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SHORT COMMUNICATION

Inherited ichthyoses are rare genodermatoses caused by 
mutations in the genes involved in epidermal develop-
ment. Keratitis–ichthyosis–deafness (KID) syndrome 
is a debilitating ectodermal dysplasia that predisposes 
patients to develop squamous cell carcinomas (SCC) 
in addition to leading to profound sensory deafness and 
erythrokeratoderma already present at birth (1–5). Re-
cent reports have provided evidence that KID syndrome 
is caused by a mutation of connexin 26 (Cx26) (2–5), 
a gap junction protein, encoded by GJB2, with the ma-
jority of patients harbouring the D50N mutation (2–8). 
Interestingly, a previous review suggested that the mis-
sense D50N mutation in patients with KID syndrome is 
strongly connected with the development of skin SCC 
(1), although not every case develops malignancies (6, 
7). We describe here a case of large areas of SCC arising 
from KID syndrome after severe infection. Our report 
also suggests that severe bacterial infection might be 
one of the reasons for the establishment of this aggres-
sive skin cancer. 

CaSe RepORt
a 33-year-old man presented with indurated, scaly and infec-
tious plaques on his trunk, limbs and scalp, and severe fever. Im-
mediately after birth, he had had prominent keratitis, ichthyosis 
and deafness, with later development of mental retardation. He 
was treated for KID syndrome with oral etretinate, tacalcitol 
hydrate ointment and anti-bacterial cream at the Department 
of Dermatology in Kesen-numa City Hospital since 2003. On 

19 February 2010, a dermatologist in Kesen-numa performed 
a skin biopsy from his left heel, which revealed that his lesion 
was ichthyosis without malignancy. On 11 March 2011, the 
Great eastern Japan earthquake occurred and the tsunami struck 
Kesen-numa City. after this earthquake, the patient had to 
interrupt his treatment and a severe infection developed on his 
legs. On his initial visit, physical examination revealed hyper-
keratotic plaques with coagulated nodules on his face, buttock 
and feet (Fig. 1a). Skin ulcers with necrotic degeneration were 
especially prominent on the bilateral heels (Fig. 1B, C). Biopsy 
specimens from the buttocks, bilateral heels and leg revealed 
premalignant fibroepithelial tumour (pinkus). Microbiological 
testing from the skin surface was positive for Corynebacterium 
spp. and Methicillin-resistant Staphylococcus aureus (MRSa). 
a full blood count and biochemical profile revealed prominent 
increases in white blood cells (29,900/µl), neutrophils (21,200/
µl), C-reactive protein (35.9 mg/ dl), procalcitonin (5.33 ng/ 
dl) and ferritin (411 ng/ dl). In addition, serum SCC antigen 
(ag) was increased (116.7 ng/dl). From the above findings, 
we diagnosed this patient with KID syndrome accompanied by 
severe skin infection. We treated the patient with doripenem 0.5 
mg/day for 10 days, and the serum C-reactive protein gradually 
decreased and the skin ulcers on the foot improved, although 
erosive nodules remained on the left lower leg and bilateral 
soles. to confirm the diagnosis of KID syndrome, we looked 
for the GJB2 mutations. Following ethics committee approval 
and informed consent, genomic DNa was extracted from blood 
leucocytes using standard methods. primers were designed to 
amplify individual exons and the flanking intron of the GJB2 
gene. pCR-sequencing analysis of the entire coding sequences 
of GJB2 revealed a c.148G >a substitution at exon 2 (Fig. S1; 
available from: http://www.medicaljournals.se/acta/content/?
doi=10.2340/00015555-1535). this variant was predicted to 
result in an amino acid change from aspartic acid to asparagine 
at codon 50 (D50N). Because the serum SCC ag was still 10–20 
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Fig. 1. (a) Hyperkeratotic plaques with coagulated nodules on the patient’s face, (B) lower leg, and (C) feet. (D) Multiple uptakes on the skin detected by 
positron emission tomography.
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times higher than the normal range, we screened for a possible 
internal malignancy with positron emission tomography and 
found multiple uptakes on the skin, especially on the bilateral 
heels and left lower leg (Fig. 1D). a biopsy specimen from 
the nodules on the left lower leg revealed sheets of small cells 
with hyperchromatic nuclei extending throughout the dermis 
(Fig. S2a, B; available from: http://www.medicaljournals.
se/acta/content/?doi=10.2340/00015555-1535). In addition, 
tumour-infiltrating lymphocytes contained numerous CD163 
M2 macrophages and IL-17-producing cells (Fig. S2C, D). From 
the above findings, we diagnosed this patient with moderately-
differentiated SCC developing from KID syndrome. Because we 
could not assess the safety margin of this SCC, we palliatively 
excised the tumour with a 5-mm margin. there was no recur-
rence of SCC 9 months after the surgical treatment; however, 
he died of pneumonia at Kesen-numa City Hospital 3 months 
after his return home.

DISCuSSION

We describe here a case of SCC arising from KID syn-
drome after severe infection. pCR-sequencing analysis 
of GJB2 revealed the missense mutation D50N, which 
was reported to be related to the development SCC 
from KID syndrome (1). Our present report shed light 
on the possible mechanisms of the onset of SCC on 
KID syndrome with severe infection. 

previously, Natsuga et al. (1) reviewed 28 cases of 
skin malignancy in congenital ichthyoses, including 
12 cases of KID syndrome. In their report, 10 cases 
of KID syndrome with SCC were described and GJB 
mutation was detected in 6 cases; in the other 4 cases, 
molecular analysis was not performed. Interestingly, 
the missense mutation of D50N was detected in all 6 
cases (2–5). However, previous reports also suggested 
that some patients with KID syndrome who had the 
missense mutation D50N did not always develop SCC 
(6, 7, , 10). therefore other factors must play a role too 
for developing SCC in KID syndrome. Indeed, strong 
evidence for an association with bacterial infectious 
disease, such as chronic osteomyelitis and hidradeni-
tis suppurativa, with oncogenesis has been reported 
(11). the chronic irritation of the skin and secondary 
bacterial infection lead to proliferative epidermal 
changes. From the immunological point of view, 
bacterial infection strongly induces proinflammatory 
cytokines, including IL-1β, IL-6 and PGE2 (12–14). 
These proinflammatory cytokines induce myeloid-
derived suppressor cells, which are known to play a 
central role in the induction of peripheral tolerance 
(15). In conclusion, in our present case, severe skin 
infection might also have triggered the development 
of large areas of SCC. 
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