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ABNORMAL GROWTH PATTERN OF HUMAN FETAL
MAXILLA WITH CLEFT LIP AND PALATE

Soung Min Kim, Jung Hwan Kim, Ji Hyuck Kim, Young Wook Park, Jong Ho Lee', Suk Keun Lee?
Department of Oral and Maxillofacial Surgery, College of Dentistry, Kangnung National University, Gangneung,
'Graduate School of Dentistry, Graduate School of Dentistry, Seoul National University, Seoul,
*Department of Oral Pathology, College of Dentistry, Kangnung National University, Gangneung, Korea

This study is aimed to elucidate the abnormal growth pattern of human fetal maxilla with cleft lip and palate (CLP). Total 71 fetal maxillae with
CLP were obtained from aborted human fetuses. They were examined radiologically for the dimensional changes of maxillary trapezoid (MT) formed
by maxillary primary growth centers (MxPGC)(Lee et al., 1992). In palatal radiogram of the CLP maxilla, the MT was traced by the anterior and pos-
terior MXPGCs, and the dimensions of anterior and posterior maxillary widths, maxillary length, and MT length (MTL), and MT area were measured
for evaluation of the basic growth pattern of the developing maxilla. The growth of anterior and posterior MxPGCs was severely retarded in the prena-
tal maxillae with CLPs, showing abnormal shape of MT. Cleft lip subjects without cleft palate also showed arrested growth of MT. Unilateral cleft lip-
alveolar cleft or cleft paate (UCL-AC/CP) and bilatera cleft lip-alveolar cleft or cleft paate (BCL-AC/CP) showed enhanced abnormal MT pattern.
The abnormality of MT was most marked in BCL-AC/CP. It was also observed that the craniofacial malformations other than CLPs produced abnor-
ma MT. In conclusion, the MT growth of prenatal CLP maxillawas severely arrested and resulting in abnormal MT shape on the palatal radiogram.
BCL-AC/CP showed more protruded nasal septum than other types of CLPs, while UCL-AC/CP showed severe deviation of the protruded nasal sep-
tum towards the non-cleft side. Cleft lip only subjects also showed the abnormal growth of MT. These data suggest that the MT is primarily involved

in CLPs, and MT shape could be utilized as a sensitive indicator for the analysis of maxillary malformation in different types of CLPs.

Key words: Cleft lip and palate, Human fetus, Maxilla, Maxillary primary growth center (MXPGC), Maxillary trapezoid (MT)
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Table 1. Associated congenital anomalies seen in various types of cleft lip and palate

Cleft types No. Associated anomalies
1 UCL only 11 amniotic band syndrome (3), Mecke Gruber syndrome (1), anencephaly (1), CHD (2), tillbirth (4)
2 UCL-ACICP 14 amniotic band syndrome (5), anencephaly (2), Pierre Robin syndrome (1), CHD (1), tillbirth (5)
3 BCL only 10 amniotic band syndrome (2), Pierre Robin syndrome (1), anencephaly (1), CHD (1), tillbirth (5)
4 BCL-AC/CP % amniotic band syndrome (4), anencephaly (5), Potter syndrome (2), cystic lymphangioma (1),
Patau syndrome (1), CHD (3), stillbirth (10)
5 PCPICP 7 CHD (2), anencephaly (1), gastroschisis (1), tillbirth (3)
6 MCLP 3 Patau syndrome (1), anencephaly (1), Potter syndrome (1)
total 71

Abbreviation: UCL: unilaterd cleft lip, AC: aveolar cleft, ACP. dveolar cleft palate, BCL: hilaterd cleft lip, PCP: posterior cleft palate, ICP: incomplete
cleft paate, MCLP: median cleft lip and paate, CHD: congenital heart disease

Fig. 1. Palatal radiograms of CLP maxillae of human fetuses. Na-Nc: normal fetal maxillae, 22, 28, and 36
weeks of gestation, respectively. Inlet shows a scheme for maxillary trapezoid (MT). 1a-1f: Unilateral cleft lip
(UCL) only maxillae, 28, 31, 34, 35, 35, and 40 weeks of gestation, respectively. 2a-2f: UCL-alveolar cleft
(AC)/cleft palate (CP) maxillae, 16, 20, 24, 32, 36, and 40 weeks of gestation, respectively.
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Fig. 2. Palatal radiograms of CLP maxillae of human fetuses. 3a-3c: Bilateral cleft lip (BCL) maxillae, 21, 34,
and 40 weeks of gestation, respectively. 4a-4f: BCL-AC/CP maxillae, 16, 22, 28, 32, 38, and 40 weeks of
gestation, respectively. ba-5c¢: Posterior cleft palate (PCP)/incomplete cleft palate (ICP) maxillae, 29, 34,
and 40 weeks of gestation, respectively. 6a-6¢: Median cleft lip and palate (MCLP) maxilla, Patau syndrome
(20 weeks), anencephaly (35 weeks), and Potter syndrome (39 weeks), respectively.
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Table 2. Comparison of maxillary measurements between UCL-AC/CP and BCL-AC/CP
Messurements normd fetus UCL-AC/CP BCL-AC/CP
) (16 weeks- 40 weeks) (16 weeks- 40 weeks) (16 weeks- 40 weeks)
(ACiE ) (minimum-maximum) (minimum-maximum) (minimum-maximum)
AMW 89 - 198 115 - 26.2 132 - 29.2
PMW 73 - 168 84 — 195 110 - 228
AMW/PMW* 124 + 0.053 134+ 0173 1.22 + 0.088
ML 97 - 295 15.7 — 288 186 — 35.6
MTL 6.1 - 16.7 77 - 1713 75 -148
ML/MTL* 1.76 + 0.084 20+ 0.16 224 + 0.268

Abbrevigtion: AMW: anterior maxillary width, PMW: posterior maxillary width, AMW/PMW: ratio between AMW and PMW, ML: maxillary length,
MTL: maxillary trapezoid length, ML/MTL: ratio between ML and MTL, *: ratio, p<0.005
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