. Upon laparotomy, 
a large, fixed mass was identified in the right retro
peritoneum involving an enlarged, highly distorted 
appendix with encasement of the ileocecal region. The 
tumor was deemed non-resectable, and an ileocolic 

bypass was performed.
After discussions with the oncology team, and given 

the patient’s age, comorbidities and Eastern Cooperative 
Oncology Group (ECOG) performance status grade 
2, palliative chemotherapy was initiated. The regimen 
consisted of folinic acid, fluorouracil, and oxaliplatin 
(FOLFOX), which was given concomitantly with warfarin 
because of her history of atrial fibrillation. A soft tissue 
hematoma ensued leading to discontinuation of warfarin 
therapy and resolution of the hematoma. The patient 
then suffered an embolic stroke five months following her 
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Figure 1  Computed tomography. A: Thickening of the bowel wall with 
adjacent fat stranding in the region of the cecum and adjacent small bowel, 
axial plane; B: Thickening of the bowel wall with adjacent fat stranding in the 
region of the cecum and adjacent small bowel, coronal plane.

Figure 2  Colonoscopy demonstrating a swollen, distorted ileocecal valve.
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diagnosis of signet ring carcinoma. After a four month 
chemotherapy hiatus, FOLFOX was re-initiated at a 25% 
dose. The patient has now undergone two additional 
rounds of chemotherapy (5 rounds total), and her ECOG 
performance status has remained at grade 2, 12 months 
after the diagnosis.

DISCUSSION
The various components of the ileocecal area (cecum, 
appendix, ileocecal valve, terminal ileum) are in 
close proximity to one another; therefore, pathology 
may involve more than one anatomic area, creating 
a diagnostic dilemma[5]. The intimate associations 
and anatomical peculiarity of the organ contribute to 
non-specific and even misleading presentations of 
an appendiceal neoplasm.

Non-neuroendocrine appendiceal malignancies are 
rare, representing less than 0.5% of all gastrointestinal 
malignancies[6]. Most mucinous carcinomas of the 
appendix tend to be identified incidentally, and many are 
advanced at the time of diagnosis[7]. The narrow diameter 
of appendix prompts luminal occlusion by the tumor, 
possible perforation with superimposed appendicitis 

and increased risk of extension and metastasis by the 
neoplastic cells[7,8].

On presentation, imaging of a primary appendiceal 
malignancy may resemble a more common regional 
disease, including IBD, ischemia or appendicitis[3,4]. 
Numerous disease processes can also alter the ileocecal 
imaging and create bowel wall thickening. On imaging, 
evaluation of various parameters including degree and 
extent of thickening, pattern of enhancement, presence 
or absence of fat stranding and associated features 
including nodal status, can aid in this distinction[5].

On CT imaging, neoplastic processes are more likely 
associated with wall thickening greater than 3 cm,

 

short segment involvement, and/or an abrupt transition 
point. In contrary, more commonly identified with IBD 
are wall thickening less than 2 cm, a longer segment 
involvement, and/or a smooth transition to normal 

bowel[9].
Heterogeneous (mixed) attenuation is usually asso

ciated with ischemia and necrosis and seen in poorly 
differentiated gastrointestinal tumors. Heterogeneous-
stratified attenuation in IBD is commonly represented 
by the double halo sign (an inner low-attenuation ring 
surrounded by an outer higher attenuation ring)[5]. Fat 
stranding is more commonly associated with inflammatory 
conditions while asymmetrical/eccentric wall thickening is 
associated with malignant processes[9]. Of note, IBD and 
signet ring carcinoma may not be mutually exclusive. In 
one study, circumferential thickening of the colorectal wall 
and the presence of free-fluid effusion were correlated with 
signet ring carcinoma arising in association with IBD[10].

There is a paucity of literature describing the CT 
findings in primary ASRC. In one case report, CT findings 
of ASRC included diffuse omental thickening and mild 
thickening of the appendix, with no obvious mass[6]. 
Mucinous adenocarcinomas and ASRC are significantly 
more likely to have tumor extension beyond the colon or 
metastases at the time of diagnosis, as compared to other 
primary appendiceal malignancies. Extension to adjacent 
organs/metastasis can be identified in greater than 70% 
of patients with ASCR at presentation[2,8,9].

Systemic chemotherapy is a viable treatment option 
for patients with ASRC. Although optimal medical therapy 
for ASRC remains unclear, many patients receive a 5-FU-
based combination chemotherapy. In a small subset of 
patients where possible, complete cytoreductive surgery 
is beneficial. Achieving a complete cytoreduction score of 
0 is associated with improved refractory-free and overall 
survival[11].

In summary, lymphatic-space metastases, from 
radiographically-obscure carcinoma of appendiceal origin, 
can closely mimic inflammatory conditions. Familiarity 
with the vague presentation of the disease, in parallel 
with the conglomerate of radiologic features, colonoscopy 
findings and ultimately tissue sampling, can lead to the 
correct diagnosis. When achievable, in patients with 
ASRC complete cytoreductive surgery is associated with 
increased survival.
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COMMENTS
Case characteristics
An 86-year-old woman with subacute epigastric pain and altered bowel habits 
for several months.
Clinical diagnosis
Physical exam and laboratory tests were unrevealing; however, computed 
tomography demonstrated bowel wall thickening and fat stranding of the 
ileocecal area, and colonoscopy revealed a distorted, swollen ileocecal valve.
Differential diagnosis
Based on computed tomography, colonoscopy and the demographics of the 
patient, inflammatory bowel disease, inflammatory/infectious growth and 
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Figure 3  Reactive colonic mucosa with lymphangitic signet ring cell 
neoplasm (hematoxylin and eosin, original magnification × 20; inset CDX2 
immunohistochemical stain, original magnification × 20).

 COMMENTS

Murdock T et al . Lymphangitic carcinoma mimicking Crohn's disease



carcinoma were amongst the differential diagnoses.
Laboratory diagnosis
Laboratory tests were within normal limits at initial presentation.
Imaging diagnosis
Computed tomography demonstrated bowel wall thickening and fat stranding in 
region the ileocecal valve, and colonoscopy demonstrated a swollen, distorted 
ileocecal valve.
Pathological diagnosis
On histologic examination, the ileocecal valve biopsy showed a lymphangitic 
signet ring cell neoplasm confined within the valve region, which was positive 
for CDX-2 and CK20. Otherwise, there was no dysplasia or carcinoma arising 
from the overlying epithelium or evidence of inflammatory bowel disease.
Treatment
A large, unresectable appendiceal-based tumor mass was present at the time 
of surgery. The patient underwent palliative ileocolic bypass and five rounds of 
chemotherapy to date, with folinic acid, 5-fluorouracil and oxaliplatin.
Related reports
There is a paucity of literature related to primary appendiceal signet ring 
carcinomas and their clinicoradiologic presentation. There have been rare 
case reports from appendiceal signet ring carcinoma mimicking inflammatory 
conditions/appendicitis.
Experiences and lessons
Signet ring carcinomas can present with non-specific radiologic patterns 
resembling inflammatory processes. Although ruptured appendicitis and 
inflammatory bowel disease are amongst the plausible differential, particularly 
in older patients, carcinoma should be suspected. This will lead to further 
investigation and correct diagnosis, as in the presented.
Peer-review
This article familiarizes the audience with a primary appendiceal carcinoma with 
an unexpected presentation. Histology was the gold standard in diagnosing 
malignancy. The diagnostic challenge in the clinical setting often stems 
from radiographic findings on presentation with features overlapping with 
inflammatory conditions such as inflammatory bowel disease, ischemia or 
appendicitis.
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