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[ Abstract | Objective: To analyze the clinical and genetic characteristics of
children with Keishi-Bukuryo-Gan (KBG) syndrome. Methods: The clinical and
genetic data of 5 children with KBG syndrome admitted in Children’s Hospital
Affiliated of Zhengzhou University from November 2018 to September 2020 were
retrospectively analyzed. Results: Five children were all males who came from four
different families. All children presented triangular face, bushy eyebrows, thin upper
lip, large or delayed closure of anterior fontanel, and abnormal bone development. Four
cases had growth retardation, large ears, thick ear lips; 3 cases had large central
incisors; 2 cases had congenital heart disease; 2 cases had abnormal skin changes; 2
cases had genital changes; and 2 cases became grumpy. Liver and kidney function,
thyroid function, blood gas analysis and electrolyte of the children were all in the
normal range. Three children received bone age examination, and all showed bone age
lag. Two cases showed backward myelination of white matter in MRI. Whole exome
sequencing revealed that all 5 children had heterozygous mutations in the ANKRD11
gene, among which ¢.6836_6837delTG, ¢.5866C>T, and ¢.6270delT were newly
discovered mutation sites. None of the parents of probands were found to carry the
mutations in ANKRDII gene. Two cases achieved height catch-up and cognitive
improvement after treatment with recombinant human growth hormone. Conclusion:
KBG syndrome is characterized by a wide spectrum of phenotypes, and large or delayed
closure of the anterior fontanel, large ears and thick ear lips may be the main
manifestations of the disease in infants and young children. ANKRDI1 gene mostly
presents spontaneous mutations, and early application of growth hormone therapy can

achieve height catch-up and cognitive improvement without obvious adverse reactions.

[ Key words | Genetic diseases, inborn; Keishi-Bukuryo-Gan syndrome; ANKRD11 gene;

Phenotype; Growth retardation; Recombinant human growth hormone
[J Zhejiang Univ (Med Sci), 2021, 50(4): 494-499.]

[ 45B81E | Keishi-Bukuryo-Gan %2 54 (KBG 4244k ) ; £ A £ K % (recombinant
human growth hormone ,thGH) ; # 3£ 3% 5% 4% (magnetic resonance imaging, MRI)

KBG ZE & fF 2 AR #E Herrmann %[”ﬂ: 1975 4F
HKARGE R AR & F IR EYIF SR Rk
BREERIN) 3N FEE K4 . KBGLZEATE
KRR, 2 H AT ERIER 1 200 2241 | i [H
WAL A ERE | 8 T 5 3 A s
20114F,Sirmaci 2 JESLKBG & A fF & T
ANKRD 13 H 55 ANKRD 113 A 1)
16q24. 35, H W Yk B kit . A
B2 3% 22 Wi 92 2 O B0 5 P e 1) s 22 HL 3 Y

i, Ml UL HRAES | R S 32 1 KBG
RO T RE N XGEBBAL RIS 4 K BUAH
WEYE . ANKRDIIFEPIGE T 16 5 Y (AR | 2t
X 13 AME T2l #Z 202144 ], ClinVar
B U T 300 MANKRD 117 | R 28578
KAETEF S HMNEF o 20184 LK, A K2
Bt L B BE ity T 4 DK RIS B KBG 2R A1k
SEL R R B 3 AN A AR i, HARAE 5 2
BRGEA 225 . B 5 6 KBG 28 A fE LAY I



-+ 496 - WHT R 2 (BE24RR) Journal of Zhejiang University(Medical Sciences )

KRR LR ZAE A9 KM UE LI T 8T o
1 XWHR5FFE

1.1 % %

20184F 11 H 32020 4F 9 A A K=~k g L
HERE IR S B KBG LA E L. FrA L
KBG 2 & 1E 2 Wi XI55 & Gene Reviewsi2Wiks
T BT IR B /AR R T AT I
B A VLR A EE R — A EE RIS
BRI, B IN B /RANKRD 113 R B0 P %
A A FEANKRD I I{E N 16q24. 36, T3 E
M. OE A5, JUHZE KW LY s QFRFEH: i
POy i) A SN =L IR I 1 (I NN L
) ; AR @—HoFE B A KBC LA
it . WERN . O FHE R Z 8% E
%K@k EFH (WK KRLE ME); QR
W @R IER VN2 4bRiEZE ) ; ©FETE (i)
W ; @I X A 48R s DF M ; @A [F] A2 2
= ) PRI ; QA ST & 1 14 i i (81 57 5 A0
FrFIME ; ADR 52

Sl LY A B E, Bl 1~4 00 “AsERK A
BIRGE” RFEUFEL, 65 M4 [ BIXUL , K61 4
W2 Ja TR . A5 14 27
J& JLE PR Be A B ZS Dt 23 it (2021-K-058) , &8 L
ACBRE B MG R A . A SCRERH R I 1B 3
fEAS A A &
1.2 IR YRR A JI0EAh

SFAE B LAME I 6~10 mL, 523 F 5 Thfg A
ARIRTIRE Mo FAR BT R BT TR R R
S F AR R DRI, Sk M MRT A R R RG A 2%
W SEIR B RV . 1 B 34T AR K IR
RARE (W] AR TR0 A 5 2 ) 1) 1~ 451 347
HARAGAT B4 1] 5 PRIAF / INASR I % o
1.3 PRI A Bo bk b

SR A B LA I3 mL, $2 B PR 24

DNA #4748 205, 4 D0 3 ) 455 25 1A
T X B R 6 s A8 /N Bt A sl it 2k 45 58
AFHERY IR AL BESE R AT AR - PERRIE I . &
WA 26 [ Be 2kt L 2 5 L R 2 22 SRS T B
RN TP IAE S AR E RN AR DAL 5
AR S B TE
1.4 Ty

B 1 A5 276 W4 N A5 T [R5 F #2532 thGHIR
7 (0.075~0. 100 1U - kg ' - d7"), 4 3~61 A bz
— I, M UL R S R B O DhEE B R
BRI RE S MR 5 1 3 5 97 2% , AT IR B TR E
IGIT s 0 4 8232 R IRYT R H thGH 44
1515 74H K B FAIE R, R T T

2 # R

2.1 SHEILRMGE ST

SO ILAA =k W8 G EF ATIXR
PG IR CEESR B SR (E ) 4 BILAER
KEBZ,3HEILA IR, 200 8L R
ONER . A B L EAEHRI T 1 1513 5] 4
[IRREN iy NI =N = =S EN - A G I AN A 2 P =
B E AR HISH (& 2) 2 BIfE7E B ek A, 4
1A T I BE T30 B R 5 B (181 3) , 1912
VU IR B FRAEL B | B3 A AL 5 2 AP AE A FE AR MU, H
Hh 5] 4 2 0 SE AU SRR, 1) 1 4R B PRGE T 2, B
2R R SR IUR/NTEH 5 2480 (151 2 Fn o 3 )t S P A%
SR AR, RSN KBCLERTEEIL
I R AR, B EL R A DUAE R SN, B
FEAR SCHERHR ) v f R 8 UL R R el AR B e
A R A AR O A S A R L
2.2 SHIEILR S RS E SRR A A R

111 M) 5 BRAE TCRP RSB 5 5 4 24 2 IR e A
TR , 4 H AR T RIPRESUE AN AR 13 F2 5 1f
13 22 S BB ITAE RO A 5 81 4 10 A2 s IR EE B
82 e RN WS (M BR B ) BRI, 2 H ik

A B: RS IRIE, EANTEN B C./NEER ;D E /MBS, S
Bl 1 KBGCLAMEEILE AT RN
Figure 1 Skeletal manifestations in the children with KBG syndrome
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Figure 2 External ear manifestations in the children with KBG syndrome
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Figure 3 Skin manifestations in the children with
KBG syndrome
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Table 1 Growth and development of 5 children with KBG syndrome

oo oA W 2 AW
Hr(em) KHE(kg) FR(F) HFE(em) EE((kg) KEW  FR(E) BE(em) HE(kg) KEH
1 50 2.80 2.2 80.5 10.0 60 4.3 102.5 15.7 71
2 50 3.20 2.0 83.0 9.1 45 3.3 97.7 10.5 60
3 43 2.40 2.2 79.5 9.5 72 3.5 83.6 11.5 75
4 — 1.35 1.0 71.0 8.5 52 1.7 76. 8 9.6 56
5 41 2.10 1.1 73.5 9.6 55 1.7 79.3 10.0 61
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Figure 4 Height growth curve of 5 children with KBG

syndrome
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