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INTRODUCTION
Atypical facial clefts present with varying anatomical 

manifestations that have continued to intrigue cranio-
facial surgeons since Tessier’s first detailed description.1 
The reconstructive task at hand is challenging, and the 
infrequency of presentation further compounds the issue. 
A predictable approach to repair based on knowledge of 
anatomy and sound plastic surgery principles is needed to 
address this complex problem.

Many approaches have been described for treating 
atypical facial clefts.2–9 Surgical treatment with direct clo-
sure, local rotation flaps, use of tissue expansion, and 
Z-plasties have been proposed to manage these defects.2–9 
Although many craniofacial units have used these prin-
ciples of treatment with reported success, a clear surgical 

plan and concise description of their operative technique 
is lacking. This is in contrast to the literature on cleft 
lip repair, where the operative plan has been well docu-
mented. The anatomical subunit repair for cleft lip treat-
ment has gained popularity since it was first introduced by 
Fisher.10,11 Respecting aesthetic units, analyzing the geom-
etry of an anatomical defect, placing opening incisions to 
elongate tissues, and planning triangles from areas of tis-
sue excess to augment areas of tissue deficiency are also 
applicable to managing atypical facial clefts.12

Here, we describe a reconstructive method to treating 
atypical facial clefts using principles learned from the ana-
tomical subunit cleft lip repair.10–12 The incorporation of 
these concepts allows one to address tissue deficiencies along 
the cleft, while keeping scars hidden along aesthetic borders.

METHODS
This is a retrospective chart review of all patients who 

received repair of their atypical facial cleft from the senior 
author (D.K.C.) between 2019 and 2021. Patients included 
in this series were operated on as part of a year-long surgi-
cal outreach on the Mercy Ship, with two patients repaired 
in Melbourne, Australia. The surgical set up to complex 
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craniofacial procedures on the Mercy Ship is described 
elsewhere.13 The senior author performed all aspects of 
the operation.

Patient records were retrospectively reviewed for age 
at time of surgery, gender, medical history, preoperative 
findings, date of surgery and postoperative follow-ups, 
intraoperative details, other facial procedures performed 
at the time, and complications.

This study was approved by the ethics committee 
at the Mercy Ships. Ethics was not required for the 
one case performed at the Royal Children’s Hospital, 
Melbourne, Australia. Patient consent for photography 
was obtained.

TECHNIQUE
The procedure is performed under general anesthetic, 

with the patient in the supine position.
The commonalities of all procedures include:

	1.	Identify the side of the cleft that needs to be elongated 
and design incisions accordingly with the opening inci-
sion planned to camouflage within subunits.

	2.	Separation of posterior and anterior lamellae of the 
lower eyelid.

	3.	Reconstruction of the posterior lamella including 
medial canthoplasty where required.

	4.	Anterior lamella reconstruction with an extended 
cheek rotation flap.

	5.	Cheek rotation flap is bilaminar with wide subperios-
teal undermining of the muscles of the face and skin, 
undermining from medial to lateral to allow redraping. 
Suspension of the muscle is in a supero-medial direc-
tion and is the foundation of the repair.

	6.	The limited skin undermining of the cheek rotation 
flap above the SMAS layer allows redraping of skin 
analogous to a reverse facelift.

	7.	Dissection is extensive to allow closure points to be 
along facial subunits with minimal tension.

Procedural details are as follows:

	1.	Incision along the lateral and medial cleft margins. When 
in doubt, incise along the cleft margins respecting that 
the lines of fusion between the skin and mucosa will 

always need to be separated and preserving as much 
tissue as possible by incising along this border.

	2.	Lateral incision. The incision is performed along the lat-
eral margin of the cleft and is extended along the lower 
eyelid in a subciliary fashion. Variable extension into 
the temple skin is performed for the required tissue 
mobilization, with a Tessier 4 cleft needing the most 
lateral extension compared with a Tessier 3. The mark-
ings blend medially to reconstruct the cleft lip with 
the author’s preferred technique for cleft lip repair. 
Variations to the lateral cleft incision are further dis-
cussed below based on the Tessier 3 or 4 pattern. The 
incision designs for Tessier 3 and 4 patterns are shown 
in Figures 1 and 2, respectively.

	3.	Lateral muscle flap elevation. The muscles of the face 
are elevated in a subperiosteal plane from medial to 
lateral, along the zygomatic bone up to the zygomatico-
frontal (ZF) suture extending into the orbital floor and 
around the convexity of the body to achieve adequate 
mobilization while respecting the infraorbital nerve. 
The strength and vector of the repair relies on suffi-
cient mobilization of this layer. In a Tessier cleft 3, this 
dissection commences supraperiosteally for the first 5 
to 10 mm before transitioning subperiosteal. The aim 
here is to leave behind a periosteal sleeve along the lat-
eral cleft margin that can be used to anchor the nasal 
base to later in the procedure.

Takeaways
Question: Is it possible to create a consistent surgical 
approach to Tessier 3 and 4 craniofacial clefts?

Findings: We outline a surgical plan based on the follow-
ing principles: (1) Incisions planned within anatomical 
subunits; (2) Skin discrepancies dealt with through the 
creation of triangular flaps on the side of skin excess; (3) 
Posterior lamella eyelid reconstruction as required; 
and (4) Large bilaminar cheek rotation flap to repo-
sition the underlying musculature and allow tension-
free skin closure. 

Meaning: A consistent surgical approach to Tessier 3 
and 4 clefts is outlined using the principles of anatomic 
subunits.

Fig. 1. The anatomical subunit repair of the Tessier 3 cleft. Tissue discrepancies along the cleft margin are demonstrated, showing a 
deficiency of tissue along the medial margin and an excess of tissue along the lateral cleft margin (A). Extent of subperiosteal dissection 
demonstrated, posterior lamella reconstruction, ala derotation, nasal lining reconstruction using medial cleft tissue. Medial advance-
ment of the deep tissues of the face hold the strength of the repair (B). Closure with the overlying skin flap laid down tension free (C).
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	4.	Lateral skin flap elevation. Elevation is performed using 
facelift scissors in a plane above the superficial muscu-
loaponeurotic system. This dissection is performed in 
a “reverse facelift” fashion to create separate skin and 
muscle flaps so that the skin flap can be redraped with-
out tension, after the muscle has been suspended.

	5.	Medial cleft dissection. The medial margin of the cleft is 
incised and the skin and deep tissues are elevated up 
to the medial canthus attachment point. Dissection is 
varied based on the Tessier 3 and 4 pattern as described 
below.

	6.	Posterior lamella reconstruction and medial canthus suspen-
sion. The medial canthus is reconstructed as per the 
surgeon’s preferred technique. In the setting where the 
upper lid is in the correct position, the senior author 
has found that there is often enough lower lid medial 
canthal remnant medially to dissect free and repair 
directly to canthal remnant from the lateral lower lid. 
In this setting, the superior suture approximating the 
posterior lamella is performed with a 5-0 Monocryl 
suture. The rest is closed with interrupted 6-0 plain 
gut suture with the knots away from the conjunctivae. 
Otherwise medial canthal reconstruction is undertaken 
with the favored canthoplasty technique.

	7.	Tessier 3 variation (Fig. 1). When planning the incisions 
for repair of a Tessier 3 cleft, one must be cognizant 
that there is an excess of tissue along the lateral border 
of the cleft and a paucity of tissue along the medial bor-
der of the cleft. The medial cleft dissection is carried 
in the subperiosteal plane posterior to the piriform to 
free the mucosa of the nose completely and allow lin-
ing reconstruction. The restricted ala is released with 
an opening incision within the supra alar crease to 
rotate the ala caudally into its correct anatomical posi-
tion. This is a full thickness incision through skin and 
nasal lining. An anchoring suture with PDS is used to 
suture the alar base caudally, with the correct vector, 
to the preserved periosteum of the maxilla to create 
symmetry to the alar orientation of the other side. The 
resulting defect in the skin within the supra alar crease 
is then filled with a triangle designed from the lateral 
cleft tissue, similar to that seen in the anatomical sub-
unit cleft lip repair.10 The lining will require a similar 
advancement triangle from the mucosa liberated from 

the floor of the nose. An alternative is also shown for 
secondary cases where a skin flap can be used to replace 
nasal lining (Fig. 3).

	8.	Tessier 4 variation (Fig.  2). In designing the incisions 
along the Tessier 4 cleft, the vertically shortened tissue 
is on the lateral side; so the opening incision to elon-
gate the lateral tissue margin is above the suprawhite 
roll of the lateral lip element—rotating the lateral 
lip caudally. An inferiorly based triangle is designed 
using the excess medial tissues immediately lateral to 
the nose and rotated down to fill the defect above the 
white roll of the lateral lip element, up to the commis-
sure. This triangle conveniently mimics the nasolabial 
fold subunit, as well as allowing the line of closure to 
approximate the nasal subunit.

	9.	Closure. Muscle is closed with a 5-0 prolene suture. 
Excess skin is marked and excised, and then the skin 
flap is laid down with minimal tension analogous to 
a facelift. Nasal lining and skin closure is performed 
based on the surgeon’s preference. A nasal stent con-
structed from a silicone sheet is placed in both nares 
and secured with a 4-0 nylon suture to support the 
nasal structure. This is removed on the fifth postopera-
tive day at the same time as the suture removal.

RESULTS
A total of five patients underwent repair of their atypi-

cal facial cleft by the senior author. Our study population 
consisted of two female and three male patients with an 
average age of 12.4 years at the time of surgery, with a 
range of 3 months to 46 years old. The age range is variable 
as the majority of these patients were treated on the Mercy 
Ships. One patient had bilateral Tessier 4 clefts (complete 
on the right and incomplete on the left), one patient had 
bilateral Tessier 3 clefts (complete on the right and incom-
plete on the left), two patients had unilateral Tessier 4 
clefts, and one patient had a unilateral Tessier 3 cleft. Our 
population was generally healthy, with no patients having 
a systemic medical condition. Two patients had their clefts 
treated as secondary procedures—that is, they had previ-
ously undergone treatment of their cleft elsewhere. One 
patient had a complication in the form of a lost nasal stent.

Figure 4 shows representative preoperative (A, B) and 
postoperative (C, D) photographs of a 10-month-old boy. 

Fig. 2. The anatomical subunit repair of the Tessier 4 cleft. Tissue discrepancies along the cleft margin are demonstrated, showing an 
excess of tissue along the medial cleft margin and a deficiency of tissue along the lateral cleft margin (A). Defect above suprawhite 
roll demonstrated after derotation of lip, and paranasal flap design using tissue excess along medial cleft margin (B). Paranasal flap 
rotation and closure (C).
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This patient presented with a complete Tessier 3 cleft on the 
right side, incomplete Tessier 3 cleft on the left, and bilat-
eral upper eyelid colobomas. He underwent reconstruction 
as a primary procedure. His postoperative course was com-
plicated by a lost nasal stent that had no negative sequelae. 
Figure 5 shows representative preoperative (A) and postop-
erative (B) photographs of an 8-month-old girl. This patient 
presented with a complete Tessier 4 cleft on the right side 
and incomplete Tessier 4 cleft on the left. She underwent 
reconstruction as a primary procedure. Her postoperative 
course was uneventful. Figure  6 shows representative pre-
operative (A, B) and postoperative (C, D) photographs 
of a 14-year-old boy with a right-sided Tessier 3 cleft. He 
presented years after having his cleft repaired at another 
institution. He underwent reconstruction as a second-
ary procedure using the modification for nasal skin lining 
shown in Figure 3. His postoperative course was uneventful.

DISCUSSION
Atypical facial clefts remain a complex surgical challenge 

that besets the craniofacial surgeon. Tessier’s first descrip-
tion of these clefts has stood the test of time.1 The soft tissue 
description of the Tessier 3 cleft starts superiorly through the 
lacrimal portion of the lower eyelid and proceeds around 
the alar base within the naso-labial groove, terminating infe-
riorly as a cleft lip.1 The soft tissue portion of a Tessier 4 cleft 
begins superiorly through the central portion of the lower 
eyelid, then extends inferiorly, lateral to the nasal ala and 
exits through the lip lateral to the Cupid’s bow.1

Although these original anatomical descriptions 
have held true over the years, detailed knowledge of the 
anthropometrics of Tessier 3 and 4 clefts is lacking.14 
Despite this, there are clear differences in skin heights 
along the medial and lateral margins of the Tessier 3 and 
4 clefts that are significant in how these clefts should be 
repaired. The tissue deficiency within the Tessier 3 cleft 
lies along the medial cleft margin; as such, the nasal soft 
tissues are constricted (Fig. 1A). Tissue excess in a Tessier 
3 cleft is found along the cheek on the lateral cleft margin 
(Fig.  1A). With the Tessier 4 cleft, the tissue deficiency 
and excess is opposite to that seen with the Tessier 3 cleft 
(Fig. 2A). Tissue excess lies along the medial cleft margin, 
but the nose is in the correct position (Fig. 2A). Tissue 
deficiency within the Tessier 4 cleft is in the cheek skin 
on the lateral cleft margin, constricting the lower eyelid 
and causing ectropion (Fig.  2A). Tissue excess can be 
unfurled from the skin next to the nose on the medial 
cleft margin (Fig. 2A).

With these tissue discrepancies in mind, and applying 
principles learned from the anatomical subunit repair 
for cleft lips, one can address these discrepancies along 
the cleft margins using a triangle on the side of tissue 
excess, and an opening incision bordering anatomical 
subunits on the side of skin deficiency.10 In the Tessier 
3 cleft, the opening incision is placed within the supra 
alar crease and the triangle is designed using the skin 
excess along the lateral cleft margin. In designing the 
incisions along the Tessier 4 cleft, the opening incision 
is above the suprawhite roll of the lateral lip element to 

Fig. 3. Modification for secondary reconstruction of the Tessier 3 cleft. Tissue origin of flaps used to 
create the nasal lining (A). Derotation of the ala after backcut along the alar groove (B). Reconstruction 
of nasal lining defect using nasal mucosa flap from nasal lining of ala (C). Reconstruction of secondary 
nasal lining defect using skin flap (D).
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Fig. 4. Preoperative photographs of a 10-month-old boy with a bilateral Tessier 3 cleft, complete on the right 
and incomplete on the left (A, B). Postoperative photographs of the same patient 2 weeks after repair (C, D).

Fig. 5. Preoperative photograph of an 8-month-old girl with a bilateral Tessier 4 cleft, complete on the right 
and incomplete on the left (A). Postoperative photograph of the same patient 1 month after repair (B).
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rotate the lateral lip caudally. The inferiorly based trian-
gle is then taken from the skin excess along the medial 
margin of the cleft and used to fill the defect above the 
white roll of the lateral lip element, similar to that seen 
in the anatomical subunit cleft lip repair.10 This excess 
skin rotated downward also helps control the shape of 
the nose, and allows the seam of closure to lie closer to 
the nasal subunit.

Various groups have published their treatment philoso-
phy and approach to atypical facial clefts.2–9 Monasterio and 
Taylor presented a large series of 495 major craniofacial clefts, 
in which they applied their revised treatment philosophy to 
280 of these patients.2 By the generous use of tissue expand-
ers, placement of scars within anatomic boundaries, and 
symmetrically reconstructing facial landmarks with tissue of 
like color and texture, the authors have been able to reduce 

Fig. 6. Preoperative photographs of a 14-year-old boy with a right Tessier 3 cleft that was previously repaired at 
another institution (A, B). Postoperative photographs of the same patient 2 months after repair (C, D).
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their incidence of facial asymmetry and visible scars post 
repair.2 Chen and colleagues reported a series of 14 patients 
who underwent repair of Tessier clefts 3 and 4 over a 35 year 
period; they compared patients who received Z-plasty closure 
over the cleft to those who received rotation advancement 
flap closure.3 By repositioning the abnormal facial muscu-
lar insertions, and creating large skin rotation advancement 
flaps, Chen and colleagues have been able to improve the 
aesthetics of their results.3 In a series of 21 patients treated by 
Alonso et al, the authors describe their treatment approach 
to Tessier 4 clefts.4 Similarly, they have found improved suc-
cess by the use of local flaps and the placement of scars within 
anatomical boundaries.4 Recently, Morgan and colleagues 
have suggested that a repair based on anthropometrics of the 
deformity is needed to mask the stigma of the Tessier 3 cleft; 
they present a case report to demonstrate this.5 Still, despite 
the literature, little is found to help technically guide the sur-
geon. Hence, we present a step-by-step description to manag-
ing these complex patients using principles learned from the 
anatomical subunit cleft lip repair.

Our series builds off of these previously published con-
cepts.2–5 In addition, we have incorporated the use of trian-
gles and opening incisions seen in the anatomical subunit 
repair of cleft lips.10 With wide subperiosteal undermining 
and bilaminar dissection, we postulate that incisions can 
be closed along anatomic subunits and the use of flaps out-
side the ones described are not necessary. We also encour-
age the procedure to be done between 3 months and 2 
years of age to take advantage of the tissue elasticity of 
infancy. Taken together, we have developed the following 
principles and have applied these to the repair of Tessier 3 
and 4 clefts with acceptable aesthetic results:

	1.	Anatomical points and incisions are planned so that 
the scars are within anatomical boundaries.

	2.	Skin discrepancies are dealt with through the creation 
of triangular flaps on the side of skin excess, and the 
placement of these flaps into opening incision within 
anatomical borders on the side of skin deficiency.

	3.	Posterior lamella reconstruction and medial canthus 
resuspension is achievable.

	4.	Large bilaminar cheek rotation flaps to reposition the 
underlying musculature into the appropriate supero-
medial vector of closure, and then redraping the skin 
without tension. The cheek rotation flap is larger in a 
Tessier 4 compared with a Tessier 3 cleft.

	5.	Where a patient has a bilateral asymmetrical cleft, the 
complete cleft side is closed first, and then the incom-
plete side is closed to match the complete side.

This study was limited by its retrospective nature and 
small sample size. The follow-up period for these patients 
is shorter than desired. It has been challenging to obtain 
longer follow-up given that the majority of these patients 
were treated in low resource settings. While we have been 
pleased with the short term results using this technique, 
longer follow-up is required to determine the evolution 
of postoperative morphology with growth. We are in the 
process of collecting further data.

Using the above principles, we have been able to 
treat patients with Tessier 3 and 4 clefts. The anatomical 

subunit repair for atypical facial clefts has allowed us to 
achieve results with acceptable scar position and restoring 
facial balance, while preserving key facial landmarks. This 
approach can be applied in the academic and low resource 
setting, as four of the five patients presented here were 
treated on the Mercy Ships in low middle income coun-
tries.13 We propose this approach to provide a clear surgical 
plan for the craniofacial surgeon to confidently close these 
challenging clefts.
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