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within the first 3-4 sessions. All these patients were of 
type V skin type. They probably need a lower starting 
dose and gradual increments. Post inflammatory 
pigmentation was observed in two patients which 
resolved with depigmentary creams. A cohort study 
of six patients with Q switched ruby laser showed 
good results. In a case report which used Q switched 
Alexandrite laser in a giant nevus spilus also showed 
more than 50% clearance.[6,7] However, comparative 
studies comparing two laser systems and studies on 
use of Q switched Nd:YAG laser in NS are lacking.

Non-reporting of twenty patients out of 35 enrolled in 
this study, before the completion of five sessions could 
be due to financial implications, high expectations 
with minimal session’s in spite of counseling to 
every patient before therapy, distance from the laser 
centre and complications like post inflammatory 
hyperpigmentation. To conclude, Q switched Nd: YAG 
laser system can be tried in nevus spilus. However, a 
larger study with more number of patients and longer 
follow up is required. 
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Six novel mutations of ATP2C1 
identified in eight Chinese patients 
with Hailey–Hailey disease

Sir,
Hailey–Hailey disease (HHD; MIM 169600), also known 
as familial benign chronic pemphigus, is a rare autosomal 
dominant dermatosis. The disease is characterized by 

Figure 1: More than 75% improvement in patient after 9 sessions 
using Q switched Nd:YAG laser

Figure 2: 50- 75% improvement in patient after 14 sessions using 
Q switched Nd:YAG laser
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recurrent blisters, crusted erosions, and warty papules 
occurring mainly in the sites of friction and flexures, 
particularly the groin [Figure 1], neck, and axillary, 
perianal, and submammary regions. Histology reveals 
acantholysis of the epidermis, giving the appearance 
of a “dilapidated brick wall” [Figure 1]. The ATP2C1 
gene on 3q22.1 was identified as the defective gene of 
HHD. The gene encodes an Adenosine Triphosphate 
(ATP) powered calcium channel pump,[1,2] also known 
as human secretory pathway Ca2+/Mn2+ ATPase protein 
1 (hSPCA1), localized in the Golgi apparatus.[3] In this 
paper, we performed mutation analysis of the ATP2C1 

gene in four familial HHD patients and four sporadic 
HHD patients. The patients were diagnosed on clinical 
and histopathological findings [Figure 1].

After written informed consent and obtaining approval 
of the ethics committee of the institute, genomic DNA 
was extracted from the peripheral blood of eight 
patients (four men, four women; mean ± SD age: 41 ± 
9 years, range: 25) and 100 unrelated controls. Exons 
including exon–intron boundaries of the ATP2C1 gene 
were amplified by polymerase chain reaction using 
previous published primers.[4] After amplification, 
products were purified and directly sequenced on 
ABI 3130xl genetic analyzer (Applied Biosystems ABI, 
Carlsbad, CA, USA).

Seven mutations were identified in our eight HHD 
patients; six of these were novel [Table 1 and Figure 1].

In familial case 1 (FHHD-1), sporadic case 2 (SHHD- 2), 
and FHHD-3, three splicing-site mutations (c.2629 + 
5A > G in intron 23, c.2561-17C > T in intron 22, and 
C.621- 1A > G in intron 2) were conformed [Figure 1, Table 
1], which may affect mRNA splicing though alteration of 
the invariant splice donor site consensus sequence. The 
heterozygous mutation A > G at nucleotide 683 in exon 
3 was identified in FHHD-4 [Figure 1, Table 1], resulted 
in a nonsense mutation P.W60X. One missense mutation 
c.666T > C (P.R66G) in exon 3 was detected in SHHD- 5 
[Figure 1, Table 1]. And another mutation c.2971A > C 
(P.A823E) in exon 25 was found in both FHHD-7 and 
SHHD-8 [Figure 1, Table 1]. The two missense mutations 
may affect the transport function for Ca2+, and should be 
useful for further studies on the effect of the mutations 
on ATP2C1 gene expression. In SHHD-6, a previously 
reported frameshift mutant c.1523delAT in exon 17 was 
conformed [Figure 1, Table 1],[4] which generated pre-
terminating codons at 9 and 23 codons downstream of 

Table 1: ATP2C1 mutations in eight patients with Hailey–Hailey 
disease

Patient  
ID

Location DNA change Nucleotide 
change

Remarks

FHHD-1 Exon 22 C.2629 (+5A>G) Aberrant splicing Novel
SHHD-2 Exon 22 C.2561 (–17C>T) Aberrant splicing Novel
FHHD-3 Exon 3 C.621 (–1A>G) Aberrant splicing Novel
FHHD-4 Exon 3 C.683A>G P.W60X Novel
SHHD-5 Exon 3 C.666T>C P.R66G Novel
SHHD-6 Exon 17 c.1523delAT GAGATGTGT → 

GAGGTGT
Recurrent

FHHD-7 Exon 25 C.2971A>C P.A823E Novel
SHHD-8 Exon 25 C.2971A>C P.A823E Novel

Figure 1: (a) Clinical features of familial case 4 Hailey–Hailey 
disease (FHHD-4), erythematous and erosive plaques in the 
genitals, (b) histological features of FHHD-4, the loss of cohesion 
between the keratinocytes (acantholysis) with a “dilapidated brick 
wall” appearance (H and E, ×10); (c-j) The sequences shown the 
mutations of ATP2C1 in FHHD-1, sporadic case 2 Hailey–Hailey 
disease (SHHD-2), FHHD-3, FHHD-4, SHHD-5, SHHD-6, FHHD-7, 
and SHHD-8
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the deletion site. None of these mutations were found in 
100 control individuals.

The ATP-powered calcium channel pump of the human 
keratinocyte localizes on the Golgi apparatus and 
competitively transports Ca2+ and Mn2+ into it. So, it has 
an irreplaceable role in controlling the Golgi Ca2+ stores. 
To date, more than 110 mutations of ATP2C1 gene 
have been reported.[5] In this paper, we reported three 
splicing-site mutations (c.2629 + 5A > G, c.2561-17C 
> T, and C.621-1A >) in FHHD-1, SHHD-2, and FHHD-
3, respectively and one missense mutations c.666T > C 
in SHHD-5. An APT2C1 gene with these mutations may 
encode abnormal gene products. Two mutations, c.683 
A > G in FHHD-4 and c.1523delAT in SHHD-6, resulting 
in premature termination and frameshift may cause a 
significant and an absence in the level of hSPCA1.

In summary, we report six novel mutations of the 
ATP2C1 gene and one reported mutation of the ATP2C1 
gene in eight Chinese patients, which will further 
expand the database of ATP2C1 mutations in HHD. We 
failed to find any relationship between genotype and 
phenotype, just like the previous reports.
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Using blue gel pen to mark 
freckles during Q-switched laser 
therapy

Sir,
Freckles, one of the common benign pigmented skin 
lesions, are small brown macules that appear on 
sun-exposed areas.[1] When requested for cosmetic 
purposes, the three Q-switched lasers (532 nm 
Nd:YAG, 694 nm ruby, and 755 nm Alexandrite) can be 
used to treat these lesions with excellent results.[2] The 
mechanism of Q-switched laser is based on the selective 
photothermolysis,[3] whereby selective absorption of 
high-power laser pulses causes selective removal of the 
abnormal pigment cells or vessels, without damaging 
other structures and without scarring.

During Q-switched laser irradiation, the localization of 
the macules is very important in treating the entirety of 
the macules appropriately, including smaller and lighter 
ones. When the practitioner wears laser safety glasses 
during treatment, the exact location of the macules 
can be difficult to visualize, especially in the smaller 
or lighter ones and insufficient light. In addition, as 
the laser treatment proceeds, there is often reactive 
vasodilatation, which can obscure the nearby untreated 
macules. A useful technique using a blue gel pen to mark 
freckles for Q-switched laser treatment is described.

Before Q-switched laser irradiation, all freckles’ 
location, including smaller and lighter macules, is 
exactly marked by a blue gel pen (M and G Tough Gel 
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