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Abstract

PERCHING syndrome is a rare multisystem developmental disorder caused by auto-

somal recessive (AR) variants (truncating and missense) in the Kelch-like family mem-

ber 7 gene (KLHL7). We report the first phenotypic and molecular description of

PERCHING syndrome in a patient from Central Africa. The patient presented multiple

dysmorphic features in addition to neurological, respiratory, gastroenteric, and dys-

autonomic disorders. Clinical Whole Genome Sequencing in the proband and his

mother identified two novel heterozygous variants in the KLHL7 gene, including a

maternally inherited intronic variant (NM_001031710.2:c.793 + 5G > C) classified

as Variant of Uncertain Significance and a frameshift stop gain variant

(NM_001031710.2:c.944delG; p.Ser315ThrfsTer23) of unknown inheritance classi-

fied as likely pathogenic. Although the diagnosis was only evoked after genomic test-

ing, the review of published patients suggests that this disease could be clinically

recognizable and maybe considered as an encephalopathy. Our report will allow

expanding the phenotypic and molecular spectrum of Perching syndrome.
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1 | INTRODUCTION

Perching syndrome is an autosomal recessive multisystem disorder

(OMIM #617055) caused by homozygous or compound heterozy-

gous variants (truncating and missense) in Kelch Like Family Member

7 gene (KLHL7), located on chromosome 7p15. The acronym

PERCHING has been proposed to include the most characteristic

features and each letter represents two important phenotypic ele-

ments: P for Postural and Palatal abnormalities, E for Exophthalmos

and Enteral-tube dependency/feeding issues, R for Respiratory dis-

tress and Retinitis pigmentosa, C for Contractures and

Camptodactyly, H for Hypertelorism and Hirsutism, I for IUGR/

growth failure and Intellectual disability/developmental delay, N for

Nevus flammeus and Neurological malformations, and G for facial

Gestalt/Grimacing and Genitourinary abnormalities (Jeffries

et al., 2018). This disorder is also referred to as KLHL7-related

Bohring-Opitz-like phenotype due to overlapping phenotype.

Although the phenotypic spectrum of Perching syndrome is broad

and multisystemic (Table 1), there seems to be a dysmorphic presen-

tation that may allow the clinical recognition of this syndrome.

Since the first report of this syndrome in 2016 (Angius

et al., 2016), 18 patients have been reported. We report on the first

African patient with Perching syndrome and compare the phenotype

to reported non-African, Asian, and European patients.
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2 | CASE REPORT

The index patient was referred to the genetic clinic at the age of

13 months for global developmental delay and abnormal morphologic

appearance. This boy was born preterm (36 weeks) from healthy and

non-consanguineous parents. Mother presented pre-eclampsia and

genital bleeding during pregnancy, but no further details were pro-

vided. He was born by caesarian section for hemorrhagic placenta

previa. The APGAR score was 1 at the first minute necessitating

resuscitation for over 10 minutes. The patient was treated in the Neo-

natology Intensive Care Unit (NICU) for respiratory distress, then

readmitted multiple times in the postnatal period for recurrent pulmo-

nary infections. Birth weight was 2450 g (�1.75 SD). He was the third

of four children. There was a pair of dizygotic twins, including a girl

who presented similar phenotype and course of disease as this pro-

band, reportedly. She died at the age of 4 years in the context of

respiratory distress.

His development was globally delayed, with severe hypotonia

noticed from 4 months. At 13 months of age he was still unable to

hold his head, sit without support, or develop speech. Seizures were

observed for the first time at 9 month of age and increased in fre-

quency with multiple episodes a day despite valproate acid and phe-

nobarbital treatment and omega-3 supplementation. In addition to

recurrent respiratory infections, he also exhibited recurrent febrile

episodes of unknown causes and feeding difficulties. He received a

blood transfusion at age 6 and 8 months, respectively. Chest X-ray,

performed at 9 months, was compatible with bronchitis while cardiac

ultrasound did not reveal any anomaly. MRI was not performed due

to financial limitations.

The patient had significant global growth delay (according to the

CDC growth charts (Kuczmarski et al., 2002) for 13 months) with low

weight (4.900 kg = �7.10 SD), marked short stature (62 cm = �5.74

SD) and severe microcephaly (OFC 38 cm = �8.27 SD). Dysmorphic

evaluation (Figure 1) showed microcephaly, long face, sparse scalp hair,

downslanted palpebral fissures, broad nasal tip, smooth philtrum, tented

upper lip, narrow mouth, jaw contracture, macrotia, broad inferior crus

of antihelix at left, underdeveloped inferior crus of antihelix of the right

ear, everted antitragus, wide internipple distance, absence of medial

transverse palmar crease on the right, partial bilateral cutaneous syndac-

tyly of toes 2–4. There were joint contractures (elbows, knees, phalan-

ges), with overlapping toes, camptodactyly of fingers and a typical

resting posture (internal rotation of shoulders, elbow flexion and fore-

arm pronation with clenched hands). He presented hyperreflexia.

The mother provided approval for clinical Whole Genome

Sequencing (cWGS), which was donated by the Illumina iHope pro-

gram, and for the inclusion of clinical photographs in scientific publica-

tion. Duo-based cWGS (proband and unaffected mother), performed

using TrueGemome™ Sequencing at 28�, identified two heterozygous

variants in the KLHL7. There was an intronic variant

NM_001031710.3: c.793 + 5G > C (GRCh37 Chr7:23183649G > C),

maternally inherited. This is a known very rare variant (gnomAD

v3.1.2 allele count 4, Allele frequency: 0.00003286) with no homozy-

gous individuals in population databases. It is predicted to disrupt the

splice donor site according to Human Splice Finder (https://hsf.

genomnis.com/home). The second variant was a novel frameshift stop

gain variant NM_001031710.3: c.944delG (p.Ser315ThrfsTer23)

(GRCh37 Chr7:23205324delG), predicted to cause a premature termi-

nation 23 codons downstream. This variant was absent in the mother,

the father was unavailable. The frameshift variant is absent from pop-

ulation databases and affects a highly conserved residue. There is no

benign prediction for this variant. The frameshift variant is classified

as likely pathogenic (LP) according to the ACMG-AMP guidelines,

whereas the intronic variant was classified as a variant of uncertain

significance (VUS) (Richards et al., 2015). Although the father did not

consent for testing and neither parent consented for testing the unaf-

fected siblings, compound heterozygosity was assumed based on the

strong phenotypic match with the deceased sister, which was sugges-

tive for the familial recurrence of KLHL7-related Perching syndrome.”

F IGURE 1 Clinical photographs of the
patient. Photographs at the age of
13 months showing long face (a, b),
downslanted palpebral fissures (b), broad
nasal tip (a, b), smooth philtrum (a), tented
upper lip vermilion (a), narrow mouth (a),
sparse scalp hair, macrotia (c, d), jaw
contracture (c, d), broad inferior crus of
antihelix (d), underdeveloped inferior crus
of antihelix (c), everted antitragus (c, d),
typical resting posture (internal rotation of
shoulders, elbow flexion and forearm
pronation) (e, f), wide internipple distance
(e), knee contracture (f), camptodactyly of
fingers (g, h), absence of medial transverse
palmar crease (i), partial cutaneous
syndactyly of toes 2–4 (j, k), overlapping
toes (j, k).
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3 | DISCUSSION

This report provides the first clinical description of Perching syndrome

in a patient from Africa. This is a very rare autosomal recessive disor-

der with only 18 other patients reported, most of them from Turkish

origin (Angius et al., 2016; Bruel et al., 2017; Cheraghi et al., 2020;

Heng et al., 2019; Jeffries et al., 2018; Kanthi et al., 2018).

The first patients with homozygous KLHL7 mutations were

reported as Crisponi syndrome/cold-induced sweating syndrome

(CS/CISS)-like or Bohring Opitz syndrome (BOS)-like due to the over-

lap clinical presentation although those syndromes are distinct and

have different disease-causing genes (Angius et al., 2016; Bruel

et al., 2017; Jeffries et al., 2018).

The phenotype in our patient matches reported presentations in

Perching patients for P (typical resting posture), for E (feeding difficul-

ties), for R (respiratory distress and recurrent infections), for C (jaw

contracture, joint contracture, camptodactyly), for I (failure to thrive,

global developmental delay, seizures), for G (microcephaly, long face,

downslanted palpebral fissures, broad nasal tip, smooth philtrum,

tented upper lip, narrow mouth, macrotia, broad inferior crus of anti-

helix at left, underdeveloped inferior crus of antihelix of the right ear)

and additional phenotypic manifestations (abnormal palmar crease,

overlapping toes, sparse scalp hair and hyperthermia). Due to financial

limitations, ophthalmologic and imaging evaluations were not con-

ducted to assess eye and brain abnormalities in our patient.

Interestingly, this patient was previously considered to have enceph-

alopathy of acquired origin due to the history of asphyxia, long resuscita-

tion and subsequent seizures, resulting in microcephaly, failure to thrive

and abnormal posture. Although an environmental contribution cannot

be excluded, the neurologic trajectory in this patient is reminiscent of

previously reported patients (Angius et al., 2016; Bruel et al., 2017;

Cheraghi et al., 2020; Heng et al., 2019; Jeffries et al., 2018; Kanthi

et al., 2018) and suggests that encephalopathy is a component of the

KLHL7-related neurodevelopmental disorder. This case also demon-

strates that neonatal distress, very frequent in low- and middle-income

countries, may overshadow the phenotype of congenital disorders and

these patients should not be excluded from genetic investigations. Also,

due to a lack of training in the dysmorphology field, likely some cases

continue to escape to clinical diagnosis (Lumaka et al., 2016).

Our patient died at the age of 2 years and 1 month. At the time

of his death, he was receiving multidisciplinary care.
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