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PJS according to the guidelines of American College of Medical
Genetics and Genomics (ACMG) (Table 1).

In family 2, co-segregation analysis demonstrated that the
proband (Ill: 1in Fig. 1cand 1d) inherited a heterozygous insertion,
€.1004.1005insT (p.Met335llefsTer25), from his affected mother
(Fig. 1c and 1d, II: 4), but did not transfer it to his daughter
(Fig. 1c and 1d, IV: 1). It was a translational frameshift muta-
tion in exon 8 of STK11, resulting in a premature stop codon and
loss of the C- terminal regulatory domain (CRD) (Fig. 1e). Muta-
tions within this CRD could attenuate the activity of AMP-activated
protein kinase, impair downstream signaling, and affect the polar-
ity of cells [7]. Based on available evidences, we considered that
€.1004.1005insT (p.Met335IlefsTer25) was a novel and probably
de novo “pathogenic” mutation of STK11 (Table 1).

In general, PJS can be easily diagnosed based on characteris-
tic features (mucocutaneous pigmentation and GI hamartomas).
However, typical manifestations may not always appear in an
affected individual and/or draw sufficient attention, especially
in those without positive family history. In this case, the indi-
vidual is often prone to develop serious outcomes, leading to
inevitable open surgery or even cancer [8]. In family 1, the
affected boy’s father neglected his fading pigmentation and incon-
spicuous GI symptoms until he was diagnosed with advanced
colorectal cancer. Fortunately, the tragedy increased awareness
and allowed timely diagnosis and treatment for the boy. Our
identified likely pathogenic mutation (c.907_915delATCCGGCAG
[p.lle303_GIn305del]) provided molecular diagnostic evidence for
PJS, and it could be used for early diagnosis of individuals whose
family has a history of the condition.

Usually, individuals with positive family history desire to know
the risk of PJS on themselves and their offspring. Genetic testing
of STK11 gene is an effective way to identify potential PJS patients
ahead of onset of symptoms, and provide predictive diagnosis, fur-
ther management and genetic counseling for affected pedigrees.
In the case of family 2, we identified that the proband inher-
ited a novel heterozygous pathogenic mutation (c.1004.1005insT
[p.Met335IlefsTer25]) from his affected mother, but fortunately
did not transmit it to his daughter, greatly relieving their stress
and anxiety. If they have future pregnancies, prenatal genetic
testing or preimplantation genetic diagnosis (PGD) could help
them avoid an affected baby based on the identified pathogenic
mutation. In fact, prenatal diagnosis of PJS by genetic testing
of STK11 gene has been successfully performed in India [9] and
China [10].

In summary, we report clinical and molecular characteris-
tics of two unrelated PJS families with different outcomes, and
identified a novel and probably de novo “pathogenic” mutation
(€.1004.1005insT [p.Met335IlefsTer25]) of STK11 gene. Our work
not only highlights the broad pathogenic mutation spectrum of PJS,
but also emphasizes the importance of genetic testing and counsel-
ing in high-risk individuals.
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Noninvasive prediction model for diagnosing A
gastrointestinal stromal tumors using
contrast-enhanced harmonic endoscopic

ultrasound: Methodological issues

Dear Editor,
We read with great interest the recent paper by Cho et al,,

published in the Digestive and Liver Disease journal, entitled “Non-
invasive prediction model for diagnosing gastrointestinal stromal
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tumors using contrast-enhanced harmonic endoscopic ultrasound”
[1].

They aimed at creating a noninvasive prediction model for
diagnosing gastrointestinal stromal tumors (GISTs) using contrast-
enhanced harmonic endoscopic ultrasound (CEH-EUS). We would
like to mention some methodological issues to avoid mislead-
ing interpretation of the results. Firstly, the manner in which the
authors recruited patients to the study provokes controversy. Actu-
ally, they enrolled convenient participants while no appropriate
sample size calculation and selection strategy were determined in
the study design. Therefore, the sample size could be subjected to
the selection bias. Secondly, the authors introduced factors such
as the positive vascularity (Odds Ratio (OR)=27.765, 95% Confi-
dence Interval (CI)=5.336-144.458) and low long-to-short ratio
(LSR) (OR=18.940, 95%CI =3.623-99.007) as the independent pre-
dictors of GIST. On the contrary, a big estimated ORs with wide
CIs does not always mean a strong predictor, it could be due to
the sparse data problem which leads to the biased estimation of
parameters. It happens when the observations in the combination
of exposure and outcome strata are rare. The authors could use
appropriate statistical methods such as Firth penalization and Data
Augmentation to reduce sparse data bias [2-4].

Finally, internal and external validities are essential parts of a
prediction study to confirm the validity of the obtained results,
while this study ignored these parts. There are several methods to
investigate internal validity such as split-sample validation, cross-
validation and bootstrapping. Regarding the small sample size of
this study, we recommend bootstrapping approach [5]. External
validity checking is also essential to support the general appli-
cability of the prediction model [6]. We suggest considering the
mentioned methodological issues to obtain reliable results.
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