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Surgical Techniques for Cleft Lip Repair
Insights From Latin America and the Caribbean
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Background:Cleft lip (CL) repair techniques vary significantly, often depending
on surgeons' experience, preference, and cleft characteristics. In Latin America
and the Caribbean (LAC), where CL prevalence is high, research on surgical
practices remains limited. This study aims to document and analyze preferences
for unilateral (UCL) and bilateral cleft lip (BCL) repair among Operation Smile
surgeons in LAC to support improved cleft care.
Methods: A 22-question survey was distributed anonymously electronically to
credentialed LAC surgeons performing UCL and BCL repairs. The survey ex-
plored demographics, preferred repair techniques, and surgical approaches such
as nasal floor closure, gingivoperiosteoplasty, and setback techniques. Responses
were analyzed using descriptive and inferential statistics.
Results:A total of 101 surgeons from 13 countries participated, with Peru (20%)
having the highest representation. Most respondents were male (71%), with 36%
having less than 5 years of experience. The Fisher technique was the most preferred
method for UCL (66%) and BCL (29%), particularly among less experienced
surgeons. Technique preferences varied significantly by country (P < 0.001).
For UCL, most surgeons (78%) closed the nasal floor by joining septal and lateral
mucosa, and 50% performed gingivoperiosteoplasty. For BCL, 58% used labial
adhesion for maxillary protrusion, and 24% performed premaxillary setbacks,
both varying significantly by experience and technique (P < 0.001).
Conclusions: This study reveals substantial variability in cleft repair techniques
across LAC, with the Fisher technique emerging as a dominant preference. These
findings provide a foundation for future research focusing on outcomes and com-
plications to optimize cleft care in the region.
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T here is no current consensus regarding the optimal surgical tech-
nique for cleft lip (CL) repair. The technique used is often based

on the individual surgeon's experience, preference, and type of cleft.1,2

The Millard technique and its modifications have been the most
used technique for unilateral cleft lip (UCL) repair.3–6 Today, many of
the techniques available for UCL repair are known by their eponyms:
Fisher, Mohler, Tennison-Randall, Veau, and Onizuka.7 The number
of available techniquesmakes “standard”UCL hard to define and study.
Many techniques are also used for bilateral cleft lip (BCL) repair, in-
cluding the Millard technique, Mulliken technique, Manchester tech-
nique, Tennison-Randall technique, and Veau's technique.8–11

Despite a disproportionately large burden of CL across Latin
America and the Caribbean (LAC), there is scarce research on the tech-
niques used for CL repair across the region.12 Few studies published for
the region describe both novel and established techniques for UCL
repair.7,13 In this study, we investigated the technique preferences for
UCL and BCL repair of credentialed Operation Smile surgeons in
LAC countries. Operation Smile is a CL and palate nongovernmental
organization that has had a longstanding presence in 13 countries in
the LAC region and therefore has unique access to cleft surgeons.
Our aim was therefore to provide clarity regarding technique prefer-
ences for this surgeon cohort to help streamline future research and
quality improvement efforts regarding cleft care in the LAC region.
MATERIALS AND METHODS
A survey tool was created to identify surgical preferences of

Latin American Operation Smile volunteers for unilateral and bilateral
CL surgery. Questions were sorted in the following 3 domains: (1) gen-
eral demographics, (2) UCL technique preferences and practices, and
(3) BCL technique preferences and practices. For UCL technique, we
queried preferred primary lip repair technique as well as specific prefer-
ences of freeing the orbicularis oris muscle, creating incisions, closing
the nasal floor, and performing gingivoperiosteoplasty (GPP). For
BCL technique, we queried preferences regarding primary bilateral lip
repair technique as well as specific preferences of the extent of dissec-
tion, tissue recruitment, use of labial adhesion, and premaxillary set-
back techniques.

A draft of the survey instrument was piloted, and feedback from
this pilot was incorporated into the final survey. The final survey incor-
porated 22 questions that explored the demographics, professional
background and surgical practices for unilateral and bilateral CL sur-
gery. The survey was created and distributed in Spanish (see Survey,
Supplemental Digital Content 1, for survey questions, http://links.
lww.com/SAP/B129). All responses were anonymized.

Cleft surgeons were eligible for this survey if they perform com-
plete UCL and BCL repairs independently and are medical volunteers
from one of the LAC countries where Operation Smile has a presence.
The survey was distributed through electronic format for a 30-day pe-
riod in March to April of 2024.

This research was deemed to represent a quality improvement
project by our ethical review board and did not require formal ethical
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TABLE 1. Preferences of UCL Repair Technique

n (%) Fernandez Fisher Millard Mohler Other Total P

Respondents 5 (5%) 67 (66%) 19 (19%) 3 (3%) 7 (7%) 101 (100%) N/A
Sex
Female 1 (1%) 24 (24%) 2 (2%) 0 (0%) 2 (2%) 29 (29%) 0.190
Male 4 (4%) 43 (43%) 17 (17%) 3 (3%) 5 (5%) 72 (71%)

Years of experience
0–10 years 1 (1%) 38 (38%) 4 (4%) 1 (1%) 3 (3%) 47 (47%) 0.063
11–20 years 2 (2%) 15 (15%) 5 (5%) 0 (0%) 3 (3%) 25 (25%)
>20 years 2 (2%) 14 (14%) 10 (10%) 2 (2%) 1 (1%) 29 (29%)

Country of practice
Bolivia 3 (3%) 5 (5%) 0 (0%) 0 (0%) 1 (1%) 9 (9%)

<0.001
Brazil 0 (0%) 11 (11%) 0 (0%) 1 (1%) 0 (0%) 12 (12%)
Colombia 0 (0%) 9 (9%) 2 (2%) 0 (0%) 0 (0%) 11 (11%)
Ecuador 1 (1%) 7 (7%) 0 (0%) 0 (0%) 2 (2%) 10 (10%)
Guatemala 0 (0%) 5 (5%) 0 (0%) 1 (%) 0 (0%) 6 (6%)
Honduras 0 (0%) 1 (1%) 0 (0%) 0 (0%) 0 (0%) 1 (1%)
Mexico 0 (0%) 1 (1%) 8 (8%) 0 (0%) 2 (2%) 11 (11%)
Nicaragua 0 (0%) 2 (2%) 0 (0%) 0 (0%) 0 (0%) 2 (2%)
Panama 0 (0%) 1 (1%) 3 (3%) 0 (0%) 1 (1%) 5 (5%)
Paraguay 0 (0%) 5 (5%) 1 (1%) 0 (0%) 1 (1%) 7 (7%)
Peru 1 (%) 16 (16%) 3 (3%) 0 (0%) 0 (0%) 20 (20%)
Dominican Republic 0 (0%) 1 (1%) 0 (0%) 0 (0%) 0 (0%) 1 (1%)
Venezuela 0 (0%) 3 (3%) 2 (2%) 1 (1%) 0 (0%) 6 (6%)

No. lip repairs per year
0–10 0 (0%) 25 (25%) 3 (3%) 1 (1%) 1 (1%) 30 (30%) 0.425
11–20 1 (1%) 10 (10%) 5 (5%) 0 (0%) 1 (1%) 17 (17%)
21–30 0 (0%) 10 (10%) 5 (5%) 1 (1%) 2 (2%) 18 (18%)
>30 4 (4%) 22 (22%) 6 (6%) 1 (1%) 3 (3%) 36 (36%)
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clearance. Because this was a survey sent anonymously electronically, it
was not possible to obtain informed consent.

Statistical Analysis
Survey responses were collected in Google Forms (Google,

2024). UCL and BCL data was analyzed separately to evaluate signifi-
cance in preference and techniques between the different surgeries. We
also stratified responses by overall technique (eg, Fisher) to identify var-
iations within techniques. Data analysis was performed in Microsoft
Excel (Microsoft Corporation, 2021) and included basic descriptive sta-
tistics and statistical analysis using χ2 and t tests. Statistical signifi-
cance was defined as P < 0.05.
RESULTS

Respondent Demographics
A total of 101 surgeons that practice in 13 countries responded to

the survey, with the highest representation from Peru (20%) and the
lowest from Honduras and the Dominican Republic (1% each)
(Tables 1, 2). The survey was sent to 101 surgeons, achieving a 100%
response rate. Most respondents were male (71%) and had less than
10 years of experience (47%) (Tables 1, 2).

UCL Repair
Technique preference did not significantly vary by years of expe-

rience (P = 0.063) (Table 1, Fig. 1). The majority (66%) preferred the
126 www.annalsplasticsurgery.com
Fisher technique (Table 1), with the strongest preference among those
with less than 10 years of experience (81%). Preference also varied sig-
nificantly by country, although comparison is limited due to differing
sample sizes (P < 0.001) (Table 1).

The majority of respondents closed the nasal floor by joining the
septal mucosa and the lateral mucosa, releasing the periosteum from the
pyriform sinus (78%) compared to those who closed the nasal floor to
the vestibule only (22%).

When stratified by technique preference, there was no signifi-
cant difference in choice of nasal floor closure (P = 0.399) (Fig. 2).
The majority of respondents who closed the nasal floor by joining mu-
cosa reported less than 10 years of experience (49%) compared to the
majority of respondents who closed the nasal floor to the vestibule that
reported more than 20 years of experience (41%). None of these find-
ings were statistically significant.

The majority of respondents detached the nasal tip and wings
during a primary UCL repair (60%), including 100% of surgeons that
prefer Mohler. Among respondents, only 5% reported detaching the na-
sal tip exclusively, while 25% did not detach nasal tissue at all; however,
none of these differences were statistically significant. Those who de-
tached the nasal tissue in any manner mostly used McComb points
(76%) for the nose procedure while only 2% did not utilize any addi-
tional maneuvers. However, most respondents who did not detach the
nasal tissue also did not do anything to the nose independently (48%).

The majority of respondents (60%) detached the nasal tip and
wings during primary UCL repair, including all (100%) who preferred
Mohler. Only 5% detached the nasal tip alone, and 25% detached nasal
tissue in general, although these differences were not statistically
© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Preferences of BCL Repair Technique

n (%) Fisher Manchester Millard Mulliken Spina Other Total P

Respondents 29 (29%) 11 (11%) 21 (21%) 26 (26%) 6 (6%) 8 (8%) 101 (100%) N/A
Sex
Female 15 (15%) 1 (1%) 5 (5%) 4 (4%) 2 (2%) 2 (2%) 29 (29%) 0.032
Male 14 (14%) 10 (10%) 16 (16%) 22 (22%) 4 (4%) 6 (6%) 72 (71%)

Years of experience
0–10 years 20 (20%) 3 (3%) 11 (11%) 11 (11%) 1 (1%) 1 (1%) 47 (47%) 0.012
11–20 years 7 (7%) 2 (2%) 4 (4%) 5 (5%) 4 (4%) 3 (3%) 25 (25%)
>20 years 2 (2%) 6 (6%) 6 (6%) 10 (10%) 1 (1%) 4 (4%) 29 (29%)

Country of practice
Bolivia 4 (4%) 1 (1%) 0 (0%) 1 (1%) 0 (0%) 3 (3%) 9 (9%)

<0.001
Brazil 2 (2%) 0 (0%) 2 (2%) 1 (1%) 6 (6%) 1 (1%) 12 (12%)
Colombia 4 (4%) 1 (1%) 0 (0%) 5 (5%) 0 (0%) 1 (1%) 11 (11%)
Ecuador 5 (5%) 0 (0%) 2 (2%) 2 (2%) 0 (0%) 1 (1%) 10 (10%)
Guatemala 4 (4%) 0 (0%) 1 (1%) 1 (1%) 0 (0%) 0 (0%) 6 (6%)
Honduras 0 (0%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 0 (0%) 1 (1%)
Mexico 0 (0%) 6 (6%) 1 (1%) 2 (2%) 0 (0%) 2 (2%) 11 (11%)
Nicaragua 1 (1%) 0 (0%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 2 (2%)
Panama 0 (0%) 1 (1%) 2 (2%) 2 (2%) 0 (0%) 0 (0%) 5 (5%)
Paraguay 4 (4%) 1 (1%) 1 (1%) 1 (1%) 0 (0%) 0 (0%) 7 (7%)
Peru 5 (5%) 1 (1%) 11 (11%) 3 (3%) 0 (0%) 0 (0%) 20 (20%)
Dominican Republic 0 (0%) 0 (0%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 1 (1%)
Venezuela 0 (0%) 0 (0%) 0 (0%) 6 (6%) 0 (0%) 0 (0%) 6 (6%)

No. lip repairs per year
0–10 14 (14%) 0 (0%) 9 (9%) 4 (4%) 1 (1%) 2 (2%) 30 (30%) 0.006
11–20 5 (5%) 0 (0%) 4 (4%) 7 (7%) 1 (1%) 0 (0%) 17 (17%)
21–30 5 (5%) 3 (3%) 4 (4%) 6 (6%) 0 (0%) 0 (0%) 18 (18%)
>30 5 (5%) 8 (8%) 4 (4%) 9 (9%) 4 (4%) 6 (6%) 36 (36%)
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significant. Among those who detached nasal tissue, most (76%) used
McComb points, while 2% used no additional maneuvers. Conversely,
48% of those who avoided nasal tissue detachment did not perform any
independent nose procedures. Independent nose procedure preferences
significantly varied by detachment approach (P < 0.001).

For muscle closure, 57% sutured in a single plane, with no sig-
nificant differences by experience or technique preference (P = 0.105
FIGURE 1. Preference of UCL repair technique by surgeons' years of

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
and P = 0.849, respectively). Among Mohler users, 67% preferred
single-plane suturing, while Fisher users showed more variation (55%
single-plane, 18% dual fascicle). Splitting the muscle into 2 fascicles
was least popular (14%) but more common among surgeons with under
10 years of experience (19%).

Half of respondents (50%) performed gingivoperiosteoplasty
(GPP) in primaryUCL repair, with no significant variation by experience
experience.
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FIGURE 2. Nasal floor procedure by primary UCL technique preference.
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or technique (P = 0.766). Among Mohler users, none performed GPP
(n = 3), while 86% of “Other” technique users did (n = 6).
BCL Repair
Respondents most preferred the Fisher technique (29%),

followed by Mulliken (26%) and Millard (21%), with preferences varying
significantly by country (P < 0.001) (Table 2). Among countries with mul-
tiple respondents, Fisher was most popular in Paraguay (57%),Mulliken in
Venezuela (100%), and Millard in Peru (55%). Technique preference sig-
nificantly varied by years of experience (P= 0.012) and annual surgery vol-
ume (P = 0.006) (Table 2). Fisher's popularity decreased with higher sur-
gery frequency, from 47%among those performing fewer than 10 surgeries
annually to 14% among those performing over 30 (Fig. 3). A similar trend
appearedwith experience: 50%of respondentswith under 5 years preferred
Fisher, compared to 5% with over 25 years.

The majority of respondents (61%) sutured the muscle in a pri-
mary BCL repair in one plane, including all who prefer the Spina tech-
nique (n = 6). Less experienced surgeons (<10 years) showed a greater
preference for 2-plane suturing (36%), although this difference was not
significant (P = 0.082).
FIGURE 3. Preference of BCL repair technique by number of proced

128 www.annalsplasticsurgery.com
For a severely protruded maxilla, 58% of respondents sometimes
or always performed labial adhesion, with significant variation by tech-
nique (P < 0.001), experience (P < 0.001), and annual surgeries
(P = 0.030). Spina users (n = 6, 100%) were most likely to have always
performed labial adhesion, while “Other” technique users (n = 8, 63%)
were most likely to have never performed it. Only 6% of respondents
were unfamiliar with labial adhesion, 83% of whom preferred the
Fisher technique.

Surgeons with >20 years of experience (66%) and those who
performed >30 repairs annually (53%) were most likely to never per-
form labial adhesion, compared to 37% overall. Conversely, 72% of re-
spondents with 11–20 years of experience and 64% with <10 years of
experience sometimes or always performed it, compared to 34% of
those with >20 years of experience (Fig. 4). 100% of those unfamiliar
with labial adhesion had <10 years of experience (n = 6), and 83% per-
formed <10 repairs annually.

In cases of severe protrusion, 24% of respondents performed
premaxillary setbacks, with significant variation by primary BCL tech-
nique (P = 0.003). Mulliken users were evenly split, as 50% performed
setbacks and 50% did not.

Labial adhesion frequency varied significantly by experience
and setback preference. Among surgeons with <10 years of experience,
ures per year.

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 4. Preference for labial adhesion compared by years of experience and setback preference for severe protrusions.
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91% who performed setbacks also performed labial adhesion, com-
pared to 56% who did not (P < 0.001). Surgeons with >20 years of ex-
perience were least likely to perform labial adhesion (66%), regardless
of setback preference (Fig. 4).

For primary BCL repair, 27% of respondents recommended vo-
mer flaps for severe palatal cases (>15 mm), 47% for moderate cases
(5–15 mm), and 27% for mild cases (<5 mm) (P = 0.037). Recommen-
dations varied significantly by technique (P < 0.001): 50% of “Other”
technique users recommended vomer flaps for severe cases, while none
of the Spina did. For mild cases, 83% of Spina users recommended vo-
mer flaps compared to 7% of Fisher users. For moderate cases, 73% of
Manchester users recommended vomer flaps, versus 17% of Spina users.

Recommendation also varied by experience (P = 0.037). Most
respondents favored vomer flaps for moderate cases, especially those
with 11–20 years (48%) and >20 years (48%) of experience. For severe
cases, 38% of respondents with <10 years of experience recommended
vomer flaps, compared to 8% with 11–20 years of experience.

DISCUSSION
Overall, our results demonstrate variability in CL techniques

among LAC surgeons. When stratified by overall technique, we found
variation regarding adjuvant maneuvers such as nasal floor repair,
gingivoperiosteoplasty, premaxillary setback, and the use of labial
adhesion.

Surgical Technique
Our findings regarding UCL and BCL techniques diverge from

what is reported in the literature. For UCL repair, the literature suggests
that the Millard and Mohler techniques are the most widely used tech-
niques forUCL.7,14,15 In our study, themajority (66%) of surgeons reported
using the Fisher technique for UCL. Several surgeons also reported a
preference for the Fernández technique, an unpublished approach to
UCL repair developed by Dr. Moisés Fernández, a Bolivian surgeon fa-
miliar to many Operation Smile volunteers. This novel technique mod-
ifies the Mohler method and others by using anatomically defined sub-
unit boundaries to guide precise geometric measurements. It enables
controlled elongation of the medial and lateral segments, resulting in
geometric lip symmetry and anatomically correct nasal floor closure.
Unlike traditional techniques that rely heavily on surgical skill, its system-
atic, step-by-step approach is easily reproducible, with a shorter learning
curve and consistent, favorable outcomes. For BCL repair, the literature
suggests that the Millard technique is most common, and Mulliken and
Manchester techniques also widely used.8,9,11 In our study, 29% of sur-
geons reported using the Fisher technique for BCL.

Surgeons with less than 10 years of experience were more likely to
prefer the Fisher technique (significantly for BCL, but not UCL). This may
© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
reflect the Fisher technique's rise in popularity over the past 2 decades, with
some surgeons associating Fisher with better aesthetic outcomes.5,16

Nasal Floor Closure and Vomer Flap
There is significant variability in the timing of nasal floor defect

repair, with some surgeons addressing it during primary lip or palate
surgery and others delaying until alveolar bone grafting.17 Inadequate
nasal floor repair affects nasal appearance, speech, and can result in
oronasal fistulas causing nasal regurgitation.17,18 Proper reconstruction
supports nasal cartilage, prevents deformities, provides a stable base for
rhinoplasties, and aids future bone grafting.18

Despite its importance, nasal floor reconstruction receives lim-
ited attention in the literature. Detailed descriptions of the nasal floor re-
pair are lacking in the literature as landmark papers have only described
the procedure in brief.19 Several techniques have been described for
closing the nasal floor including Millard's use of medial and lateral
flaps, the modified triangular flap, the cleft margin flap, and the vomer
flap.17,18,20,21

In our study, all surgeons reported closing the nasal floor, but ap-
proaches varied significantly, independent of CL repair technique. A
common misconception is equating vestibule closure with nasal floor
closure—22% of surveyed surgeons made this error. Less experienced
surgeons often joined the mucosa to close the floor, while more experi-
enced surgeons attached the floor to the vestibule, reflecting genera-
tional differences in training and understanding of anatomical closure.

Regarding vomer flap use, 27% of surgeons recommended it
only for severe BCL cases, with preferences varying by technique.
Spina users favored vomer flaps for mild and moderate defects but
not severe cases. In contrast, nearly 50% of Millard users and one-
third of Fisher users recommended vomer flaps for severe cases,
highlighting its role as an adjuvant maneuver, independent of nasolabial
repair technique. Surgeons with >11 years of experience were more
likely to recommend vomer flaps for mild cases, while those with
<10 years preferred them only for severe cases, suggesting increased
flexibility with experience.

Gingivoperioplasty
The use of GPP, which can be performed in conjunction with CL

repair, carries the risk of impairing maxillofacial growth.22 It has been
shown to potentially reduce the need for alveolar bone grafting (ABG),
in 30%–73% of cases, without hindering maxillofacial growth.22

However, other studies have shown lower clinical success, with
28%–78% of patients subsequently needing ABG.23,24 Factors such
as having a complete cleft lip and palate (CLP), undergoing GPP at
a younger age, and operating surgeon may impact the need for ABG
following GPP.23
www.annalsplasticsurgery.com 129

http://www.annalsplasticsurgery.com


Bustamante et al Annals of Plastic Surgery • Volume 95, Number 2, August 2025
In our study, approximately 50% of surgeons reported routinely
performing GPP as part of CL repair. This practice did not exhibit sig-
nificant variation based on the surgeons' years of clinical experience or
their preference for a UCL surgical technique. This suggests that the de-
cision to incorporate GPP may be influenced more by institutional pro-
tocols or individual training backgrounds rather than personal experi-
ence or technique-specific factors.

Premaxillary Setback
Overprotrusion or rotation of the premaxilla is a common chal-

lenge in bilateral CL and palate (BCLP), complicating functional pri-
mary lip repair.25,26 Dentofacial orthopedic devices like nasoalveolar
molding (NAM) can align the premaxillary and lateral alveolar seg-
ments but face limitations due to patient age, cost, and accessibility.25,27

Vomerine ostectomy and premaxillary setback are alternative solutions
but carry risks of ischemic necrosis.25

There are no current guidelines for combining premaxillary set-
back with BCL repair.28 Studies have reported positive outcomes, with
no serious ischemic complications, even when combined with proce-
dures such as rhinoplasty or GPP.25,27 Premaxillary setback has also en-
abled synchronous bilateral nasolabial-alveolar closure, making it a vi-
able option when dentofacial orthopedics are not feasible.29

In our study, 76% of surgeons do not perform premaxillary set-
backs, likely reflecting technical challenges and limitations in outreach
settings. Usage did not correlate strongly with experience: 23% of sur-
geons with <10 years of experience, 20% with 11–20 years, and 27%
with >20 years reported performing setbacks. Surgeons with <10 years
of experience were more likely to combine setbacks with labial adhe-
sions, reflecting modern training that emphasizes a broader range of
cleft repair techniques.

Labial Adhesion
Labial adhesion can be done for UCL or BCL repair and in con-

junction with premaxillary setback. For BCL repair, it can aid cases of
severe protrusion, but as a 2-stage surgical procedure it may disturb an-
atomical landmarks and risks wound dehiscence in cases of severe
protrusion.26 Research on the success of labial adhesion remains scarce
in literature as results are variable depending on cleft phenotype. In a
study involving BCL repair, excellent results were observed short- term
at 1 year of age, but in the long term, results at 7 years of age suggested
a need for secondary revisions to improve lip and nasal appearance.30

On the other hand, in a study involving complete UCL repair, excellent
long-term results were observed, suggesting lip adhesion as a reason-
able alternative to presurgical molding in UCL.31

A majority (58%) of our surgeons reported using labial adhesion
sometimes or always, but 6% reported not knowing what lip adhesion
was. This preference varied significantly by technique preference, years
of experience, and number of surgeries per year. Most surgeons with
over 20 years of experience, including 66% who prefer premaxillary
setback (Fig. 4) and 58% performing over 30 surgeries annually, re-
ported never using labial adhesions for a protruded premaxilla.

Limitations
Limitations for our study include the absence of patient-specific

data and objective postoperative measurements, such as nasal wing
width, nasal projection, and columellar-bow distance. Including preop-
erative and postoperative outcomes in future research would allow for a
more comprehensive assessment of how surgical preferences influence
aesthetic and functional results. Additionally, the survey was conducted
exclusively among surgeons affiliated with a nongovernmental organi-
zation, whichmay not fully capture the practices of surgeons working in
other settings. Some findings should be interpreted with caution, as
there is potential for confounding. For example, the observed decrease
in Fisher technique use with increased BCL repair volume may reflect
130 www.annalsplasticsurgery.com
differences in training backgrounds, as more experienced surgeons
(who perform a higher volume of cases) may not have been trained
using the Fisher technique (Fig. 3).

Other factors not assessed, such as variations in training and ed-
ucation, may also play a role in shaping surgical preferences. Plastic
surgery training is not uniformly available across Latin America, with
some countries, such as Bolivia, lacking dedicated plastic surgery resi-
dency programs.32 Furthermore, while most programs provide expo-
sure to cleft care, the extent of hands-on experience may vary, suggest-
ing that technique selection may be influenced by the type and depth of
training surgeons receive.32
CONCLUSIONS
Predictably, our results demonstrate a lack of consensus on UCL

and BCL repair techniques—including variation within overall repair
techniques—which is consistent with what is known in the cleft litera-
ture. Despite this variability, we did identify a trend in preference for the
Fisher technique for both UCL and BCL, especially among younger
surgeons. This diverges from what has been reported in the literature
previously.

Given the large cleft burden in the LAC region, it is important to
understand current practices in the region to begin to address other chal-
lenges in cleft care, including outcomes and complications.12 This
study represents a preliminary effort to describe cleft repair techniques
on a granular level—including details such as nasal floor closure and
use of GPP—in a cohort of LAC surgeons that spans 13 different coun-
tries. Our results suggest that future research endeavors regarding cleft
care in this region might benefit from focusing on outcomes and com-
plications of the Fisher technique for both UCL and BCL.
REFERENCES

1. Paradowska-Stolarz A, Mikulewicz M, Duś-Ilnicka I. Current concepts and chal-
lenges in the treatment of cleft lip and palate patients—a comprehensive review.
J Pers Med. 2022;12:2089.

2. Worley ML, Patel KG, Kilpatrick LA. Cleft lip and palate. Clin Perinatol. 2018;
45:661–678.

3. Shaye D, Liu CC, Tollefson TT. Cleft lip and palate: an evidence-based review.
Facial Plast Surg Clin North Am. 2015;23:357–372.

4. Xue AS, Buchanan EP, Hollier LH. Update in unilateral cleft lip surgery. Plast
Reconstr Surg. 2021;148(2):262e–274e.

5. Mittermiller PA, Martin S, Johns DN, et al. Improvements in cleft lip aesthetics
with the fisher repair compared to the Mohler repair. Plast Reconstr Surg Glob
Open. 2020;8:e2919.

6. Tibesar RJ, Black A, Sidman JD. Surgical repair of cleft lip and cleft palate. Oper
Tech Otolayngol Head Neck Surg. 2009;20:245–255.

7. Solano N, Hidalgo R, Barrios O, et al. Complete unilateral cleft lip repair: a mod-
ification of the Mohler surgical technique. J Cleft Lip Palate Craniofacial Anom-
alies. 2024;11:60–65.

8. Xue AS, Buchanan EP, Hollier LH Jr. Bilateral cleft lip repair: lessons from his-
tory. Plast Reconstr Surg. 2022;150:201e–210e.

9. Zhang JX, Arneja JS. Evidence-based medicine: the bilateral cleft lip repair. Plast
Reconstr Surg. 2017;140:152e–165e.

10. Al-Zajrawee MZ, Aljodah MAA, Hassan QA. Surgical outcomes of 14 consecu-
tive bilateral cleft lip patients treated with a modified version of the Millard and
Manchester methods. Arch Plast Surg. 2019;46:114–121.

11. Abulezz TA, Elsherbiny AK, Mazeed AS. Management of cleft lip and palate in
Egypt: a national survey. Indian J Plast Surg. 2018;51:290–295.

12. Kadir A, Mossey PA, Blencowe H, et al. Systematic review and meta-analysis of
the birth prevalence of orofacial clefts in low- and middle-income countries. Cleft
Palate Craniofac J. 2017;54:571–581.

13. Navarro CE. Working in Peru: a 25-year experience with voluntary cleft missions,
and a technique for the primary repair of the unilateral cleft lip and nasal defor-
mity. J Craniofac Surg. 2021;32(Suppl 3):1231–1235.

14. Batra P, Sybil D, Izhar A, et al. Standard of care for patients with cleft lip and palate
in India—a questionnaire-based study. Cleft Palate Craniofac J. 2023;60:536–543.

15. Roberts JM, Jacobs A,MorrowB, et al. Current trends in unilateral cleft lip care: a
10-year update on practice patterns. Ann Plast Surg. 2020;84:595–601.
© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.

http://www.annalsplasticsurgery.com


Annals of Plastic Surgery • Volume 95, Number 2, August 2025 Surgical Techniques for Cleft Lip
16. Deshmukh M, Vaidya S, Deshpande G, et al. Comparative evaluation of esthetic
outcomes in unilateral cleft lip repair between the Mohler and Fisher repair tech-
niques: a prospective, randomized, observer-blind study. J Oral Maxillofac Surg.
2019;77:182.e1–182.e8.

17. Mittermiller PA, Sethi H, Morbia RP, et al. Anatomical nasal lining flaps for clo-
sure of the nasal floor in unilateral and bilateral cleft lip repairs reduce fistulas at
the alveolus. Plast Reconstr Surg. 2018;142:1549–1556.

18. Tsumoto J, Imai K, Wu CC. Repair of the nasal floor by the cleft margin flap in
bilateral complete cleft lip. J Craniofac Surg. 2018;29:495–497.

19. Chang LS, Son Y, Baek RM, et al. Anatomical reconstruction of the nasal floor in
complete unilateral cleft lip repair. Ann Plast Surg. 2017;79:365–371.

20. Liu Y, Li C, Yao M, et al. Labial-nasal evaluation for nasal floor reconstruction
with the new triangular flap in unilateral cleft lip repair. Cleft Palate Craniofac
J. 2023;60:168–178.

21. MendozaM, PérezA.Anatomical closure technique of the nasal floor for patientswith
complete unilateral cleft lip and palate. J Plast Surg Hand Surg. 2013;47:196–199.

22. Yamanishi T, Arimura Y, Kirikoshi S, et al. Clinical outcomes of gingivoperiosteoplasty
for unilateral cleft lip and palate performed in early childhood. J Plast Reconstr
Aesthet Surg. 2024;97:268–274.

23. Balumuka D, Daly GE, Krakauer K, et al. Gingivoperiosteoplasty in children with
cleft lip and palate: the need for alveolar bone grafting. Cleft Palate Craniofac J.
2024; published online ahead of print.
© 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
24. WangYC, LiaoYF, Chen PK. Comparative outcomes of primary gingivoperiosteoplasty
and secondary alveolar bone grafting in patients with unilateral cleft lip and palate.
Plast Reconstr Surg. 2016;137:218–227.

25. Park YW, Kim CW. Bilateral cleft lip repair with simultaneous premaxillary setback
and primary limited rhinoplasty.Maxillofac Plast Reconstr Surg. 2018;40:43.

26. Chauhan JS, Sharma S. Lag screw fixation of the premaxilla during bilateral cleft
lip repair. J Craniomaxillofac Surg. 2019;47:1881–1886.

27. Hamdan US, Garcia Garcia JA, Haddad MS, et al. Single-stage posterior vomerine
ostectomy, premaxillary setback, bilateral gingivoperiosteoplasties and primary bilat-
eral cheiloplasty in patients with protuberant premaxilla. J Clin Med. 2024;13:2609.

28. Stanton E, Kondra K, Jimenez C, et al. Premaxillary setback in bilateral cleft lip
and palate repair. Cleft Palate Craniofac J. 2024;61:416–421.

29. Vyas RM, Kim DC, Padwa BL, et al. Primary premaxillary setback and repair of
bilateral complete cleft lip: indications, technique, and outcomes. Cleft Palate
Craniofac J. 2016;53:302–308.

30. Kim RS, Seo HJ, Park MS, et al. Long-term evaluation of the lip and nose in bi-
lateral complete cleft lip patients following lip adhesion and secondary nose cor-
rection. Arch Plast Surg. 2022;49:510–516.

31. Lee HS, Bae YC, Seo HJ. Results of lip adhesion in wide unilateral complete cleft
lip patients. J Craniofac Surg. 2021;32:2671–2676.

32. Mayer HF, JacoboOM,GrattarolaG. Plastic surgery training in Ibero-LatinAmerica: a
cross-sectional survey study. J Plast Reconstr Aesthet Surg. 2021;74:1633–1701.
www.annalsplasticsurgery.com 131

http://www.annalsplasticsurgery.com

