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Abstract: Background: Carcinoma cuniculatum (CC) is a rare subtype of squamous cell carcinoma
that is difficult to diagnose owing to the lack of cellar atypia and/or associated oral epithelial
dysplasia. The prognosis is good given proper resection, but it often has a poor prognosis with
recurrence. We present the case of a 78-year-old man who visited our department with an ulcer
around the implant in tooth 35. With Nikolsky’s phenomenon in the gingiva, a detailed examination
revealed pemphigus vulgaris. Steroid administration remarkably improved the oral symptoms but
caused osteomyelitis and rapid bone destruction, leading to pathological fracture. After multiple
biopsies, mandibular segment resection was performed with a diagnosis of mandibular osteomyelitis,
and no malignant findings were found. Four months later, the wound reopened, a white keratinized
lesion appeared, and a biopsy revealed CC. Unresectable tumor infiltration was already observed,
but the patient died of aspiration pneumonia 15 months after diagnosis. Conclusions: It took
20 months to make a definitive diagnosis of CC in this case. Pemphigus vulgaris may have made the
diagnosis particularly difficult. Since other CCs are often diagnosed with osteomyelitis or odontogenic
keratocyst preoperatively, we recommend keeping in mind the possibility of CC in refractory cases.

Keywords: carcinoma cuniculatum (CC); pemphigus vulgaris (PV); refractory mandibular osteomyelitis;
multiple biopsies

1. Introduction

Oral carcinoma cuniculatum (CC) is one of the very rare variants of oral squamous
cell carcinoma (SCC) that was added to the WHO classification in 2005. Unlike normal
SCC, it has little cytological morphology and contains well-differentiated epithelial cells,
making a definitive diagnosis difficult. Oral CC is rarely metastasized but exhibits a unique
locally aggressive tissue structure such as cuniculatum [1,2]. Cuniculatum is derived from
the Latin “cun- iculus,” which means “rabbit warren” because of the multiple sinuses
and crypts found in this tumor. The tumor was first described by Gottron in 1932 as
“papillomatosis cutis” in the European literature [3].

Many cases of CC were reported on the soles of feet [1]. Oral CC was first reported in
1977 [4], with more than half of the cases affecting the mandibular gingiva [2]. Although the
etiology specific to CC has not yet been elucidated and may be similar to other oral cancers,
the recurrence rate of CC is relatively low and metastases are rare; thus, the prognosis after
appropriate resection is often good. However, with recurrence, it is resistant to treatment
and often follows a turning point with a poor prognosis [5]. There is a strong tendency
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for aggressive local infiltration into the bone with multiple microabscesses, which is often
difficult to diagnose and surgically resect [6].

We report a case of oral CC initially diagnosed as refractory mandibular osteomyelitis
derived from peri-implantitis with pemphigus vulgaris (PV) and requiring nine histopatho-
logical examinations before a definitive diagnosis was made.

2. Case Presentation

A 78-year-old man visited our department for a detailed examination of a left mandibu-
lar gingival ulcer around an implant in tooth 35. About 8 months prior, he noticed irritation
and pain in his left mandibular gingiva and a gingival ulcer was pointed out by his referring
dentist. Although antibacterial drugs were administered, the ulcer did not improve, and
he was referred to our department. He had a history of pancytopenia of unknown cause,
smoked for 10 pack-years in his 20 s, and still drinks heavily.

On the first visit, we found ulcerative lesions around the dental implant in tooth
35, oral lichenoid lesions of the bilateral buccal mucosa, and Nikolsky’s phenomenon
in the gingiva (Figure 1). A blood test showed an anti-Dsgl antibody > 3.0 U/mL and
an anti-Dsg3 antibody of 44.2 U/mL, and tissue biopsy showed IgG deposition in the
epithelial intercellular space via direct immunofluorescence, resulting in a diagnosis of
PV (Figure 2). A systemic search was performed on suspicion of possible paraneoplas-
tic pemphigus (PNP), and 8F-fluorodeoxyglucose (FDG) positron emission tomography
(PET) showed the accumulation of SUVmax = 6.646 in the left mandibular molar and
SUVmax = 6.078 in the posterior right mandible. In the right mandible, 47 severe peri-
odontal lesions and Nikolsky’s phenomenon of the gingiva but no ulcerative lesion were
observed; thus, it was considered an inflammatory lesion. No other findings suggestive
of malignant disease were found outside the oral cavity. When the dermatologist started
steroid treatment (1 mg/kg/day, 60 mg/day), all oral lesions improved rapidly and steroid
use was gradually reduced.

One month after the start of steroid treatment, the implant in tooth 35 showed marked
instability and was removed (at that time, prednisolone was administered at 40 mg/day).
The implant was easily removed without osteotomy, and histopathological examination of
the erosive lesions remaining around the implant revealed PV without malignant findings.
Healing was delayed, and bone exposure continued, so inflammation was considered
to have been prolonged due to peri-implantitis. Antibiotics were administered orally,
and re-curettage was performed. No malignant findings were found during the third
histopathological examination. Since there was little evidence to consider switching to
steroid-saving immunosuppressive agents for PSL, PSL administration was continued,
albeit gradually decreasing the dose. Three months later, he noticed left chin hypoes-
thesia and severe pain in his left mandibular premolar. While scrutinizing a malignant
lesion, such as primary intraosseous carcinoma (PIOC), drainage of the 35-part appeared
and the osteolysis image centered on the 35-part were markedly enlarged (Figure 3). A
biopsy showed no malignant findings (Figure 4), and we diagnosed refractory purulent
mandibular osteomyelitis. Left mandibular anti-inflammatory surgery and removal of
the implant in tooth 36 were performed when the administration of prednisolone was
at 9 mg/day, but no malignant findings were found. Since prednisolone administration
continued and the diagnosis was considered refractory osteomyelitis, hyperbaric oxygen
therapy (HBO) was used in combination before and after surgery. One month later, diffuse
swelling of the lower left jaw and drainage of the oral cavity occurred, and 3 weeks later, a
pathological fracture of the left mandible occurred (Figure 5). HBO has performed again
with intermaxillary fixation, which provided the local area with some rest, but his condition
did not improve. Thus, mandibular segment resection, split-thickness skin grafting, and
tracheostomy without reconstruction were performed. No malignant findings were found
in the histopathological examination (Figure 6). Four months after the segmental resection,
a fistula was formed in the lower part of the chin; occasional tingling pain recurred in
the left mandible; and the wound on the floor of the oral cavity re-opened of its own
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accord, with a fine granular white lesion being exposed (Figure 7a). A biopsy revealed
CC (Figure 7b,c) on the ninth histopathological examination. Computed tomography (CT)
and additional biopsy revealed that CC had already infiltrated the surrounding tissue, and
we diagnosed it as unresectable (Figure 7d,e). After that, he received the best supportive
care without further cancer treatment, survived for 15 months after initial diagnosis, and
died of aspiration pneumonia. No findings suggestive of cervical lymph nodes or distant
metastases were found after the diagnosis of CC. (Timeline: Table 1).

Figure 1. Intraoral photograph from the first visit: (a) Peri-implant ulcer, (b) oral lichenoid lesions
of the bilateral buccal mucosa, (¢) Nikolsky’s phenomenon of the gingiva, (d) panorama X-ray
photograph (X-P), (e) dental X-P, and (f) '8F-fluorodeoxyglucose positron emission tomography.
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Figure 2. Initial biopsy specimens: representative images of initial gingival biopsy specimens that
were interpreted as pemphigus vulgaris. The features presented include gaps in the epithelial basal
cells and intracavitary Tzanck cells with no epithelial cell dysplasia. Stain, hematoxylin and eosin
(H&E); magnification, original x200.

Figure 4. Photomicrograph of the biopsy. Epithelial components were found in the lesions in the
mandible, but there were few findings to diagnose it as neoplastic, and pemphigus vulgaris and
osteomyelitis was considered to have spread from peri-implantitis. Stain, hematoxylin and eosin
(H&E); magnification, original x125.
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Figure 5. (a) Intraoral photograph and (b) panorama X-P before and after a pathological fracture.
A keratinized substance was found in the oral cavity, and the sixth histopathological examination
confirmed that it was a keratinized substance. Furthermore, a pathological fracture was observed
(yellow triangle).

Figure 6. (a,b) Intra-operative images of mandibular resection, (c) panorama X-P after the mandibular
resection, and (d—-g) photomicrograph of mandibular segment resection. Yellow arrowheads indicate
pathological fractures (a,b). Invagination of the stratified squamous epithelium was observed in
the mandible (d) and the epithelium was observed along the rotting bone (e), but epithelial atypia
was scarce (f) and about 14% of Ki-67-positive cells were relatively localized in the basal layer and
parabasal layer (g). There were a few findings to diagnose a neoplastic lesion, and osteomyelitis was
considered to have spread from peri-implantitis. Stain, hematoxylin and eosin (H&E) (a—c), ki-67
immunohistochemistry staining (e); magnification, original x5 (b), 20 (c), 100 (d,e).
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Figure 7. (a) Intraoral photograph, (b,c) photomicrograph and computed tomography, (d—f) before
and after the diagnosis of CC. (a) The wound re-opened, and white keratin appeared. Papillary
hyperplasia of baking soda (b) and mild atypia in the epithelial cells (c) were observed, leading to a
diagnosis of carcinoma cuniculatum. Stain, hematoxylin and eosin (H&E); magnification, original
%20 (b) and %200 (c). (d—f) Wide extension beyond the mandible of an irregular soft tissue mass
(yellow dotted circle) with a contrasting effect was observed, and obvious osteolytic changes in the
stump of the remaining left mandibular condyle were also observed.
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Table 1. Summary of the clinical course until the diagnosis of carcinoma cuniculatum.

T:;;iiig:%?:;fﬁg::ﬁ)m Event/Treatment Findings/Symptoms Clinical Diagnosis HlSt]in) :;ll(()’lsti)sglcal
0 First visit (Figure 1),
biopsy (Figure 2), PV, peri-implantitis, SBCWPV (first)
start of steroid treatment S/0: gingival malignant
1 Signiﬁcant improvement tumor
in oral lesions
2 Disintegration of the
implant in tooth 35
Removal of the implant in
tooth 35, biop};y SBCWPV (second)
4 Re-curettage, biopsy, Bone exposure PV, socket-healing failure SBCWPV (third)
antibiotic administration s . after implant removal,
5 HYP‘?GSthes ia in the chin mandibular osteomyelitis,
Significant enlargement of S/0: PIOSCC
7 (Figure 3) the lesion due to bone
melting at tooth 35
9 Biopsy (Figure 4), SBCWPV, OWS, NM
HBO (20 times) (fourth)
Mandibular surgical
10 anti-inflammatory surgery, PV, mandibular os- SBCWPV, OWS, NM (fifth)
removal t(c))fo tt}l:16316mp lant in teomyelitis / osteonecrosis,
HBO (10 times) S/0: PIOSCC
1 Biopsy White lesions from the Keratinous material, NM
mandibular wound (sixth)
12 (Figure 5) Pathological fracture
HBO (20 times),
biopsy, OWS, NM (seventh)
intermaxillary fixation
14 Mandibular OWS, NM — Corrected to
15 segmentectomy (Figure 6) Wound opening, bone CC, pT4a (eighth)
exposure
16 HBO (10 times)
19 White papillary lesions
20 Deb“é‘igz’:gmpsy CC, PV CC, pT4a (ninth)

Combined with decadron gargle. AC: atypical cells; SCC: squamous cell carcinoma; SBCWPV: suprabasal
blister compatible with pemphigus vulgaris; OWS: osteomyelitis with the sequester; CC: squamous cell carci-
noma, suggestive of carcinoma cuniculatum; NM: no malignancy; PV: pemphigus vulgaris; PIOSCC: primary
intraosseous carcinoma.

3. Discussion

In this case, it took 20 months and 9 biopsies to make a definitive diagnosis of CC.
Due to the significant differentiation, dysplasia could not be identified on histopathological
examination and PV was complicated, which is a difficult factor for diagnosis. In general,
CC, which is a subtype of well-differentiated SCC, is often difficult to diagnose. Of the
65 cases of oral CC reported in English by January 2021, 29 patients were diagnosed with
malignant lesions before surgery and 19 of them were diagnosed with CC (Table 2) [5-31].
The average time to diagnosis was 15.9 months (3 weeks to 9 years). The presence or
absence of pain and growth patterns varied and were inconsistent. Many of them showed
cyst-like radiological findings, and most of the 17 cases diagnosed as non-malignant lesions
were diagnosed as osteomyelitis of the jaw or odontogenic keratocyst (OKC). OKCs are
prone to recurrence and are reported to recur in 25%, as they may show small satellite cysts
or solid islands in the wall or may have budding of the basal layer ([32], pp. 234-242).
Among the 65 patients who underwent surgery, 6 had a description of postoperative local
recurrence. Although there was no mention of cytopathology in previous reports, in this
case, cytopathology was performed multiple times in addition to nine histopathological
examinations. For example, in the sixth histopathological examination, the possibility of a
tumor was diagnosed as a keratinizing substance, and dysplasia was pointed out by the
cytopathology, leading to the seventh histopathological examination. At the time of the
biopsy, tissues were excised from the surface layer and from deeper parts on the skin side
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and on the oral side, but dysplasia was not detected. If diagnosis and treatment are difficult,
it is recommended to consider biopsy from deeper tissues more frequently.

The pathogenesis of CC includes trauma, chronic inflammation, irradiation [8], and
P53 mutation [13] in addition to a history of drinking and/or smoking, which is a sim-
ilar pathogenesis to that of cancer in general. However, these etiologies are not always
recognized. The patient was a heavy drinker and had a history of smoking and peri-
implantitis (chronic inflammation). A p53 mutation was found during the ninth biopsy,
which provided the diagnosis of CC with atypia. In addition, there is a histopathological
diagnosis that shows an increase in Ki-67, but it is difficult to distinguish it from an increase
in reactivity due to inflammation, so it is necessary to always consider it together with
clinical findings.

Pemphigus is clinically classified as PV (forms blisters on mucosal skin), pemphigus
foliaceus (forms blisters only on the skin), and PNP. PNP is frequently associated with
hematological malignancies, thymoma, and Castleman’s disease, among others, often
having a poor prognosis. It presents with severe and diverse oral mucosal and cutaneous
symptoms, often first in the oral cavity, especially on the lips [33]. In this case as well,
PNP was suspected, but no lesions suggestive of a tumor were found other than the left
mandibular lesion, and there were no such symptoms such as lip erosion or ulcer formation.
Therefore, we considered that this case was not PNP but simultaneous PV and CC.

This is the first detailed report on a case of CC with PV. In the only case reported by
Barrett et al., PV was mentioned as a differential diagnosis upon first histopathological
examination, but CC was diagnosed during the second histopathological examination [26].
In this case, the diagnostic criteria for PV were met, steroid treatment improved the symp-
toms, and the symptoms except for the gingival ulcer were completely cured. Therefore, it
is probable that the symptoms for CC were obscured by those of PV. It is unclear which one
developed first, but CC also developed and likely coexisted from an early stage, and it is
presumed that CC became apparent as PV improved with steroid treatment.

In this case, steroids were administered for the treatment of PV. Ricciuti et al. pointed
out that high doses of steroids used to alleviate cancer-related symptoms might be as-
sociated with a poor prognosis [34]. However, it was also reported that, in the case of
non-small cell lung cancer, it was not associated with poor prognosis when administered
for the treatment of exacerbations of autoimmune diseases and chronic obstructive pul-
monary disease unrelated to cancer or for the prevention of hypersensitivity reactions [34].
However, the possible effects of steroids are controversial because CC is characterized by
multiple microabscesses. We also request dermatologists to reduce the dose of steroids
as early as possible because of concerns about the effects of steroids during treatment for
refractory osteomyelitis.

PIOC was also suspected because the bone permeation was markedly enlarged in
this case, as viewed in the images, but PIOC is a type of cancer derived from epithelial
remnants in the mandible ([32], pp. 206-212). In this case, vertical bone resorption of the
implant in tooth 35 was observed during the first visit, the bone resorption progressed,
the mobility of the implant increased, and the bone permeation expanded after implant
removal. Therefore, we considered that CC, not PIOC, developed around the implant and
infiltrated into the mandible from around the implant.
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Table 2. List of oral carcinoma cuniculatum.
M F Age Location Pain Growth Tlme to. Preoperative Diagnosis Treatment ]?one. Follow-Up Prognosis Recurrence
8 Pattern Diagnosis P 8 Infiltration M) 8
Allon [7] 2002 1 1 0 56 Ant max gingiva N/A Exo 6M CcC Max seg resection (+) 20 Free
Kruse and . .
2009 1 0 1 74 Ant max gingiva N/A Exo and end 3M WDSCC Max seg resection + BND (+) 24 Free
Gratz [8] 8ing g
Hutton [9] 2010 1 0 1 7 Ant max gingiva N/A End 1M Dental abscess, WDSCC Max seg resection +) 24 Free
1 0 72 Mand mola gingiva (+) 6 M Absce;,aﬁﬁir;?atory Mand marg resection +UND (+) 2Y Free
L . Sudden death, cause of
Pons [10] 012 3 1 0 82 Ant mand gingiva (+) Fxo and end 3M CcC Tumor resection + BND + FFTR (+) 4M death unknown
Mand, max, zygomatic,
1 0 43 petrous bones, infratemporal (+) N/A OKC Tumor resection + UND + FFTR (+) 1Y Free
fossa/retromolar trigone
5 4 8 tongues Exo 8 ) Local recurrence 3/9
_ 1 vestibule +) End 1 1-24 M X 45 M (tongue 2) (vestibule 1)
Sun [5] 2012 15 67 N/A Tumor resection + ND
2 4 Mand gingiva 12/15 Eﬁgi (Ave 8.5 M) ((i)) 51//% (6 M-14Y) Local recurrence 0/6
. Death from recurrent
Suzuki [6] 2012 1 1 0 68 Mand gingiva (+) End 8 rl\rfoizd OM with leukoplakia Mand marg r;;;i{mn +UND + (+) 19 primary disease
(aspiration pneumonia)
Th[al"ﬁml 2012 1 1 0 6l Tongue (-) End 1Y N/A Total glossectomy + BND (-) 24 Free
1 62 Ant mand gingiva (+) 2Y2M Infected OKC Tumor resection (+) 18M Free
Fonseca[12] 2013 2 0 ; 4 Max gingiva ) Exo 7Y oM Operation — RT ) 6Y Free
Goh [13] 2014 1 1 0 62 Tongue N/A End 6Y3M Pseudoepithelomatous Hemiglossectomy resection + ) 18 Free
and more hyperplasia
1 0 65 Mand gingiva N/A Exo and end N/A CC (hyperkeratosis) Mand comp resection N/A N/A N/A
0 1 38 Mand gingiva N/A Exo 1M CcC Mand comp resection (-) 26 M Free
1 0 72 Mand gingiva (-) Exo and end N/A CcC Mand peri comp resection (-) 8Y Free
0 1 81 Ant max gingiva N/A Exo and end 3M CcC Mand comp resection (-) 25Y Free
CC (* inflamed
0 1 67 Mand gingiva—BM N/A Exo N/A papﬂlonTa with fgngal Extensive resection N/A N/A N/A
Padilla and hyphae; no atypia or
Murrah [14] 2014 10 malignancy present)
1 0 79 Vestibule N/A Exo and end N/A CcC Mand comp resection (+) 5Y Free
0 1 88 Max gingiva N/A Exo N/A CcC Extensive resection (=) 10M Free
CC (hyperkeratosis,
0 1 75 Mand gingiva—BM N/A End N/A epithelial atrophy, Mand comp resection (=) IM Free
dyskeratosis)
0 1 69 Mand gingiva—BM N/A Exo and end N/A Traumatic lesions Mand comp resection (=) 6M Free
0 1 85 Mand gingiva N/A Exo N/A CcC Refuse treatment (=) N/A N/A
Mand gingiva Dental abscess, OM,
Shapiro [15] 2015 1 0 1 71 parasy I% pflgysis +) End 9Y verrucous hyperplasia Mand seg resection + BND — RT (+) N/A N/A

and WDOSS
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Table 2. Cont.

. . Growth Time to . . . Bone Follow-Up .
M F Age Location Pain Pattern Diagnosis Preoperative Diagnosis Treatment Infiltration ™) Prognosis Recurrence
Mand gingiva, parotid gland, .
Shay [16] 2015 1 0 58 deep parapharyngeal N/A End 3Y Infected OKC Mand seg r‘;s;?}l{on +UND + (+) 5 Free
muscles
Datar [17] 2017 0 1 58 Mand gingiva N/A End 3M WDSCC Mand marg resection + UND (+) 24 Free
Prasad [18] 2017 1 0 40 Max gingiva (+)  Exoandend 6M TSF 1M — KCOT Total max resection + partial max *) N/A N/A
Thibouw . .
[19] 2018 1 0 57 Lower lip (+) Exo and end 18 M Mycetoma Mand comp resection; later, FFTR (=) IM Free
10 M later, local cervical
- Healing delay in tooth . recurrence; 27 M later,
Zhang [20] 2018 1 0 39 Mand gingiva (+) End 3M extraction 1 M — SCC Mand seg resection + UND (+) 27 contralateral cervical
LN metastasis
Sivapatha-
sundharam 2019 0o 1 47 Mand molar gingiva (=) Exo and end 3W CcCc N/A N/A N/A N/A
[21]
Ramos [22] 2018 1 0 50 Tongue +) Exo and end 2M CC and OLP Partial tongue resection (=) 10 Free
Healing delay in tooth
extraction2 M —
Broly [23] 2019 1 0 78 Ant mand gingiva ) End AM Mandibular metastasis Hemilateral mand resection — ) 1Y Death
of prostate cancer — chemotherapy
SCC — backward
diagnosis of CC
Dejust [24] 2019 0 1 69 Hard palate N/A Exo N/A CcC RT N/A 6 Free
0 1 88 Tongue N/A Exo and end N/A N/A N/A N/A N/A N/A
0 1 93 BM N/A Exo N/A N/A N/A N/A N/A N/A
Allon [25] 2019 1 0 68 Mand gingiva N/A Exo N/A N/A N/A N/A N/A N/A
0o 1 92 BM-lip—max gingiva N/A Exo N/A N/A N/A N/A N/A N/A
1 0 89 Lower lip and skin N/A Exo and end N/A N/A N/A N/A N/A N/A
1 0 78 Mand gingiva N/A N/A N/A CcC Primary resection + ND (+) 10Y Free
1 0 71 Max gingiva—hard palate N/A N/A N/A CcCc Primary resection + ND +) 50 Death due to
pneumoma
Barrett [26] 2020 Focal acantholytic
arre 6. i
0 1 94 Mand gingiva N/A N/A 4Mand mucositis, warty Primary resection + ND (+) 2Y Free
more dyskeratoma,
pemphigus vulgaris
1 0 69 Mand gingiva N/A N/A N/A Primary resection + ND (+) 18 Free
A Pseudoepitheliomatous . .
Lee [27] 2020 1 0 5 Max gingiva N/A Exo and end 3M hyperplasia (PEH) Partial max resection N/A 2Y Free
Niklan-der 2021 1 0 11 Buccal-mand gingiva (+) Exo and end N/A CC,R/O OKC Surgical treatment (+) 5Y Free

[28]
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Table 2. Cont.

. . Growth Time to . . . Bone Follow-Up .
M F Age Location Pain Pattern Diagnosis Preoperative Diagnosis Treatment Infiltration ™) Prognosis Recurrence
10 41 Tongue N/A  Exoandend N/A WDSCC Partial fongue resection + UND ) Free
1 0 37 Tongue N/A Exo N/A Negative, WDSCC Partial tongue_ﬁ{s;ctlon +UND (=) Local recurrence
0 1 45 Palate N/A End N/A WDSCC Extensive resection =) 339 M M (l)atferr ‘Clsits};:mm
Yadav [29] 2021 6 H lasti di
o yperplastic squamous . median
1 0 45 Mand gingiva N/A End N/A epithelium Mand marg resection + UND (+) 1M Free
10 7 Max gingiva-BM N/A End N/A WDSCC Partial max resection + mand seg ) Free
resection
1 0 25 BM N/A Exo and end N/A Atyp 1ca_l squamous Mand comp resection + UND (=) Free
proliferation
Janard-hanan o Mand seg resection + FFTR —
130] 2021 1 1 0 63 Mand gingiva (+) Exo and end N/A Recurrence OKC, OM UND —s RT (+) 48 Free
Elangovan o001 1 o 1 3 Tongue N/A End N/A cc N/A (=) N/A N/A

[31]

N/A: not available; Max: maxillary; Mad: mandibular; BM: buccal mucosa; Exo: exophytic; End: endophytic; WDSCC: well-differentiated squamous cell carcinoma; OKC: odontogenic
keratocyst; OM: osteomyelitis; *: pathological diagnosis by another doctor; UND: unilateral neck dissection; BND: bilateral neck dissection; FFTR: free frap transplantation reconstruction;
Marg: marginal; Seg: segment; Comp: complication.
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Surgical resection is recommended as a treatment for CC, with a relatively low re-
currence rate and rare metastases. However, with recurrence, it is resistant to treatment
and often has a poor prognosis [4]. There have been no reports of successful cases of
chemotherapy and only one report of radiation therapy that eliminated the accumulation
of 3F-FDG PET [24]. Radiation therapy for CC is not recommended, with the previous
report not mentioning the post-irradiation course but rather pointing to the possibility
of transformation into undifferentiated cancer by irradiation. There are some reports on
chemotherapy but no reports on its success [5]. The patient in this case survived with
cancer for 15 months after the diagnosis of CC. Although there is no detailed report on
the long-term prognosis of untreated CC cases, it is basically indolent and may have a
relatively long prognosis. The first recommendation for CC treatment is complete resection,
and there is no basis for recommending chemotherapy or radiation therapy at this time.

4. Conclusions

In refractory osteomyelitis or OKC cases, the possibility of CC should also be kept
in mind.
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