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Esophageal Carcinoma Cuniculatum Diagnosed on Mucosal 
Biopsies Using a Semiquantitative Histologic Schema: 

Report of Two Esophagectomy-Confirmed Cases

Xiuli Liua, e, Dennis Yangb, Xuefeng Zhangc, Olusola Oduntand

Abstract

Esophageal carcinoma cuniculatum is a rare variant of squamous cell 
carcinoma characterized by a unique and common histologic pattern 
including hyperkeratosis, acanthosis, dyskeratosis, deep keratiniza-
tion, intraepithelial neutrophils, neutrophilic microabscess, focal 
cytologic atypia, koilocyte-like cells, and keratin-filled cyst/burrows 
observed in the resection specimens. Preoperative diagnosis can be 
extremely difficult. A semiquantitative histologic scoring system has 
been previously proposed for mucosal biopsies, which has been as-
sociated with improved diagnostic yield. However, this histologic 
schema for the diagnosis of carcinoma cuniculatum has not been 
applied prospectively. Herein, we describe two cases of esophageal 
carcinoma cuniculatum in patients presenting with progressive dys-
phagia and esophageal mass. Presurgical endoscopic mucosal biop-
sies showed features consistent with carcinoma cuniculatum, and a 
preoperative diagnosis was achieved by applying the aforementioned 
semiquantitative histologic schema. Both patients underwent neoad-
juvant chemoradiation followed by esophagectomy. Both esophagec-
tomy specimens showed residual adventitia-invading carcinoma 
cuniculatum, negative lymph nodes, marked tumor regression, and 
an exuberant histiocytic and giant response. To our best knowledge, 
these represent the first two cases of esophageal carcinoma cunicula-
tum diagnosed by applying this semiquantitative histologic schema to 
mucosal biopsies. Large studies are needed to further confirm these 
preliminary findings and validate this histologic scoring system.
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Introduction

Carcinoma cuniculatum is a rare variant of squamous cell 
carcinoma first described in the plantar skin by Aird et al in 
1954 [1]. Carcinoma cuniculatum has a distinctive morphol-
ogy characterized by burrowing channels lined by extremely 
well-differentiated squamous epithelium [2]. We previously 
reported nine cases of esophageal carcinoma cuniculatum di-
agnosed on esophagectomy specimens in seven men and two 
women during a 20-year period [3]. A common histologic 
pattern including hyperkeratosis, acanthosis, dyskeratosis, 
deep keratinization, intraepithelial neutrophils, intraepithe-
lial neutrophilic microabscess, focal cytologic atypia, koilo-
cyte-like cells, and keratin-filled cyst/burrows, was recog-
nized in this unique variant of well-differentiated squamous 
cell carcinoma [3]. Similar morphology was also observed by 
other groups in surgically resected esophageal carcinoma cu-
niculatum [4, 5]. In addition, in resection specimen, exuber-
ant inflammation has been noted and reported. For example, 
one recent case report described non-necrotizing granuloma-
tous inflammation in the tumoral and peritumoral region, as 
well as the draining regional lymph nodes in one patient with 
chemoradiation-naive esophageal carcinoma cuniculatum 
[6].

Preoperative diagnosis of esophageal carcinoma cunicu-
latum is extremely difficult and in most cases, the preopera-
tive biopsies are often interpreted as active esophagitis, Can-
dida esophagitis, papilloma, or inconclusive. Most carcinoma 
cuniculatum of the esophagus reported in the literature were 
only diagnosed on esophagectomy [3-6], endoscopic mucosal 
resection (EMR) [7], or endoscopic submucosal dissection 
(ESD) specimens [8]. Chen et al retrospectively examined 
35 preoperative esophageal mass biopsies obtained from 25 
endoscopic procedures in 11 patients with a resection-proven 
diagnosis of carcinoma cuniculatum [7]. The authors used a 
semiquantitative histologic approach and evaluated the pres-
ence of hyperkeratosis, acanthosis, dyskeratosis, deep keratini-
zation, intraepithelial neutrophils, neutrophilic microabscess, 
focal cytologic atypia, koilocyte-like cells, and keratin-filled 
cyst/burrows with each feature accounting as one point. A tal-
lied score of all present features was generated for each biopsy. 
Using a cutoff value of 7 for carcinoma cuniculatum in patients 
with an esophageal mass greatly improved the diagnostic ac-
curacy with 100% specificity and 91% sensitivity at the patient 
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level [7]. However this semiquantitative histologic schema for 
the diagnosis of carcinoma cuniculatum has not been validated 
or evaluated prospectively.

Herein, in this case report, we describe two cases of car-
cinoma cuniculatum of the esophagus which were diagnosed 
based on the synthesis of clinical information, endoscopic 
finding, imaging study, and by applying the semiquantitative 
histologic schema proposed in our previous study [7].

Case Reports

Case 1

One 67-year-old man with a past medical history significant 
for diabetes mellitus, gastroesophageal reflux disease, and hy-
pertension presented to our hospital for progressive dyspha-
gia to solids and liquids for 4 - 5 month, and 40-lb weight 
loss. He denied any tobacco or alcohol use. His body mass 
index (BMI) was 23.2 kg/m2. Esophagogastroduodenoscopy 
(EGD) revealed a large villous, nodular, partially obstructive 
and ulcerated mass in the distal esophagus and gastroesopha-
geal junction (GEJ) (Fig. 1a). Endoscopic ultrasound (EUS) 
revealed a large hypoechoic circumferential mass in the distal 
esophagus with invasion beyond the muscularis propria (layer 
4) and the presence of five malignant appearing peri-tumoral 
lymph nodes (EUS staging of T3N2Mx) (Fig. 1b, c). Comput-
ed tomography (CT) of the chest revealed marked esophageal 

wall thickening in the mid to lower esophagus. Positron emis-
sion tomography/computed tomography (PET/CT) confirmed 
the presence of a hypermetabolic 4 cm × 6 cm mass in the 
distal esophagus with a standardized uptake value (SUV) of 
8.0 (Fig. 1d).

Two sets of mucosal biopsies obtained from the distal es-
ophageal/GEJ mass on two separate endoscopic procedures 
were evaluated for hyperkeratosis (either parakeratosis and/
or orthokeratosis), acanthosis (overall thickening or hyper-
plasia of squamous epithelium), dyskeratosis (defined as the 
presence of individual apoptotic keratinocytes), abnormal/
deep keratinization (paradoxical keratinization), keratin-filled 
furrows/cysts, koilocyte-like cells, intraepithelial neutrophils 
(defined as the presence of neutrophils in the squamous epi-
thelium), intraepithelial neutrophilic microabscesses (defined 
as the presence of six or more neutrophils with associated epi-
thelial injury), and atypia. Histologic review of these two sets 
of mucosal biopsies revealed similar histologic features (Fig. 
2). The biopsies consisted of multiple fragments of squamous 
epithelium demonstrating hyperkeratosis, acanthosis, neutro-
philic inflammation, neutrophilic microabscess, dyskeratosis, 
focal atypia, koilocyte-like cells, and furrows. Luminal ke-
ratinous debris with neutrophilic inflammation and Candida 
organisms was present (pictures not shown). A score of 9 was 
tallied for all these features present using the previously pro-
posed histologic scoring system by Chen et al [7]. Based on 
the clinical, endoscopic, radiographic and histological presen-
tation, a diagnosis of carcinoma cuniculatum of the esophagus 
was reached at the multidisciplinary tumor board meeting. The 

Figure 1. (a) Endoscopic finding of an esophageal mass on esophagogastroduodenoscopy (case 1). (b) Mural destruction by the 
mass on endoscopic ultrasound (EUS) examination. (c) Enlarged hypoechoic nodes, suspicious for metastases on EUS exami-
nation. (d) Positron emission tomography (PET) revealed a hypermetabolic mass in the distal esophagus (axial view).
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patient underwent neoadjuvant chemotherapy (five cycles of 
paclitaxel/carboplatin) and radiation (50.4 Gy) followed by 
esophagectomy.

The esophagectomy specimen consisted of an esophagus 
with attached stomach. The portion of the esophagus measured 
13.5 cm in length and 3.5 cm in open circumference. The por-
tion of stomach measured 7.5 × 7.5 × 3.0 cm. A 4.3 cm × 1.0 
cm, indurated tan-white near circumferential lesion was identi-
fied at the GEJ. The 1.3 cm distal esophagus was fibrotic and 
appeared to extend through the esophageal adventitia. Multi-
ple lymph nodes measuring from 0.6 to 3.0 cm were retrieved 
from the periesophagogastric tissue. The lesion at the GEJ and 
the fibrotic area in the distal esophagus were entirely submit-

ted for histology. Microscopically, the sections from the GEJ 
lesion and the distal esophagus showed ulceration, residual 
bland squamous epithelium-lined cysts, marked mural fibrosis, 
inflammation and multifocal giant cell and histiocytic response 
to keratinous material, dyskeratotic and residual squamous 
carcinoma cells (Fig. 3a-d). Fifteen lymph nodes were nega-
tive for metastases. All margins were negative. The final his-
topathological diagnosis was residual carcinoma cuniculatum 
infiltrating through the muscularis propria into the adventitia 
and with marked treatment effect. The final pathology stage 
was ypT3N0Mx.

The patient had an uneventful recovery and was dis-
charged on postoperative day 8. The patient was well 1 month 

Figure 2. Histologic features of mucosal biopsy from the mass (case 1). Squamous epithelium shows hyperkeratosis and acan-
thosis ((a) hematoxylin and eosin stain, original magnification × 40), focal atypia ((b) hematoxylin and eosin stain, original 
magnification × 200), intraepithelial neutrophilic inflammation and microabscesses and dyskeratosis ((c) hematoxylin and eosin 
stain, original magnification × 200), koilocyte-like cells ((d) hematoxylin and eosin stain, original magnification × 200), deep 
keratinization ((e) hematoxylin and eosin stain, original magnification × 100), and furrow ((f) hematoxylin and eosin stain, original 
magnification × 20).
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after the esophagectomy.

Case 2

A 62-year-old man presented with chest pain and dysphagia 
of 5-month duration and a weight loss of 30 lbs. The patient 
has a smoking history of 40 pack-years. He denied alcohol 
use. Chest CT revealed distal esophageal thickening. PET/CT 
revealed a hypermetabolically active lesion in the distal es-
ophagus. EGD revealed a large 5 cm, partially obstructive and 
ulcerated friable mass in the distal esophagus extending 1 cm 
into the gastric cardia. The lesion could not be traversed with 
the echoendoscope. Limited EUS revealed extension of the 
mass beyond the muscularis propria (layer 4) with a 6 mm hy-
poechoic peritumoral lymph node (EUS staging of T3N1Mx).

Three sets of mucosal biopsies were obtained from 
the mass on three separate endoscopic procedures during a 
1-month period. All biopsies revealed similar histologic fea-
tures (Fig. 4). The biopsies consisted of multiple fragments 
of squamous epithelium demonstrating hyperkeratosis, acan-
thosis, neutrophilic inflammation, neutrophilic microabscess, 
dyskeratosis, focal atypia, koilocyte-like cells, and furrows/
cysts with a tallied score of 9 using the previously proposed 

histologic schema [7]. Luminal keratinous debris with neu-
trophilic inflammation and Candida organisms was present as 
well (pictures not shown). Similar to case 1, a diagnosis of 
carcinoma cuniculatum was reached based on the aggregate 
clinical, endoscopic, radiographic and histologic features. The 
patient underwent neoadjuvant chemotherapy (5-fluorouracil 
and cisplatin) and radiation. EGD at the completion of chemo-
radiation revealed a 1 cm friable, nodular, ulcerated, flat mass 
at GEJ and the tumor was downstaged to T2NxMx by EUS. 
The patient underwent successful esophagectomy 2 months 
following completion of neoadjuvant therapy.

The esophagectomy specimen consisted of an esophagus 
with attached stomach. The portion of the esophagus measured 
13 cm in length. The portion of stomach measured 6.5 × 3.5 × 
0.3 cm. A 2.1 × 1.2 cm, ulcerated lesion was identified at the 
GEJ. Multiple lymph nodes (ranging from 0.1 to 0.8 cm) were 
retrieved from the periesophageal tissue. The lesion at the GEJ 
was entirely submitted for histology. Microscopically, the sec-
tions from the lesion and the distal esophagus showed marked 
surface ulceration, mural fibrosis, and multifocal giant cell 
and histiocytic response to keratinous material and terminally 
differentiated squamous cell carcinoma cells (Fig. 5). Twenty-
eight lymph nodes were negative for metastases. All margins 
were negative. The final histopathological diagnosis of the es-

Figure 3. Esophagectomy (case 1) shows mural fibrosis and inflammation ((a) hematoxylin and eosin stain, original magnifica-
tion × 20), few residual cyst lined with well-differentiated bland squamous epithelium ((b) hematoxylin and eosin stain, original 
magnification × 100), and histiocytic and giant cell response to keratinous material ((c) hematoxylin and eosin stain, original 
magnification × 200) and residual squamous carcinomatous cells ((d) hematoxylin and eosin stain, original magnification × 200).
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ophagectomy specimen was residual carcinoma cuniculatum 
infiltrating through the muscularis propria into the adventitia 
and with marked treatment effect. The pathology stage was 
ypT3N0Mx.

The patient had an uneventful recovery from his es-
ophagectomy. Twelve months after the esophagectomy, the pa-
tient developed primary squamous cell carcinoma of the right 

lung and underwent lobectomy. No recurrence or metastases 
of his esophageal or pulmonary squamous cell carcinoma were 
detected during his follow-up. EGD performed at 32 months 
after the esophagectomy revealed benign-appearing esopha-
geal and gastric mucosa. Biopsy confirmed the absence of 
dysplasia or carcinoma. He was admitted to hospice care due 
to mixed obstructive-restrictive lung disease, and expired 36 

Figure 4. Histologic features of mucosal biopsy from the mass (case 2). Squamous epithelium shows hyperkeratosis and acan-
thosis ((a) hematoxylin and eosin stain, original magnification × 40), focal atypia ((b) hematoxylin and eosin stain, original 
magnification × 400), intraepithelial neutrophilic inflammation and microabscesses and dyskeratosis ((c) hematoxylin and eosin 
stain, original magnification × 200), koilocyte-like cells ((d) hematoxylin and eosin stain, original magnification × 200), deep 
keratinization ((e) hematoxylin and eosin stain, original magnification × 200), and furrow ((f) hematoxylin and eosin stain, original 
magnification × 40).
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months after the esophagectomy.
The clinical, endoscopic, radiographic, histopathologic 

findings in mucosal biopsy and esophagectomy specimens and 
clinical follow-up in these two cases are summarized in Tables 
1 and 2.

Discussion

Carcinoma cuniculatum, a rare variant of squamous cell car-
cinoma, has been increasingly recognized by clinicians and 
pathologists, and about two dozen of cases have been report-
ed in the literature primarily in esophagectomy specimens 
[3-5]. A few cases have also been reported in endoscopically 
resected (EMR and ESD) specimens [7, 8]. Preoperative di-
agnosis on mucosal biopsies obtained by EGD is extremely 
challenging due to its bland cytology and presence of inflam-
mation [3, 6, 7]. Hence, it can often be misdiagnosed as ac-
tive esophagitis, Candida esophagitis, papilloma, or is incon-
clusive [3, 4, 8].

With the increased number of cases being reported in the 
literature, researchers proposed a semiquantitative histological 
scoring system based on features observed in resected speci-
mens and biopsies prior to the resection [3, 7]. This approach 

includes assessing for the presence of hyperkeratosis, acantho-
sis, dyskeratosis, deep keratinization, intraepithelial neutro-
phils, neutrophilic microabscess, focal cytologic atypia, koilo-
cyte-like cells, and keratin-filled cyst/burrows in the biopsy. 
For each feature present in the biopsy, one point is given and 
the sum of all features present is generated for a given case. 
Using a cutoff value of 7 for carcinoma cuniculatum in patients 
with an esophageal mass has been associated with improved 
diagnostic yield for carcinoma cuniculatum with 100% speci-
ficity and 91% sensitivity at the patient level [7]. However this 
semiquantitative approach has not been used prospectively to 
diagnose carcinoma cuniculatum to validate its clinical use, al-
though one case with a score of 5 - 6 was reported on mucosal 
biopsies in an esophagectomy-proven carcinoma cuniculatum 
[6].

In this report, we described two patients with progressive 
dysphagia and obstructive esophageal mass invading the es-
ophageal wall as noted on cross-sectional imaging and EUS. 
In both cases, multiple mucosal biopsies obtained on repeated 
endoscopic procedures demonstrated similar features, includ-
ing hyperkeratosis, acanthosis, dyskeratosis, deep keratiniza-
tion, intraepithelial neutrophils, neutrophilic microabscess, 
focal cytologic atypia, koilocyte-like cells, and keratin-filled 
cyst/burrows, generating a score of 9 using the semiquantita-

Figure 5. Esophagectomy (case 2) shows histiocytic and giant cell response to keratinous material and residual terminally dif-
ferentiated squamous carcinomatous cells ((a) and (b) hematoxylin and eosin stain, original magnification × 100 and × 200, 
respectively).

Table 1.  Clinical, Radiologic, and Endoscopic Findings in These Two Patients With Esophageal Carcinoma Cuniculatum

Patient Age Gender Symptoms Chest CT PET/CT EGD EUS
1 67 Male Progressive 

dysphagia (4 - 5 
months) and 40-lb 
weight loss

Esophageal 
wall 
thickening

Avid 
esophageal 
mass (4 cm 
× 6 cm)

Partially obstructive 
mass (4 cm) in the 
distal esophagus and 
gastroesophageal junction

Hypoechoic mass, extending 
beyond the muscularis propria and 
five malignant appearing lymph 
nodes (EUS staging of T3N2Mx)

2 62 Male Progressive 
dysphagia (5 
months) and 30-lb 
weight loss

Esophageal 
wall 
thickening

Avid 
esophageal 
mass

Firm, friable, partially 
obstructive and 
ulcerated mass (4 cm) 
in the distal esophagus, 
extending to the cardia

Hypoechoic mass, extending 
beyond the muscularis propria 
and one 6 mm hypoechoic lymph 
node (EUS staging of T3N1Mx)

CT: computed tomography; PET/CT: positron emission tomography-computed tomography; EGD: esophagogastroduodenoscopy; EUS: endoscopic 
ultrasound.
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tive histological schema proposed previously by Chen et al in 
2013 [7]. Based on the synthesis of all clinical, endoscopic, 
radiographic, and most importantly, the histologic informa-
tion on mucosal biopsies, these two patients were diagnosed 
as having carcinoma cuniculatum and underwent neoadjuvant 
chemoradiation therapy and shortly followed by esophagec-
tomy. In both cases, a residual carcinoma cuniculatum infiltrat-
ing into the adventitia was identified. Extensive mural fibrosis 
and inflammation were also present in the tumor bed within 
the esophagectomy specimens. Of note, a unique histiocytic 
and giant cell (granulomatous) response to the keratinous ma-
terial and/or carcinoma cells, either dyskeratotic/apoptotic or 
terminally differentiated was noted in both cases. Peritumoral 
and extra-tumoral (Crohn’s-like) lymphoid aggregates with 
non-necrotizing granulomas in the tumor, peritumoral esopha-
gus and stomach, and draining regional lymph nodes has been 
previously reported in one case of chemoradiation-naive car-
cinoma cuniculatum [6]. The granulomatous inflammation in 
our two cases were exuberant and most foci of granulomatous 
inflammation contained terminally differentiated or dyskera-
totic squamous carcinoma cells. The mechanism leading to 
this phenomenon is likely the death of chemoradiation-sen-
sitive cells in the basal layer of the cysts/furrows leading to 
exposure of luminal keratinous material which incites a strong 
histiocytic and giant cell response.

Tumor regression in the esophagectomy specimen in pa-
tients who receive neoadjuvant chemoradiation is prognostic 
[9]. Tumor regression in carcinoma cuniculatum is difficult to 
assess as distinguishing dyskeratotic/apoptotic cells from ter-
minally differentiated but viable cells is difficult. In addition, 
the biology of these few viable and terminally differentiated 

(keratinized) cells is not clear. Given the excellent prognosis in 
patients with carcinoma cuniculatum treated with esophagec-
tomy alone, the tumor regression score may not be prognosti-
cally relevant. But this needs additional study of a reasonably 
sized cohort of patients with carcinoma cuniculatum subjected 
to neoadjuvant treatment.

In the esophagectomy specimen from these two cases, 15 
and 28 lymph nodes were retrieved and all of them were nega-
tive. This finding is consistent with previous reports that these 
enlarged, presumed “metastasis positive” nodes detected by 
imaging studies are actually reactive lymph nodes [3-6].

Etiology of carcinoma cuniculatum of the esophagus re-
mains unclear. Potential risk factors include reflux disease, 
smoking, immunosuppression, and achalasia [3]. One patient 
in this report had a history of gastroesophageal reflux disease, 
and one patient had a significant history of smoking. In the 
latter patient, heavy smoking may have had contributed to 
the development of both esophageal carcinoma cuniculatum 
and lung squamous cell carcinoma. This also calls for a high 
vigilance for synchronous or metachronous squamous cell 
carcinoma in the aerodigestive tract and respiratory system in 
patients with esophageal carcinoma cuniculatum and a signifi-
cant history of smoking.

In summary, we reported the use of the previously pro-
posed semiquantitative histologic schema in diagnosing car-
cinoma cuniculatum on mucosal biopsy specimens in two 
patients who presented with progressive dysphagia and es-
ophageal mass. Both patients underwent neoadjuvant chemo-
radiation therapy and subsequently underwent esophagectomy. 
Histologic examination of the esophagectomy specimens from 
both patients confirmed the diagnosis of a deeply infiltrative 

Table 2.  Histopathologic Findings and Clinical Follow-Up in These Two Patients With Esophageal Carcinoma Cuniculatum

Patient Number of 
biopsy sets

Histology fea-
tures on biopsy

Preoperative 
diagnosis

Neoadjuvant 
treatment

Final histopathologic diag-
nosis on esophagectomy Follow-up

1 2 Hyperkeratosis, 
acanthosis, dyskeratosis, 
deep keratinization, 
intraepithelial neutrophils, 
neutrophilic microabscess, 
focal cytologic atypia, 
koilocyte-like cells, and 
keratin-filled cyst/burrows.

Carcinoma 
cuniculatum

Paclitaxel/
carboplatin

Residual carcinoma 
cuniculatum with marked 
tumor regression

Patient was well 
1 month after 
esophagectomy.

Ulceration
Radiation Mural fibrosis

Histiocytic and giant 
cell response
15 negative lymph nodes
ypT3N0Mx

2 3 Hyperkeratosis, 
acanthosis, dyskeratosis, 
deep keratinization, 
intraepithelial neutrophils, 
neutrophilic microabscess, 
focal cytologic atypia, 
koilocyte-like cells, and 
keratin-filled cyst/burrows.

Carcinoma 
cuniculatum

5-FU and 
cisplatin

Residual carcinoma 
cuniculatum with marked 
tumor regression

No recurrence or 
metastases were 
detected during his 
follow-up. Patient 
died from mixed 
obstructive-restrictive 
lung disease 36 
months after the 
esophagectomy.

Radiation Ulceration
Mural fibrosis
Histiocytic and giant 
cell response
28 negative lymph nodes
ypT3N0Mx

5-FU: 5-fluorouracil.
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carcinoma cuniculatum with marked treatment effect. The 
exposure of keratinous material after chemoradiation incited 
an exuberant intratumoral histiocytic and giant cell response. 
Large studies are needed to further validate the clinical use of 
this semiquantitative histology schema to preoperatively diag-
nose esophageal carcinoma cuniculatum.
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