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ABSTRACT

This new classification is based on the analysis of the following:
1. The study of Embryological developments of the normal structures and the clefts in the head and

neck regions,

2. The Clinical presentation of Clefts in the head and neck regions in our series of 146 cases,
3. The study of clefts under Rare craniofacial, Branchial [Cervical] and Classifications by various

Authors and

4. The review of Literature pertaining to the clefts in head and neck regions.

The documentation of commonly diagnosed and treated cleft lip and palate anomalies have remained
unsatisfactory. As the regular cleft lip and palate falls within the purview of this new classification, a
separate classification of Rare Craniofacial clefts can be avoided. This is an attempt made to bring
all varieties of cleft deformities in the head and neck region under one Classification and to plan and
execute better techniques in the field of assessment and management.
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INTRODUCTION

he incidence of clefts in the head and neck region is

not rare. The cleft may occur in isolation or in

combination with soft and skeletal tissues. The clefts
may be seen in variable degrees on either side [unilateral]
of the midline or on both sides [bilateral]. Some of the
clinically diagnosed and treated cases of cleft lip and palate,
have shown other type of hidden clefts in the face on further
investigations at the time of pre/post operative follow up
after this study was taken up.
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Varieties of separate classifications are projected with
regard to cleft lip and palate. The clefts falling under the
category of "Rare Craniofacial Clefts" are also classified by
many authors differently. One of the popular classifications
is that projected by Sir Paul Tessier's as "Rare Cranio Facial
Clefts". The central point of reference in this classification
is the orbit.

Keeping in view the fact that most of the clefts in our series
are radiating from the oral cavity outwards, the oral cavity

is taken as the central point of reference for the Anterior
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Median and Oblique Craniofacial, Cervical [Branchial], Lower
Median Facio Mandibular and Median Cervical Clefts. Those
Transverse clefts that occur in the region of the orbit [IX
and X] and the Posterior clefts in the head and neck region
[IA and IB] have no relation to the oral cavity as the point
of reference. To simplify, the Numbers from [ to XV are used
to denote the clefts in the soft tissue and skeletal structures
in the head and neck regions. The clefts are required to be
described as left sided [L] or right sided [R] or bilateral [L
and R]. The clefts in the left side are numbered in clockwise
direction and the clefts in the right are numbered in the
anti clockwise direction from midline outwards. The clefts
may be isolated soft tissue clefts [S] or skeletal [Sk] or
combined clefts [S and Sk]. The clefts may be in varying
degrees as incomplete or complete in soft and skeletal
tissues or combined [Table 1 and 2, and Figures 1, 2 & 3].

MATERIALS AND METHODS

This new Classification is arrived at on the basis of analysis
of the following:

1. The clinical presentation of Cranio Facial and Cervical
[Branchial] Clefts in the head and neck region in our
series of 146 cases,

Table 1: Classification of cranio facio cervical clefts
1. Soft tissue

A. ANTERIOR
Group No. Location of Clefts
1. Upper Median Facial I Upper (U) lip, Nose, Naso-frontal
and Frontal
2. Oblique Facial 1. U. Lip, Nose, Fore head
M. U. Lip, Nose, Fore head
IV. U. Lip, Face, Eyelids (ocular),
Fore head
V. U. Lip, Face, Eyelids (ocular),
Fore head
VI.  U. Lip, Face, Eyelids(ocular),
Fronto - parietal
VII.  U. Lip, Face, Temporo-parietal
VIII.  Commissural, Face, Auricular
3. Transverse Facial (Ocular) IX. Medial canthal
X Lateral canthal
4. Cervical (Branchial) XI. First branchial cleft
Xll.  Second branchial cleft
Xlll.  Third branchial cleft
XIV.  Fourth branchial cleft

5. Lower Median - XV.  Lower Lip
Facio Cervical Tongue
Cervical
B. POSTERIOR
1. Upper Median - Head IA Cranioschisis
Occipital encephalocele
2. Lower Median - Cervical 1B Rachischisis

Cervical encephalocele

2. The study of investigations: Radiological in 126 cases,
CT Scan in 46 cases, 3D Scan in 24 cases, MRI in one
case, Genetic Karyotype studies in 7 cases and Echo
Cardiogram in 4 cases.

3. The study of presentation of various Cranio Facial and
Cervical Clefts described under 'Rare Craniofacial Clefts,
Branchial Cleft Anomalies and other classifications
and

4. Areview of clinical cases and literature pertaining to
the various clefts including those in the Posterior
aspects of head and neck region.

EMBRYOLOGY

The head and neck region development occurs during 4th
and 8th weeks of embryonic life. The facial primordia begin
to appear early in the fourth week around the large
stomodeum. The face is formed by the fusion of five
swellings [primordia, i.e., an unpaired frontonasal process,
a pair of maxillary processes and a pair of mandibular
processes. The Pharyngeal Apparatus contributes
extensively to the formation of the face, nasal cavities,
mouth, larynx, pharynx and neck. Much of the human face
and neck is derived from the ancient gill apparatus. Most

Table 2: Classification of cranio facio cervical clefts
2. Skeletal-bony and cartilagenous

A. ANTERIOR
Group No. Location of Clefts
1. Upper Median - Cranial . Maxilla, Nasal, Ethmoid, Vomer
2. Oblique - Cranial Sphenoid, Frontal
II. Maxilla, Nasal, Ethmoid,
Lacrimal, Palatine, Sphenoid,
Frontal
M. Maxilla, Nasal, Lacrimal,
Palatine, Sphenoid, Frontal
\A Maxilla, Zygoma, Frontal

V. Maxilla, Zygoma, Temporal,
Parietal
VI. Zygoma, Temporal, Parietal

VIl.  Zygoma, Temporal, Parietal
VIIl.  Mandible

3. Transverse Cranial X Medial - Nasal, Ethmoid,
(Ocular) Lacrimal
X Lateral - Fronto zygomatic,
Temporal
4. Lower Median - XV.  -Mandible
Mandibular
5. Cervical - Cartilagenous XV - Hyoid,
- Cricoid,
- Thryoid,
- Trachea
B. POSTERIOR
1. Upper Median - Cranial 1A Cranioschisis
Occipital encephalocele
2. Lower Median - Cervical 1B Rachischisis
Vertebral Cervical encephalocele)
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Figure 2: Cranio facio cervical (branchial) clefts-1. Soft tissue-A. Anterior. A. and B. In Child - Anterior View

congenital anomalies in this region originate during
transformation of the pharyngeal apparatus into its adult
derivatives.

During the fifth week, the second pharyngeal arch enlarges
and overgrows the third and fourth arches, forming an
ectodermal depression - the cervical sinus. The pharyngeal
grooves disappear except for the first pair, which persist as
the external acoustic meatus. The pharyngeal membranes
also disappear, except for the first pair, which become the
tympanic membranes. The Branchial anomalies result from
persistence of parts of the pharyngeal apparatus that
normally disappear. The Branchial cleft anomalies include
branchiogenic sinuses, cartilaginous rests, fistulae and
cervical cysts. There are four Branchial cleft anomalies
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described. The First Branchial cleft anomalies are above the
level of hyoid and the external orifice is near the auricle or
beneath the mandibular ramus. The Second Branchial cleft
anomalies are the most common. The external opening is
near the junction of the middle and lower thirds of the
sternocleidomastoid muscle. The Third branchial cleft
anomalies are rare. The external orifice may be located in a
similar manner as that of the Second Branchial cleft fistulae,
along the anterior border of the lower half of the
sternocleidomastoid muscle. The Fourth Branchial cleft
anomalies are rare. The internal openings of all the above
four Branchial Cleft anomalies open in the tonsillar fossa
and piriform sinus.

The thyroid gland develops from the thyroglossal duct,
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Figure 3: Cranio Facio Cervical (Branchial) Clefts -

2. Skeletal - Bony and Cartilagenous
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A. Anterior A. Anterior view Cranial and

mandibular, B. Lateral view Cranial and mandibular. Indicating Anterior Median Cervical Cartilagenous Clefts. C. Cranio Facio
Cervical (Branchial) Clefts A. ANTERIOR Lower Median - Cervical Cartilagenous clefts : Hyoid, Thyroid, Cricoid and Trachea.

extending from the foramen cecum in the posterior midline
of the tongue through the hyoid bone to the midline of
the lower neck. The Thyroglossal duct cysts and sinuses
may form anywhere along the course followed by the
thyroglossal duct during descent of the thyroid gland from
the tongue. Normally the thyroglossal duct atrophies and
disappears, but remnants of it may persist and form a cyst
in the tongue or in the anterior part of the neck, usually
below the hyoid bone. The thyroglossal sinus opens in the
median plane of the neck, usually below the hyoid bone.
The thyroglossal sinus opens in the median plane of the
neck. Incomplete fusion of the distal tongue buds results
in a deep median sulcus or cleft in the tongue
[glossoschisis].

The primordial mouth or stomodeum initially appears as a

slight depression of the surface ectoderm. The development
of five facial primordial are focused towards the stomodium.
Clefts in the head and neck region occur during this period
as a result of non fusion of facial primordial swellings/
processes. The factors identified as the probable causes of
cleft formation are broadly divided into (1) Genetic factors
and (2) Environmental factors. Many common congenital
anomalies are caused by genetic and environmental factors
acting together - multifactorial inheritance.

The four Branchial |Cervical] Cleft anomalies in the anterior
aspect and the clefts described as 'Cranorachischisis' on
the posterior aspect of the head [cranioschisis] and neck
[rachischisis] region occur during the same period of intra
uterine life also deserve inclusion in this broad based new
classification.

Figure 4: No. I, Cranio Facio Cervical (Branchial) Clefts - 1. Soft tissue A. Anterior, Group - 1, Upper median facial clefts A. Median
Cleft-Upper Lip, B. Median Cleft Nose (Rhinoschisis), C. Median Cleft - Naso Frontal (Anterior Encephalocele), D. Median cleft -
Forehead. E and F. Median Cleft Maxilla of No. I, Cranio Facio Cervical (Branchial) Clefts - 2. Skeletal - Cranial Bony, A. Anterior
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Figure 5: No. II, Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A. Anterior,Group-2 Oblique Facial Clefts-A. and B.
Oblique Cleft Nose & Upper Lip — Left,C. Oblique Cleft Upper Lip — Left, D. Oblique Cleft Fore Head — Right. E. Cleft Maxilla —
Right . F. Cleft Nasal Bone & Maxilla — Left of No. Il, Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal-Cranial Cleft. A. Anterior

CLASSIFICATION

"An Embryological and Clinical Classification of Cranio Facio
Cervical [Branchial] Clefts"

The Description of Clefts in the Anterior aspect of head
and neck.

Number |

Number [ is the upper median facio cranial cleft. The soft
tissue cleft starts from the oral cavity, runs in an upward
and median plane involving the upper lip, nose
[Rhinoschisis], naso frontal [Anterior sincipital
encephalocele in Figure 4C] and frontal regions [Table 1
and in Figures 1, 2 and 4]. The cleft may involve all of the
above soft tissue structures [S] as an isolated cleft or may
involve all of the above tissue structures. The Skeletal Cleft

[Sk] starts from the oral cavity, runs through the maxilla,
nasal, ethmoid, vomer, sphenoid and frontal bones in the
midline [Table 2 and in Figures 3 and 4]. The cleft may
involve one of the above cranial bones as isolated cranial
bony cleft or may involve all the above cranial bones. The
cleft may occur as an isolated soft tissue or as an isolated
skeletal or in combination of both structures.

Number Il

Number Il is the Oblique facio cranial cleft. The soft tissue
cleft runs in the upward and oblique direction from the
oral cavity, involving the medial one third of the upper lip,
nose [Rhinoschisis] and forehead [Table 1 and in Figures 1,
2 and 5]. The cleft may involve one of the above soft tissue
structure [S] as an isolated cleft or may involve all of the
above soft tissue structures. The Skeletal cleft [Sk] starts
from the oral cavity runs in upwards and oblique direction,

Figure 6: No. Ill, Cranio Facio Cervical (Branchial) Clefts - 1.Soft tissue A. Anterior, Group - 2 Oblique facial clefts
A. NO.III.Oblique Cleft Upper Lip/Palate & Nose-Bilateral, B. Oblique Cleft Nose-Bilateral. C. Cleft Maxilla —
Right of No. Ill, Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal- Cranial Cleft. A. Anterior
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Figure 5 : No. Il, Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A.
Anterior,Group-2 Oblique Facial Clefts-A. and B. Oblique Cleft Nose &
Upper Lip — Left,C. Oblique Cleft Upper Lip — Left, D. Oblique Cleft Fore
Head — Right. E. Cleft Maxilla — Right . F. Cleft Nasal Bone & Maxilla — Left
of No. Il, Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal-Cranial
Cleft. A. Anterior

involving the medial aspect of maxilla, nasal, ethmoid,
lacrimal, palatine, sphenoid and frontal bones [Table 2 and
in Figures 3 and 5]. The cleft may involve one of the above
cranial bones as an isolated cleft or may involve all of the
above cranial bones. The cleft may occur as an isolated soft
tissue or skeletal or in combination of both structures. The
cleft may be unilateral or as bilateral.

Number Il

Number Il is the Oblique facio cranial cleft. The soft tissue
cleft [S] runs in the upward and oblique direction from the
oral cavity, involving the medial one third of upper lip
[lateral to Number II], in the junction of middle and lateral
third of nose [Rhinoschisis|, medial third of lower and upper
eyelids [Blepharoschisis] and in the medial third of forehead
[Table 1 and in Figures 1, 2 and 6]. The cleft may involve
one of the above soft tissues as an isolated cleft or may
involve all of the above sot tissue structures. The skeletal
cleft [Sk] starts from the oral cavity runs in an upward and
oblique direction, involving maxilla, lateral aspect of nasal,
lacrimal, palatine, sphenoid and frontal bones [Table 2 and
in Figures 3 and 6]. The cleft may involve one of the above
cranial bones as an isolated cleft or may involve all the above
cranial bones. The cleft may occur as an isolated soft tissue
or skeletal cleft or as a combination of both structures. The
cleft may be unilateral or bilateral.

Number IV

Number IV is the oblique facio cranial cleft. The soft tissue
cleft [S] runs in the upward and oblique direction from the
oral cavity, involving the junction of the medial and middle
third of the upper lip, face [Meloschisis| at alar groove,
middle third of the lower and upper eyelids

Figure 8: No. V, Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A. Anterior, Group — 2. Oblique facial clefts. A.and
B.Oblique Cleft Upper Lip, Face & Lower Eye Lid — Right Side,C. Oblique Cleft Upper Eye Lid — Right Side, D.Oblique Cleft
Fore head — Right Side. E. Cleft Maxila — Right, and F. Cleft Frontal Bone — Right of No. V, Cranio Facio Cervical (Branchial)
Clefts — 2. Skeletal- Cranial Cleft. A. Anterior

Indian J Plast Surg July-December 2005 Vol 38 Issue 2

84



Figure 9: No. VI. Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue a.
Anterior, Group — 2. Oblique facial clefts. B Oblique Cleft Upper Lip,
Face & Lower Eye Lid - right. B.Oblique Cleft Upper Eye Lid, Fore Head
(and Cleft Lip/Palate) — Right. C and D. Cleft Fronto- Parietal and
Maxilla Bones — Right of No. VI. Cranio Facio Cervical (Branchial) Clefts —
2. Skeletal- Cranial Cleft. A. Anterior

[Blepharoschisis] and in the junction of medial and middle
third of forehead [Table 1 and in Figures 1, 2 and 7|. The
cleft may involve one of the above soft tissue structures as

A Classification of cranio facio cervical (branchial) clefts

a partial cleft or may involve all of the above soft tissue
structures. The skeletal cleft [Sk] starts from the oral cavity
runs in an upwards and oblique direction, involving the
lateral aspect of maxilla, sphenoid, zygoma and frontal
[middle third] bones [Table 2 and in Figures 3 and 7]. The
cleft may involve one of above cranial bones as isolated
cleft or involve all bones or in combination of both soft
tissue and skeletal structures. The cleft may be unilateral
or bilateral.

Number V

Number V is the oblique facio cranial cleft. The soft tissue
cleft [S] runs in the upward and oblique direction from the
oral cavity, involving the upper lip at the junction of middle
and lateral third, face [Meloschisis] lateral to the nasolabial
groove, middle third of lower and upper eyelids
[Blepharoschisis or Colomba eyelids| and in the middle third
of forehead [Table 1 and in Figures 1, 2 and 8]. The cleft
may involve one of the above soft tissue structures as a
partial cleft or may involve all of the above soft tissue
structures as complete cleft. The skeletal cleft [Sk] starts
from the oral cavity, runs in upward and oblique direction,

Figure 10: No. VII,Cranio Facio Cervical (Branchial) Clefts — 1. Soft tissue A. Anterior, Group - 2. Oblique
Facial Clefts. A. Oblique Cleft Upper Lip, Face & Forehead - Right. B. and C. Oblique Cleft Upper Lip, Face
& Fore Head-Right. D. Anterior A. Cleft Maxilla, Zygoma, Parieto - Temporal Bones - Right and E. Cleft
Maxilla, Zygoma, Parieto-Temporal Bones-Left of No. VII, Cranio Facio Cervical (Branchial) Clefts - 2.
Skeletal-Cranial Cleft. A. Anterior A. Cleft Maxilla
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involving lateral aspect of maxilla, sphenoid, zygoma and
frontal and parietal bones [Table 2 and in Figures 3 and 8].
The cleft may involve one of the above cranial bones as a
partial cleft or all of the bones or in combination of both
soft tissue and skeletal structures. The cleft may be
unilateral or bilateral.

Number VI

Number VI is the oblique facio cranial cleft. The soft tissue
cleft [S] runs in the upward and oblique direction, involving
the lateral third of the upper lip, face [Meloschisis], lateral
third of lower and upper eyelids [Blepharoschisis] and in
the lateral third of the fronto parietal regions [Table 1 and
in Figures 1, 2 and 9]. The cleft may involve one of the above
structures as a partial cleft or may involve all of the above
soft tissue structures as a complete cleft. The skeletal cleft
[Sk] starts from the oral cavity runs in an upward and
oblique direction, involving the zygoma, temporal and
parietal bones [Table 2 and in Figures 3 and 9]. The cleft
may involve one of the above cranial bones as a partial or
complete cleft of all bones or in combination with both soft

tissue and skeletal structures. The cleft may be unilateral
or bilateral.

Number VII

Number VIl is the oblique facio cranial cleft. The soft tissue
cleft [S] runs in the upward and oblique direction, involving
the lateral third of upper lip, face [Meloschisis], lateral to
the lateral canthal region, and temporo parietal region
[Table 1 and in Figures 1, 2 and 10]. The cleft may involve
one of the above structures as an isolated cleft or may
involve all of the above soft tissue structures. The skeletal
cleft [Sk] starts from the oral cavity runs in an upward and
oblique direction, involving the zygoma, temporal and
parietal bones [Table 2 and in Figures 3 and 10]. The cleft
may involve one of the above cranial bones or in
combination with both soft tissue and skeletal structures,
the cleft may be unilateral or bilateral.

Number VIII

Number VIl is the oblique facio cranial cleft. The soft tissue

Figure 11: No. VIII, Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue, A. Anterior,Group - 2.
Oblique facial clefts. A. Oblique Cleft Commissure & Face — Bilateral. B. Oblique Cleft Commissure
& Face — Left. C. Cleft External Ear- Right. D. Cleft External Ear-Left. E. Cleft Ear lobe. F. Cleft External
meatus. G. Cleft Mandibular Ramus — Right and H. Normal Mandible — Left Side of No. VIII, Cranio
Facio Cervical (Branchial) Clefts — 2. Skeletal-Cranial Cleft. A. Anterior
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Figure 12: No. IX-Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A. Anterior, Group — 3. Transverse facial (ocular)
clefts. A. and B. Transverse Facial Cleft — Medial Canthal (Ocular) — Right Side. C. Medial Canthal Frontal & Nasal Bony Cleft
of No. IX,Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal — Cranial Cleft. A. Anterior

cleft [S] runs in an upward and oblique direction, involving
commissure, face [Meloschisis| and external ear [auricle]
[Table 1 and in Figures 1, 2 and 11]. The cleft may extend
from the commissure to the external ear cartilages. The
cleft in the upper three fourths of the ear occurs in soft
tissue and auricular cartilages. In the middle, it may pass
through the external auditory canal involving both soft

Figure 13: No. X,- Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue
A. Anterior, Group — 3. Transverse facial (ocular) clefts. Transverse Facial
Cleft — Lateral Canthal(Ocular)- Right

tissue and cartilage. On the lower level it may pass through
soft tissue only i.e. lobule. The cleft may involve one of the
above soft tissues as an isolated cleft or all the above
structures. The cleft in the upper three fourth of the
External ear occurs together in soft tissue and skeletal
[Auricular cartilage] structures [S-Sk]. The external auditory
canal cleft involves both soft tissues and cartilage, and the
cleft in the lower one fourth of the external ear is the only
soft tissue ear lobe cleft. The skeletal cleft [Sk] runs in
upward and oblique direction, involving ramus of the
mandible [Table 2 and in Figures 3 and 11]. The cleft may
occur as an isolated cleft in the commissure and face as
macrostomia, or may involve in a combination of
commissure, face and external ear. The cleft may occur one
side or on both sides. Clinically unilateral or bilateral cleft
through commissure may be seen as macrostomia.

Number IX

Number [X is the Transverse medial ocular facio cranial cleft.
The soft tissue cleft [S] runs in the transverse direction from
the medial canthal region towards the median plane,

Figure 14: No. X, Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal — Cranial Cleft. A. Anterior A
and B - Cleft of Fronto - Zygomatic & Temporal Bones - Right (Lateral Canthal region)
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Figure 15: No. No. Xl,-(Branchial Cleft no.1) Cranio Facio Cervical (Branchial) Clefts — 1. Soft tissue A. Anterior,
Group-4, Cervical (Branchial) Clefts. A and B. No. XI cleft (Branchial Cleft No. 1) - Left Side

Figure 16: No. XIlI (Branchial cleft no.2) Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue Anterior,
A. Group — 4. A. No.XIlI (Branchial cleft No.2) Bilateral and B. No.XIl (Branchial cleft No.2) Left Side.

Figure 17: No. Xl (Branchial cleft no.3) Cranio Facio Cervical (Branchial) Clefts —1. Soft tissue A. Anterior, Group
— 4. Cervical (Branchial) clefts, A and B No.XllI (Branchial cleft No.3) cleft - right side.

involving the soft tissue in between the eyelids in the medial
canthal region and the nose [Table 1 and in Figures 1, 2 and
12]. The skeletal transverse cleft [Sk] runs in the transverse
direction in the medial canthal region towards the midline,
involving the nasal, ethmoid and lacrimal bones [Table 2
and in Figures 3 and 12]. The cleft may involve only the soft

Indian J Plast Surg July-December 2005 Vol 38 Issue 2

tissue structure or may involve both soft tissue and skeletal
structures. The cleft may be unilateral or bilateral.

Number X

Number X is the lateral ocular Transverse facio cranial cleft.
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Figure 18: No. XIV (Branchial Cleft No. 4) Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A.
Anterior, group — 4. Cervical (Branchial) clefts. A, and B No.XIV (Branchial Cleft No.4) — Bilateral

Figure 19: No. XIV, (Branchial Cleft , No.4) Cranio Facio Cervical (Branchial) Clefts -1.Soft tissue. A. Anterior, Group — 4. Cervical
(Branchial) Clefts. A. No. XIV (Branchial Cleft No. 4) Bilateral, B. MRI is showing Bilateral clefts extending upto subcutaneous levels.

A

Figure 20: No. XV, Cranio Facio Cervical (Branchial) Clefts — 1.Soft tissue A. Anterior, Group — 5. Lower Median Facio-Cervical Clefts
A. Median Cleft Lower Lip (& Cleft Lip — Left side), B. Median Cleft Lower Lip & Neck, C. Median Cervical Cleft, D and E
Median Cleft Tongue, and F. Median Cleft Lower Gum
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Figure 21: No. XV, Cranio Facio Cervical (Branchial) Clefts — 2. Skeletal- Lower Median Cleft Mandible. A. Anterior-
A. and B. Median Cleft Mandible. C. Lower Median- Cervical Cartilagenous Clefts: Hyoid, Thyroid, Cricoid and

Trachea.
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Figure 22: No.l A. Cranio Facio Cervical (Branchial) Clefts 1. Soft tissue Group B. A. Posterior- head, upper median
head cleft. Cranioschisis B. Posterior Cranial Encephalocele. Group B. Posterior- head, upper median head cleft.
C and D. Cranioschisis - Posterior Cranial Encephalocele.

The soft tissue cleft [S] runs in the transverse direction from
the lateral canthal region towards the temporal region,
involving the soft tissue in between the eyelid in the lateral
canthal region and temporal region [Table 1 and in Figures
1, 2 and 13]. The skeletal transverse lateral ocular cranial
cleft [Sk] runs in the transverse direction in the lateral
canthal region towards temporal region, involving fronto
zygomatic and temporal bones [Table 2 and in Figures 3
and 14]. The cleft may involve only the soft tissue structure
or may involve both soft tissue and skeletal structures. The
cleft may be unilateral or bilateral.

Indian J Plast Surg July-December 2005 Vol 38 Issue 2

Number Xl

Number XI is the First Branchial Cleft Anomalies. The
external opening of this cleft is below the external auditory
canal in the anterior border of the sternocleidomastriod
muscle [Table 1 and in Figures 1, 2 and 15]. The internal
opening is in the Tonsillar sinus or near the
palatopharyngeal arch. In this Branchial cleft anomaly there
may be only soft tissue involvement or a combination with
cartilage clinically recognized as Branchial vestige. The cleft
may be unilateral or bilateral.

90



A Classification of cranio facio cervical (branchial) clefts

TN

Neck Cleft
[Rachischisis]

>— Craniorachischisis

Figure 23: No. | B. Cranio Facio Cervical (Branchial) Clefts — 1. Soft tissue Group B. Posterior — Cervical,
Lower Median — A and B. Posterior Cervical Cleft [Rachischisis] C and D. Posterior Cervical Encaphalocele

Eitiin Hsen

Tamporal squarma

Anlrior fontangfo
= Farietal bane

Figure 24: No.1 A.Cranio Facio Cervical (Branchial) Clefts —2.Skeletal-Bony B-Posterior-Cranial

Number Xl

Number XII is the Second Branchial Cleft Anomaly. The
external opening of this cleft anomaly is at the junction of
the upper two thirds and lower one third in the anterior
border of the sternocleidomastriod muscle [Table 1 and in
Figures 1, 2 and 16]. The internal opening is in the Tonsillar
sinus or near the palatopharyngeal arch. This is a common
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variety of cleft anomaly. The cleft may be unilateral or
bilateral.

Number XIlI
Number XIII is the Third Branchial Cleft Anomaly. The
external opening of this cleft anomaly is just below the

external opening of the Number XII [Second branchial cleft
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Frontal bone -
Alisphenoid
Nasal bone
Zygomatic bone .
Maxilla -

Mandible — T3
Hyoid -~ S0« Occipital bone
Thyroid cartl‘Yage — 2{5 .
Cricoid cartilage (Auditory ossicles

Temporal squama
Anterior fontanell

Parietal bone
Occipital squama

-

e
X

Malleus, incus, stapes)

Figure 26: Nagpur’'s Classification advocated by Prof: C.Balakrishnan.

A. Group 1

— Cleft of Lip — Unilateral incomplete, B. Cleft Lip — Bilateral, C. Group 1A — Cleft lip and

Alveolus, D. Group Il — Cleft of Palate only, E. Group Il — Cleft of Lip and Palate — Unilateral and F. Cleft

of Lip and Palate — Bilateral.

anomaly], in the anterior border of sternocleidomastriod
muscle [Table 1 and in Figures 1, 2 and 17]. The internal
opening is in the Tonssillar sinus or near the
palatopharyngeal arch. The cleft may be unilateral or
bilateral.

Number XIV

Number XIV is the Fourth Branchial Cleft Anomaly. The
external opening of this cleft is in the anterior border of
the sternocleidomastriod muscle near the sternoclavicular
joint [Table 1 and in Figures 1, 2, 18 and 19]. The internal
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opening of this cleft is in the Tonsillar sinus or near the
palatopharyngeal arch. This cleft anomaly may occur as a
unilateral or bilateral cleft. According to Converse Plastic
Surgery, Volume 5, the Fourth Branchial cleft anomalies have
not been clinically demonstrated, despite a theoretical basis
for their existence. But in our series one case of Bilateral
Number XIV cleft [Fourth Branchial Cleft anomaly] [Figures
18 and 19] has been documented.

Number XV
Number XV is the Lower median facio cervical and tongue
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cleft [Glossoschisis]. The cleft may be seen as a soft tissue
cleft of the lower lip and tongue in the midline. The cleft
may be seen in the skeletal structure i.e. mandible or
cartilaginous structures like hyoid, thyroid, cricoid and
trachea in the midline. The soft tissue cleft starts from the
oral cavity in the midline of the lower lip, and runs in the
downward direction in the neck, some time upto the sternal
notch. The cleft may involve these soft tissues in varying
degrees. The external opening of this cleft is in the midline
of the neck and the internal opening is in the tongue [Table
1 and in Figures 1, 2 and 20]. The median cervical cleft as
seen in Figure 20, represents remnants of the thyroglossal
duct with external opening in the midline of the neck . The
internal opening is in the foramen cecum of the tongue.
The skeletal bony cleft occurs in the medium plane of the
body of mandible [Table 2 and in Figure 21]. The skeletal
cartilaginous cleft occurs in the median plane through
Hyoid, Cricoid, Thyroid and Trachea [Table 2 and in Figures
21].

THE DESCRIPTION OF POSTERIOR CLEFTS IN
THE HEAD AND NECK

The Posterior Cleft in the head and neck region occurs in
the median plane anywhere between the vertex and the
neck. Such posterior soft tissue and skeletal clefts in the
head and neck regions are described as 'Craniorachischisis'.
The cleft in the posterior region of the head is the
"Cranioschisis" and is grouped under IA [Figure 22]. This
cranial cleft is clinically noted as Posterior cranial-occipital
encephalocele [notencephalocele] and meningomyelocele
[Figure 22]. The cleft in the posterior region of the neck
and further down is the "Rachischisis" and is grouped under
IB [Figure 22]. This cervical cleft in the posterior region is
clinically noted as a Posterior cervical encephalocele and
meningomyelocele [Figure 23]. Usually the soft and skeletal
tissue clefts in the posterior region of the head and neck
region occur together. The cleft from the cranial region may
extend to any level of the vertebral column. Such conditions
are not usually compatible with life. The clefts in the
Posterior aspect in skeletal structure occur in the occipital
bone in the median plane [Figure 24| and in the cervical
region through vertebrae in the median plane |Figure 25].

CLEFT LIP AND PALATE CLASSIFICATIONS
There are various Classifications described. Nagpur

Classification advocated by Prof: C. Balakrishnan, is one of
the classifications followed by many. The classification is
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as follows :

1) Group I - Cleft of lip [soft tissue]
Group IA - Cleft of the lip and alveolus [soft tissue and
skeletal combined].

2) Group II - Cleft of the palate only [soft tissue and
skeletal]

3) Group lII - Cleft of the lip and palate [soft tissue and
skeletal combined]

All varieties of Clefts described in the Nagpur Classification
can be mapped out assigning numbers in accordance with
this proposed new classification.

Cleftlip gr |

Soft tissue cleft in the upper lip lateral to midline either as
incomplete [Figure 26 A] or complete, unilateral [Figure 26
A] or bilateral [Figure 26 B], falls into Numbers 2 and 3
depending upon the anatomical location of the cleft.

Cleft lip gr 1A

Cleft of the lip and alveolus, combined soft tissue and
skeletal cleft, either unilateral or bilateral, skeletal cleft
running through alveolus and the palatile bone shelf to a
variable distance, medial or lateral to canine tooth [Figure
26 C|.

Cleft palate gr 1l

Cleft of the soft and skeleton tissues - Palatal shelf, usually
in the midline falls into Number I [S and Sk] [Figure 26 D].

Cleft gr 1l

Cleft of the Lip and Palate. Combined soft and skeletal tissue
cleft groups described above may be unilateral [Figure 26
E] or bilateral [Figure 26 F] (falls into numbers 2 and 3).
Cleft lip and palate of other Classifications can also be
mapped out and numbered in accordance with the new
classification taking into account the anatomical locations.

CONCLUSION

This paper aims at presenting a simple classification of all
the clefts in the head and neck region. Duplication in
numbering defects is avoided. The clefts run from the
central point of reference the oral cavity, towards the facial,
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cranial and neck region, and numbered accordingly. The
clefts occur either as isolated or in combination of soft
tissues or skeletal structures in varying degrees. Severe
degrees of clefts are probably not compatible with life. The
combination of several clefts and associated malformations
are a possibility. The new classification offers to eliminate
confusing terminology.

1) Cleft lip and palate cases are to be further examined
and investigated to rule out the presence of other
hidden clefts.

2) Asystemis developed for clinical evaluation, surgical
exploration, mapping of anatomical landmarks in soft
tissue and skeletal tissues as the internal relations
among the cranium, face and neck are well established.

Wide differences of approach of Plastic and Reconstructive
Surgeons in the management of cleft lip and palate with
that of other clefts needs to be narrowed down, as the new
classification broad bases the assessment and management
and makes it more rational.

ACKNOWLEDGEMENTS

This work was awarded a Ph.D. by the Bangalore university
in 2002. The Hari Om Ashram Dr. S. Rangachari Award of
the ASI in 2004 and The Rashtriya Gaurav Award in 2004.

REFERENCES

1. Charles D. Smith. Cysts and Sinuses of the Neck. Pediatric
Surgery. Volume I. Fifth Edition. 49, Mosby Boston. pp. 757-70.

2. Craig R. Dufresne. Classification of Craniofacial Anomalies.
Complex Craniofacial Problems 1992; A Guide to Analysis and
Treatment. Churchill Livingstone, New York. ISBN 0-443-08624-
9. pp.43-73.

3. De Gioanni PP, Gallesio. Bone Cleft of the Median Facial
Structures. An Anatomical Study [Article in Italian]. Institute di
Clinica Odontostomatologiaca, Universita degli Studi di a Totino.
Minerva Stomatol 1992;41: 357-62. PMID:1491652. [PubMed-
indexed for MEDLINE].

4. DeMyer W. Median facial malformations and their implications for
Brain malformations. British Defects Orig Artic Ser 1975;11:155—
81. PMID 764897 [PubMed indexed for MEDLINE].

5. Fernando Ortiz Monasterie. Nasal Clefts. Annals of Plastic
Surgery; 1987. pp. 377-97.

6. Henery K. Kawamoto. Rare Craniofacial Clefts. Tessier's
Classification. McCarthy Plastic Surgery Volume 4. Chapter 59.
W.B.saunders Company 1990. ISBN 0-7216 1514-7(set). pp. 2922-
68.

7. Vander Meulen JC. The Classification and Management of Facial
Clefts. Mastery of Plastic and Reconstructive Surgery. Volume 1.
Chapter 35. 1994. Little Brown and Company. Boston. ISBN 0-
316. 14998-5. RD 118.M 386. pp.486-97.

8. Keith L. Moore and T.V.N. Persaud. (1) The Pharyngeal [Branchial]

Indian J Plast Surg July-December 2005 Vol 38 Issue 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Apparatus. The Developing Human Clinically Oriented Embryology.
6" edn. Chapter 10. 1998. ISBN 0-7216-6974-3. W.B.Saunders
Company. pp.215-55. (2) The Skeletal System Rachischisis.
Chapter 15. pp. 419. (3) The Nervous System Myeloschisis,
Cranium Bifidum, Spina bifida Cystica and Meningomyeolcele.
Chapter 18. pp. 451-89.

Khoo - Boo - Chai. The Oblique Facial Cleft - AReport of 2 cases
and A Review of 41 cases. British Journal of Plastic Surgery. Vol.
XXIII'No. 4 October 1970. pp. 352-9.

Lehrbuch der Kinderchirugie, Georg A. Thieme, Stuttganrt. M.
Grob. 1957. p 101. Orofacial Clefting Syndromes: General aspects.
p.709.

Lin JL, Chen PK. Branchio-Ocul-Facial Syndrome: Chang Kengl
Hsues Tsa Chin. 1999;22:128-32. PMID: 10418222; Ul: 9946776.
Linton A. Whitanker, Hermine Pashayan and Joseph Reichman.
Aproposed Classification of Craniofacial Anomalies. Cleft Palate
Journal 1981;18:161-75.

Malcom C. Johnston. Embryogenesis of Cleft Lip and Palate.
McCarthy Plastic Surgery. Volume 4 Chapter 48. W.B.Saunders
Company 1990. ISBN 0-7216-1514-7 (set). pp. 2515-47.

Paul Tessier. Anatomical Classification of Facial, Craniofacial and
latero-Facial Clefts. Journal of Maxillo Facial Surgery. 4. (1976).
p. 69-92. © Georg Thieme Verlag, Stuttgart.

Robert M. Greene. Craniofacial Embryology Congenital Anomalies.
Mastery of Plastic and Reconstructive Surgery. Volume 1. Chapter
32.1994. ISBN 0-316-15003-7. pp.459-64.

Steven L. Snively. Craniofacial Anomalies 2. Congenital Syndromes
and Surgical Treatment. Selected Readings in Plastic Surgery.
Volume 5. Number 24. 1989. Bayler University Medical Center,
Dallas, Texas. P.1.

Stephen Ashwal. Congenital Structural Defects. Paediatric
Neurology Principles and Practice. Volume 1. 2" edn. Mosby
Boston. 1994. RJ 486. pp. 421- 65.

Susan Standring. Failure of Neurulation. Development of the
Nervous System. Gray's Anatomy. Thirty ninth Edition. Chapter
14.2005. Elsevier Churchill Livingstone. ISBN Main Edition. O
443071683. pp.241-52. Spina bifida page 797.

Thomas Sadler. Embryology of Oral Facial Clefts. Oral Facial
Clefts. Plenary Session, January 2001. School of Medicine,
University of North Carolina at Chapel Hill.

Takuya Onizuka, Itaru Kato, Masaharu Ichinose and Susmu Imai.
Naso-Ocular Clefts. Plastic and Reconstructive Surgery. January
1978. Department of Plastic Surgery of the Showa University
School of Medicine, Tokyo, Japan.

Takimoto T, lwawaki J. Ishikawa S. First Branchial Cleft Anamaly.
Department of Otolaryngology, School of Medicine, Kanazawa
University, Japan. Auris Nasus Larynx 1989;16:151-5. PIMD:
2619632 [PubMed - indexed for MEDLINE].

Williams and Wendell. Developing Levels- The Face, The Nose
and Palate, The Pharyngeal Arches and The Pharyngeal Floor.
Basic Human Embryo. 2" edn. 1972. Morrison & Gibb Limited,
London. ISBN 0 272 75438 2. pp. 52-65.

William Y. Hoffman and Daniel C. Baker. Developmental Anomalies
Branchial Cleft Anomalies. Pediatric Tumors of the Neck. McCarthy
Plastic Surgery. Volume 5. Chapter 65. W.B.Saunders Company
1990. ISBN 0-7216-1514-7 (set). pp. 3178-80.

William J. Larsen. Development of the Head and Neck. Human
Embryology. Third Edition. Chapter 12. 2001. Churchill Livingstone.
19106. ISBN 0-443.06583-7. QS L334th 2001. pp.351-76.
Yavuz, Reha Gencosmanoglu, Cenk Gorken and Arman Cagdas.
Facial Cleft No 30. The Journal of Craniofacial Surgery, Volume
15, No 4, September 1994. pp. 263-4.

94



