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Abstract

Cronkhite-Canada Syndrome (CCS) is a rare non-hereditary
protein-losing enteropathy, and characterized by ectodermal and
gastrointestinal abnormalities. The etiology remains unclear, however,
some studies suggest the likelihood of immune dysregulation. The
diagnosis of CCS is challenging because the clinical symptoms are
non-specific and the endoscopic and pathologic findings can overlap
with other processes. This can potentially lead to delay in diagnosis,
resulting in delayed patient management. We reported a 74-year-old
male presented with initial symptoms of abdominal pain and nausea,
and later with diarrhea, weight loss, hypothyroidism and multiple
strokes. Gastric Antral Vascular Ectasia (GAVE) was suspected on the
initial endoscopy. The diagnosis of CCS was rendered on the third
biopsy. After steroid treatment, the patient’s clinical symptoms were
relieved. In this paper, we discussed the clinical, endoscopic and

pathologic pitfalls of CCS.

Introduction

CCS was first described in 1955 by Leonhard Wolsey Cronkh-
ite and Wilma Jeanne Canada in two women with diarrhea,
gastrointestinal polyposis, pigmentation of the skin, alopecia
and atrophy of the fingernails and toenails [1]. Since then more
than 500 cases have been reported worldwide, most cases were
from Asian countries, mainly Japan [2]. The syndrome primarily
affects adults with a slight male predominance and peak inci-
dence between 50 and 60 years old [3]. The characteristic fea-
tures include triad ectodermal abnormalities (dystrophic finger
and toe nails, hyperpigmentation and alopecia) along with gas-
trointestinal abnormalities (diarrhea, malabsorption and polyp-
osis). These polyps can develop in any sites of gastrointestinal
tract, but more commonly seen in the stomach and the colon.
The most common initial symptom of the reported cases is diar-
rhea; however, one paper from Japan stated that the most com-
mon initial symptom was taste disorder/hypogeusia [4]. The

classic endoscopic and pathologic finding for CCS is edema with
polyposis, but cases have been documented without polyposis
[3,5]. The variable clinical, endoscopic and pathologic findings
make the diagnosis of CCS challenging. Moreover, the etiology
of CCS is obscure. One proposed theory is that immune dysreg-
ulation is the underlying cause of the syndrome [6,7]. Once di-
agnosed treatment typically involves corticosteroids along with
support therapy. Early diagnosis is critical because mortality in
CCS is reported to be greater than 50% [8].

Case report

A 74-year-old Caucasian man presented to our Gl clinic for
abdominal pain, nausea, bloating and 45 Ibs weight loss in 6
months. Four months prior he had presented to a surgeon’s
office at an outside facility and underwent an esophagogas-
troduodenoscopy/EGD, which revealed a thickened, nodular,




[

Citation: Wang D, McPhaul C, Rampisela D. Cronkhite-Canada syndrome with hypothyroidism: Clinical, endoscopic and
\\pathologic pitfalls. J Clin Images Med Case Rep. 2021; 2(3): 1152.

erythematous antrum that was biopsied. There was a concern
for malignancy so he underwent a CT scan and PET scan of the
abdomen and pelvis. Both of these studies revealed a thickened
distal stomach but no lymphadenopathy, or increased uptake
to suggest malignancy. His biopsy results was reported to show
hyperplasia and no evidence of malignancy. A repeat EGD also
showed thickened nodular erythematous antrum. He was given
the diagnosis of Gastric Antral Vascular Ectasia (GAVE). The pa-
tient continued to lose weight with decreased oral intake, con-
stant nausea and persistent non-bloody diarrhea. In the middle
of the workup of all the above symptoms, he was diagnosed
with hypothyroidism and had been started on levothyroxine. In
our institution repeat EGD and colonoscopy (Figure 1) were per-
formed, showing diffuse mucosal abnormalities, involving the
stomach (thickened edematous folds with nodularity), small
bowel (thickened edematous folds with scalloping), and colon
(thickened edematous folds with polypoid lesions) with rectal
sparing. The esophagus was unremarkable. CT abdomen (Figure
2) showed circumferential wall thickening of the ascending co-
lon, cecum, and terminal ileum. Multiple laboratory tests were
done. Tests for infections and celiac disease were negative.
The abnormal findings were as follows: Positive anti-nuclear
antibody/ANA (speckled 1:320), high C-reactive protein (28.7
mg/L), slightly high TSH (4.62 mclU/mL), slightly lower total T3
(0.38 ng/mL) and free T3 (2.1 pg/mL), and slightly lower hemo-
globin (11.9 gm/dL), RBC (3.95 x10 e12/L), hematocrit (36.6 %),
calcium (7.6 mg/dL), protein total (5.1 gm/dL) and albumin (2.1
gm/dL). The differential showed slight increase of monocytes
(13%). During the work up in our institution, the patient devel-
oped significant weakness and required a walker. He also had
a presyncopal episode and multiple strokes. Brain MRI showed
multiple punctate areas of restricted diffusion within the cer-
ebellar vermis and left cerebellar hemisphere consistent with
recent, likely embolic, infarctions. Later the biopsies from the
stomach, small bowel and colon showed findings consistent
with CCS (see histopathologic findings below for more detail
findings). More careful physical exam demonstrated onycho-
dystrophy of finger and toe nails, and cutaneous hyperpigmen-
tation of palms and macular lesion of the chest consistent with
CCS. The patient was started on prednisone, ranitidine, paren-
teral nutritional therapy and went to a rehabilitation facility.
His abdominal symptoms resolved and his strength improved.
The last follow up two months later showed resolution of symp-
toms. A follow up endoscopy was scheduled, but a few days
after his last follow up he passed away for unclear reason.

Histopathologic findings (Figure 3)

Duodenal biopsy showed focal active duodenitis with
marked lamina propria edema and subtotal villous blunting.
Stomach biopsy showed inflammatory type polyp with marked
lamina propria edema and no evidence of Helicobacter pylori
organisms. Terminal ileum biopsy showed focal active enteritis
with marked lamina propria edema. Jejunum and ileum biop-
sies showed focal active enteritis with marked lamina propria
edema and subtotal villous blunting. Colon biopsy showed low-
grade tubular adenoma with marked lamina propria edema,
and separate fragments of colonic mucosa with focal active coli-
tis and marked lamina propria edema. IgG4 immunostains were
done on all specimens and showed increased number of IgG4
positive plasma cells (up to 20 per high power field).

Figure 1: (A). EGD, stomach with thickened edematous folds and
nodularity. (B). Colonoscopy, colon with thickened edematous
\\ folds and polypoid lesions. j
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Figure 2: CT abdomen. Circumferential wall thickening of the as-
\\cending colon, cecum, and terminal ileum. j

Figure 3: (A). Duodenal mucosa with edema and villous blunting
(H&E, 40X). (B). Stomach, inflammatory type polyp with edema
(H&E, 20X). (C). Terminal ileum with edema and focal active enteri-
tis (H&E, 40X, and insert, 400X). (D). Jejunum with edema, villous
blunting and focal active enteritis (H&E, 40X, and insert, 400X). (E).
Colon with edema and low-grade tubular adenoma (H&E, 20X). (F).
Colon with increased number of IgG4-positive plasma cells (1gG4
immunostain, 400X).
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Discussion

There was a delay in CCS diagnosis for our patient, this was
likely due to the non-specific initial symptoms, the unawareness
of CCS entity because of its rarity, and the unfamiliarly with the
physical examination, endoscopic and histologic findings of CCS.
There was also associated hypothyroidism in this patient which
adding the confusion. However, due to unresponsiveness after
treatment, repeat endoscopy and biopsies led to the diagnosis
of CCS. The patient also had multiple strokes, which were likely
thromboembolic complication of the CCS as he did not have any
noted thromboembolic predisposition prior to his initial symp-
toms of CCS. In this patient the clinical symptoms did resolve
after treatment, however, the patient later passed away. The
cause of death was not clear but is may related to stroke due to
incompliance with anticoagulant treatment.

The majority of the reported CCS patients have an initial
presentation with diarrhea, weight loss, abdominal pain, and
nausea-vomiting. Other presentations included dysgeusia/hy-
pogeusia, tinnitus, hematochezia/melena, constipation, pares-
thesia, xerostomia, alopecia, nail changes, upper limb weakness
and pain [2-4,7,9,10]. The ectodermal changes (dystrophic nail,
hyperpigmentation and alopecia) usually follow the other clini-
cal symptoms by a few weeks or months, however, there are
cases reported with nail changes and/or hair loss preceding
other symptoms [2,10]. Varieties of clinical diagnoses are often
considered in these patients including hypothyroidism, Crohn’s
disease, celiac disease, infection and occult malignancy [5,11-
15]. CCS patients have also been reported to have numerous
concurrent diagnoses; including vitiligo, systemic lupus erythe-
matosus, scleroderma, rheumatoid arthritis, membranous ne-
phropathy, hypothyroidism, myxedema, myopathy and gastric
outlet obstruction syndrome [4,8,9,11-14,16-18]. The patho-
genesis for these concurrent diagnoses is unclear.

The most common endoscopic finding of CCS is diffuse mu-
cosal edema with polyposis. Other reported endoscopic find-
ings include celiac disease-like appearance with blunting of
the duodenal villi, colitis-like appearance with colonic muco-
sal erythema, loss of vascularity and ulceration, Gastric Antral
Vascular Ectasia (GAVE) syndrome-like appearance with mosaic
pattern of the stomach and giant hypertrophic gastritis/Men-
etrier’s disease-like appearance with diffusely enlarged gastric
mucosa folds [5,18-20]. Polyps in CCS can be seen in any part
of the intestine, however, they are much less likely to be seen
in the esophagus. Only two studies reported the presence of
polyps in the esophagus [18,21]. The stomach and colon were
reported to have more severe involvement by polyps compared
to the small intestine and rectum, and for the small intestine
duodenum had more polyps compared to the jejunum and il-
eum [20].

The radiographic findings of CCS show polypoid filling de-
fects or diffuse coarsening of the mucosal pattern [20-23].
Kilcheski et al suggested that the radiographic appearance of
the stomach with enlarged rugal folds, polyps, whiskering (ap-
pearance of multiple tiny projections due to barium trapped be-
tween nodular excrescences of rugae) and hypersecretion were
characteristic radiologic appearance of the stomach in CCS [22].

Just like the endoscopic finding, the most common histo-
pathologic finding of CCS is diffuse edema with polyposis. Other
pathologic findings include enlarged gastric and small intesti-
nal folds, villous atrophy, enteritis, colitis, collagen deposition,
non-caseating granulomas and lymphangiectasia and adeno-

carcinoma [20]. The initial histopathologic diagnoses include
eosinophilic gastroenteritis, Menetrier’s disease, Helicobacter
gastritis, duodenitis, celiac disease, enteritis, colitis, colitis cys-
tica, inflammatory fibroid polyp and descriptive diagnosis [5].
The pathological hallmark of CCS has been the universal mu-
cosal edema and expansion of the lamina propria, and there is
also atrophic mucosa in at least a portion of the gastrointestinal
tract. Multiple biopsies from different sites of the gastrointes-
tinal tract are critical for diagnosing CCS. The finding of diffuse
mucosal edema in different sites of gastrointestinal tract is very
important because there have been a few reported cases with
absence of polyposis [3,5,21,24]. The polyps in CCS includes
hyperplastic polyp, tubular adenomas, juvenile/hamartoma-
tous polyp and inflammatory polyp. It is worth noting that the
polyp and non-polypoid areas both typically show edema. Elec-
tron microscopic examination in one reported study showed
obscured gastric pit, distorted colonic crypts, irregular size of
surface epithelial cells of the gastric and colonic mucosa, and
conspicuous mucoid/mucous granules [25].

The risk of neoplasia is controversial, although the current
weight of evidence points to an increased risk of adenomas and
carcinomas [1]. The majority of malignancies were reported in
the stomach, distal colon and rectum. The incidence of gastric
and colorectal cancer in patients with CCS is approximately 10-
20% [16,18]. The polyposis slowly regresses, indicating that long
term monitoring likely needed to assess treatment outcomes,
even, in most cases, after remission of clinical symptoms. Given
the slow regression of the polyposis and the likelihood of in-
creased risk of neoplasia, a continued/annual endoscopic sur-
veillance even after clinical remission is suggested [18].

The etiology of CCS is unclear, however, an autoimmune
cause is suspected. Elevated autoimmune markers including
antinuclear antibodies, 1gG plasma cell infiltrate of the gastroin-
testinal biopsies, association with other autoimmune diseases
like vitiligo, systemic lupus erythematosus, scleroderma, hypo-
thyroidism and membranous glomerulonephritis, and clinical
improvement with immunosuppressive therapy support an au-
toimmune etiology [7,24,26,27].

The complication of CCS are related to the size, location and
morphology of the polyps and the results of massive fluid, pro-
tein and electrolyte losses. The complications include gastro-
intestinal bleeding, protein-losing enteropathy, malnutrition,
vitamin deficiencies, anemia, intussusception, rectal prolapse,
thromboembolic episodes, congestive heart failure and coagu-
lation abnormalities [16,18,20]. Thromboembolic episodes are
likely attributed to dehydration, congestive heart failure or co-
agulation abnormalities [20].

Death related to CCS is usually secondary to bronchopneu-
monia, cachexia, anemia, septicemia or congestive heart failure
[15,29].

The mainstays of medical treatment for CCS are steroid ther-
apy and nutritional support [18,20]. Other treatments include
cyclosporine A, octreotide, anti-TNFalpha agent, azathioprine,
cyclosporine, antibiotic, histamine-receptor antagonists and
surgical treatment [7,18,28,29]. If Helicobacter pylori infection
is present, the Helicobacter pylori should be eradicated. There
werereported CCScases with Helicobacter pyloriinfection, which
showed remission after Helicobacter pylori eradication using
antibiotics [8,30]. Therefore, it is possible that Helicobacter py-
lori infection is involved in the development or exacerbation of
CCS polyps, but the underlying mechanisms remains uncertain.
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Conclusion

CCS is a rare disease and is usually presented with non-spe-
cific initial symptoms. A thorough history and physical exam are
essential for reaching the diagnosis. The presence of diffuse
edema particularly with polyposis on the endoscopy should
strongly alert the clinicians for CCS, and the same thing for the
pathologists when the diffuse edema with polyposis seen on
the biopsies. The diagnosis of CCS is based on history, physical
exam, endoscopy findings and histology. Early diagnosis of CCS
is important to provide appropriate treatments and follow up.

Acknowledgement: We thank Dr. Thomas P. Please from
Cleveland Clinic in Cleveland, Ohio for his expert consultation
for this case.
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