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Abstract 16 

Agnathia is one of the first pharyngeal arch deformities which referred to mandibular abnormality. The 17 

aim of this case report was to describe an unusual form of agnathia-otocephaly in a Mehraban ewe-lamb 18 

which was accompanied by other malformations. The scrutiny of the lamb face indicated a chain of 19 

abnormalities in head region. Lack of mandible, lips, rima oris, oral cavity, tongue and teeth were 20 

recognized. Eyes and ear lobes were normal but the base of pinnaes met each other in the ventral to the 21 

atlantooccipital joint and formed a single external acoustic meatus in the ventral of atlantooccipital joint. 22 

The nostrils were normally formed but due to the lack of lip formation, especially the upper lip, philtrum 23 

was not form. The hyoid apparatus was normally developed. The laryngopharynx had no connection with 24 

nasopharynx and was ended blindly. Also, the nasal cavities ended blindly because of rinopharyngeal 25 

aplasia and there was no choanal foramen. So, the abnormal pharyngeal region caused non-functional 26 

respiratory system and followed by death. 27 
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 29 

Case History  30 

The congenital defects of pharyngeal arches have been shown in many scientific reports. Agnathia, also 31 

known as otocephaly is one of the first pharyngeal arch deformities, which referred to mandibular 32 

abnormality. Agnathia, micrognathia, brachygnathia, parrot beak, bird face, undershot jaw, 33 

strophocephalia and overshot jaw are the scientific terms that are suggested to describe the various types 34 

of mandibular defects and applied according to the severity of the presented malformation. 35 

The incidence of agnathia-otocephaly in human populations is a rare condition, but on the contrary, small 36 

ruminants are talented for this malformation. These defects mostly are along with other types of 37 

abnormalities, especially in the head region (Frixos Pourlis, 2008). The first literature in human was 38 

published in 1990 by Brown and Marsh . The otocephaly in small ruminants was described for the first 39 

time in 1827 (Dennis & Leipold, 1972). The next published reported case contains different levels of 40 

otocephaly and diverse grading plans with no consensus program (Theret, 1948; Fisher, 1955; McFarland 41 

& Deniz, 1964; Smith, 1968; Schneider et al., 1978; Frixos Pourlis, 2008).  42 

Pursuant to classification, breeds of sheep and grade of agnathia, the occurrence of this malformation in 43 

sheep differs amidst the reported studies. In 1972, on scrutiny of spontaneous congenital defects in 44 

Merinos breed herds, 25 cases of agnathia (31% deadly anomalies) were detected in 80 lifeless carcasses 45 

of newborn lambs (Hughes et al., 1972). According to the study of Dennis and Leipold (1972), in 46 

Western Australia, over a period of 3 years, 401 deformed lambs were evaluated, and 74 cases of diverse 47 

forms of agnathia (18.3% lethal defects) were recorded. 48 

In the present case report, we describe an unusual form of agnathia-otocephaly in a Mehraban ewe-lamb, 49 

which was accompanied by other malformations. 50 

Clinical presentation 51 

A neonatal male Mehraban lamb was presented in the large animal clinic of the veterinary science faculty 52 

of Bu-Ali Sina University. The lamb was born with an abnormal head and aplasia of the mandible and the 53 

oral cavity. The patient died shortly after a normal birth. At first, External examination and photography 54 

of the lamb were conducted. Thereafter, two simple radiographs were taken from the head region of the 55 

lamb in the dorsoventral and lateral views by a portable x-ray device (ECOTRON-Korea) with a power of 56 
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60 / (0.6) ((KV / (mAs)) from 100 cm distance, and after dissecting the carotid sheet, latex was injected 57 

into the vessels. Finally, the lamb`s carcass was dissected for evaluation and diagnosis of internal 58 

abnormalities. 59 

Anatomical Findings 60 

External examination of the lamb showed that the head region was abnormal (Figure 1B). In the head 61 

region, mandible, lips, rima oris, oral cavity, tongue and teeth were not formed. Eyes and ear lobes were 62 

normal (Figure 1B), but the base of pinnaes met each other in the ventral to the atlantooccipital joint and 63 

formed a single external acoustic meatus in the ventral of atlantooccipital joint (Figure 1A). The nostrils 64 

were normally formed, but due to the lack of lip formation, especially the upper lip, philtrum was not 65 

formed. 66 

In the area below the throat, ventral to the atlas and axis, the pharynx was inflated (Figures 2C and 2D). 67 

In the external examination of the other regions of the body, no other malformations were observed, and 68 

the trunk, limbs, tail and neck represented normal structure. After peeling and dissection of the head and 69 

cervical regions, lack of formation of the mandible, oral cavity, tongue and teeth was confirmed. The 70 

maxilla was incompletely organized, and its alveolar process was not developed. The hard palate existed 71 

with low thickness. The nasal conchaes, ethmoidal conchae, and meatuses were formed ordinary. But the 72 

nasal cavities ended blindly due to aplasia of rinopharynx, and there was no choanal foramen (Figure 2A). 73 

Also, the nasal septum was developed obliquely (Figure 1D). The palatine sinus was the single paranasal 74 

sinus which was well distinguishable (Figure 2B). 75 

In the pharynx, the distal end of the esophagus was closed and inflated at the laryngopharynx region 76 

(Figure 2C and 2D), and also, megaesophagus was seen in the cervical and thoracic parts of the 77 

esophagus (Figure 2D and 3D). At this inflated end of the esophagus, yellowish fluid was accumulated 78 

(Figure 3B). Laryngeal cartilages were formed normally. The carotid artery and jugular vein were 79 

normally formed up to the head on both sides of the neck. But, left and right facial arteries separated on 80 

both sides and then met each other at the ventral midline of the head. This single fascial artery, after going 81 

on to the middle of the head, was ramified left and right lateral nasal arteries. 82 

At the site of carotid arteries division in the head area, diverticula or aneurism were seen in both sides that 83 

left one was bigger than right (Figure 3C). The maxillary artery, which was a branch of the carotid artery, 84 

separated from the carotid artery next to the diverticula and had gone to the upper parts of the head. 85 
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The parotid salivary gland was formed ordinarily, but, the sublingual and the mandibular salivary glands 86 

were not observed. Also, the thymus gland, along with the trachea at the neck region, was clear. 87 

Radiologic Observations 88 

In X-ray observations, the lack of mandible, oral cavity, tongue, oropharyngeal and nasopharyngeal 89 

cavities was confirmed. Also, the thin frontal bone without sinus was recognized. The occipital condyles, 90 

hyoid apparatus and nasal conchae were seen in the radiograph (Figures 1C and 1D).  91 

Assessments  92 

The neonatal mehraban ewe-lamb characterized in this study is a fatal congenital disorder named 93 

agnathia. In this case, the oral cavity, tongue, mandible, teeth, ears and face were malformed. The 94 

abnormal pharyngeal region developed in the presented lamb caused a non-functional respiratory system 95 

and followed by early death after birth. 96 

The mandibular absence and related ear and fascial abnormalities were classified in different plots, and 97 

the authors categorized the head malformations in various animals (Gladstone & Wakeley, 1923). Dennis 98 

and Leipold, (1972) categorized the first pharyngeal arch abnormalities morphologically, which is divided 99 

into five main types and consists of all mandibulofacial malformations (Dennis & Leipold, 1972). This 100 

case of first pharyngeal arch abnormality illustrates an moderate  form of type 3-otocephalia. 101 

The history of mandibular development is complicated in the vertebrates. The momentous pathogenetic 102 

mechanism of mandibular abnormalities implicates the ventral part of the first pharyngeal arch, which can 103 

be a secondary malformation, and insufficient immigration or proliferation of the neural crest cells, 104 

arising from the dorsal part of the neural epithelium, can be a primary factor to that secondary 105 

malformation (Wright & Wagner, 1934). Also, it was proposed that agnathia can be a result of two 106 

factors. The first one is a perturbation in neural differentiation in the region of the cranial neural plate, and 107 

the second is a malfunction of mesodermal elements, which are needed for induction of the neural plate 108 

and neural crest derivatives (Pauli et al., 1983). Differently, agnathia can be the consequence of a primal 109 

deficiency of the mesoderm in mandibular prominence (Juriloff et al., 1985). 110 

Macrì et al (2008) Described the radiological and gross findings of the Agnathia condition observed in a 111 

male Comisana lamb. Clinical observations showed that the lamb had astomia, proboscis, lack of 112 

mandible, bilateral hypoplasia of the maxilla and slightly prominent fluctuant pharyngeal diverticulum. 113 
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Also, the pinnae of the ears were fused in the ventral midline (synotia) with a common athresic external 114 

auditory meatus, similar to our reported case. Furthermore, the absence of the mandible, hyoid bones, 115 

tympanic bullae and hypoplasia of the maxilla, laringo-pharyngeal diverticulum and dilation of the 116 

esophagus were other observations (Macrì et al., 2008). In the current study, In the head region mandible, 117 

lips, rima oris, oral cavity, tongue and teeth were not formed; similar to those in a previous report (Macrì 118 

et al., 2008) 119 

A female lamb of the Chiotiko breed with severe agnathia-otocephaly has been reported in another study. 120 

In this report, lack of the mandible and related structures, extensive malformation of the head, 121 

synophtalmia-exophthalmia and synotia were seen (Frixos Pourlis, 2008), Similar to the findings of the 122 

present report. Drastic encephalon deformity was seen in the cranial cavity. The nasal and ethmoidal 123 

conchae were normally developed and distinguishable, whilst the nasopharyngeal aplasia caused blind 124 

termination of the nasal cavities. The nose and nasal septum were a little slant. The skeleton of the female 125 

lamb was normal except for the skull. The lower jaw, superficial and masticatory muscles, and oral cavity 126 

was completely absent (Frixos Pourlis, 2008). Most reports in this study, also observed in the current 127 

report. 128 

The lack of hyoid bones and system was observed in Chiotiko lamb agnathia (Frixos Pourlis, 2008), but, 129 

in our case, the hyoid apparatus was completely developed. In Chiotiko lamb agnathia, the cranial cavity 130 

was almost unoccupied (Frixos Pourlis, 2008). Whereas, in mehraban lamb with agnathia, the cranial 131 

cavity was occupied with normal size brain with shallow gyruses (Figure 3A). 132 

Vali et al (2014), using Three-Dimensional CT Scan methods, reported a lamb was born with abnormal 133 

appearance and mandibular aplasia that died shortly after birth. In this report, mandibular aplasia and 134 

skull dyplasia, mandibular aplasia, synopthalmia, incisive and nasal bone dyplasia were observed (Vali et 135 

al., 2014). In the present report, the nostrils were normally formed, but due to the lack of lip formation, 136 

especially the upper lip, philtrum was not formed. 137 

In Frixos Pourlis (2008) report, the salivary glands were absent, while in the current report the parotid 138 

salivary gland was formed ordinarily, but, the sublingual and the mandibular salivary glands were not 139 

observed. The lack of the right kidney has been reported in human and Chiotiko lamb (Pauli et al., 1981; 140 

Frixos Pourlis, 2008). Also, one case of unilateral renal agenesis was reported in 74 lambs with agnathic 141 

deformity (Dennis & Leipold, 1972). But, in this case, kidneys were formed normally. 142 
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Figure Legends 

 

Figure 1. A: Ventral view of the single external acoustic meatus (Arrow), B: Lateral view of the head 
region, C: Lateral radiograph of the head region demonstrates the lack of mandible, oral cavity, tongue, 
oropharyngeal and nasopharyngeal cavities. Reduced bone opacity indicates a thin frontal bone without 195 

sinuses in the dorsal part of the skull. The occipital condyle (Circle) and the hyoid apparatus (Dashed 
arrow) are seen in the caudoventral part of the skull. D: In the dorsoventral view, the occipital condyles 
(Circles), a spiral nasal septum (Asterisk), and two deformed nasal conchaes (Arrow heads) are seen. 
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 200 

Figure 2. A: Sagittal section of the nasal cavity, Dorsal nasal conchae (1), Middle nasal conchae (2), 
Ventral nasal conchae (3), Straight fold (4), Alar fold (5), Basal fold (6), Ethmoidal conchae (7), and 
blind end of nasal cavity (8), B: Transverse section of nasal cavity, Nasal septum (1), Palatine sinus (2), 
and Nasal conchaes (3), C: Ventral view of the pharynx, Arytenoid cartilage (1), Epiglottis cartilage (2), 
Stylohyoid process (3), Laryngopharynx (4), and inflated pharynx (5), D: Ventral view of the cervical 205 

region, inflated pharynx (1), megaesophagus (2), Trachea (3), and Thymus gland (4). 
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Figure 3. A: The brain with shallow gyruses (Black asterisk), B: Ventral view of the pharynx, yellowish 
fluid (Yellow asterisk), Glottic cleft (Yellow arrow head) C: Diverticula or aneurism (Black arrow) at 210 

the site of carotid artery division, D: Lateral view of thoracic cavity, Megaesophagus (Black dashed 
arrow). 
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 215  گزارش بررسی ظاهری و راديولوژيک آگناتيا اتوسفالی در يک بره نژاد مهربان

  ٢، علی کالنتری حصاری١، سيدمسعود ذوالحواريه*١، مرتضی ياوری١محمد بابايی

  گروه علوم درمانگاهی، دانشکده پيرادامپزشکی، دانشگاه بوعلی سينا، همدان، ايران.١

  کی، دانشگاه بوعلی سينا، همدان، ايرانگروه پاتوبيولوژی، دانشکده پيرادامپزش ٢

 حيگزارش تشر نيشود. هدف از ایمنجر م نييفک پا یاست که به ناهنجار یکمان حلق نياول یها یاز بدشکل یکي ايآگنات

 220صورت بره  قيدق یتوام بود. بررس یگريد یها یمهربان بود که با ناهنجار شيدر بره م یاتوسفال ايآگنات رمعموليشکل غ

ها، شکاف دهان، حفره دهان، لب ن،ييسر بود. عدم وجود فک پا هيحدر نا هایاز ناهنجار یارهيهنده وجود زنجنشان د

مفصل  یشکم هيگوش در ناح یهاگوش نرمال بودند، اما قاعده الله یهاها و لوبداده شد. چشم صيها تشخزبان و دندان

 ليکتش یپس سر-یمفصل اطلس یحد را در قسمت شکموا یگوش خارج یمجرا کيو  دهيبه هم رس یپس سر -یاطلس

 لتروميف ،يیلب باال ژهيوها، بهنشدن لب ليتشک ليشده بود، اما به دل ليتشک یعيبه شکل طب ینيب یهاداده بودند. سوراخ

 225حلق نداشت  یاینيب هيبا ناح یحلق ارتباط یاحنجره هيبود. ناح افتهيبه طور نرمال توسعه  ینشده بود. دستگاه الم ليتشک

بسته حلق به صورت ته یاینيب هيناح ليعدم تشک ليبه دل ینيب یهاحفره نيبود. همچن افتهيبسته خاتمه و به صورت ته

و به دنبال آن  یتنفس ستميس یباعث ناکارآمد رنرماليغ یحلق يۀناح نيبود و سوراخ شوان وجود نداشت. بنابرا افتهيخاتمه 

  مرگ بره شده بود.

  بره ميش مهربان ، : آگناتيا، بدشکلی ، مادرزادیدیکلمات کلي
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