(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 3 (372) Mapr 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Cleft palate is one of the most significant
congenital craniofacial anomalies and remains an important
clinical and public health concern. The incidence of cleft palate
continues to increase in many regions worldwide, highlighting
the need for effective surgical management and improved
treatment strategies. The primary goal of palatoplasty is the
anatomical restoration of palatal integrity to enable normal
speech development while minimizing the risk of oronasal
fistula formation and promoting long-term harmonious growth
of the facial skeleton.

Objective: This study aimed to evaluate and compare the
effectiveness of different palatoplasty techniques in children
with cleft palate based on functional, anatomical, and aesthetic
outcomes.

Methods: The systematic review was conducted based
on an analysis of English-language publications published
between 1980 and 2026. A comprehensive literature search
was performed in major international bibliographic databases
to identify relevant studies on palatoplasty techniques in
patients with cleft palate. The literature search was conducted
in the following electronic databases: MEDLINE (via
PubMed), EMBASE, the Cochrane Oral Health Group’s Trials
Register, the Cochrane Central Register of Controlled Trials
(CENTRAL), and Google Scholar. In addition, the reference
lists of the included studies were manually screened to identify
additional relevant publications.

Results: A total of 47 studies were included in the systematic
review, of which 26 studies were included in the meta-analysis,
while the remaining studies were analyzed qualitatively. The
meta-analysis of oronasal fistula incidence showed extremely
high heterogeneity among studies (I> = 98.8%). The pooled
standardized mean difference was 1.64 (95% CI: —2.49 to
5.57; p = 0.437). The pooled standardized mean difference for
hypernasality was 0.50 (95% CI: —0.49 to 1.48; p=10.3227). The
analysis of soft palate length showed very high heterogeneity
among studies (I> = 96.9%). The pooled standardized mean
difference was 0.22 (95% CI: —2.40 to 2.84; p = 0.87).

Conclusion: The meta-analysis suggests that functional
outcomes of palatoplasty are mainly influenced by the quality
of surgical reconstruction, accurate muscle repositioning, tissue
tension and surgeon experience, while the specific surgical
technique appears to play a secondary role.

© GMN

Key words. Palatoplasty technique, cleft palate, functional,
anatomical, aesthetic outcomes.

Introduction.

The prevalence of cleft lip and palate in Asian countries varies
and can reach approximately 1.33 cases per 1,000 live births
[1]. The average prevalence of cleft lip was 1.96 cases per 1,000
newborns between 2006 and 2018 [2]. The overall prevalence of
orofacial clefts in South Korea was 11.09 per 10,000 live births,
including 5.57 per 10,000 cases of isolated cleft palate and 2.75
per 10,000 cases of combined cleft lip and palate. During the
study period, the proportion of orofacial clefts increased from
3.6% to 4.1% [3].

According to a retrospective study based on data from the
regional registries of congenital anomalies (IMER and RTDC),
the mean prevalence of orofacial clefts in Italy between 2001
and 2014 was 1.03 per 1,000 live births, ranging from 0.9 to 1.1
per 1,000 [4].

According to the international registry IPDTOC (International
Perinatal Database of Typical Oral Clefts), during the period
from 2000 to 2005, the prevalence of cleft lip in Japan was 20.0
per 10,000 live births, which is almost twice as high as the rates
reported in the United States (10.2 per 10,000) and South Korea
(11.09 per 10,000) [5].

Meanwhile, in Brazil this rate was 6.73 per 10,000 live births
during the period 2010-2021 [6].

The primary goal of palatoplasty is anatomical restoration of
palatal integrity to enable normal speech development, while
minimizing the risk of oronasal fistula formation and promoting
long-term harmonious growth of the facial skeleton [7,8].

Various surgical techniques are used for cleft palate repair
including the von Langenbeck technique, the Veau—Wardill-
Kilner pushback procedure, Furlow’s double-opposing
Z-plasty, and buccal mucosal flaps. The choice of technique
is individualized, considering the anatomical characteristics
of the cleft, its width and length, patient age, tissue condition,
and functional goals—primarily the achievement of adequate
velopharyngeal competence. Each method has specific
advantages and limitations and is associated with potential
complications, including oronasal fistula formation, scarring,
maxillary growth impairment, and velopharyngeal insufficiency
[9-14]. Surgical treatment of cleft palate is one of the most
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difficult tasks in maxillofacial surgery. Achieving a good result
requires aesthetically and functionally complete closure of the
defect without disrupting the growth of the facial skeleton,
which provides conditions for normal speech development [15].

One of the most significant intraoperative complications is
bleeding, which occurs during mobilization of the palatal soft
tissues, dissection of mucoperiosteal and musculomucosal
flaps, and transection of vascular structures [16,17].

Intraoperative bleeding not only creates technical difficulties
for the surgeon but also reduces visualization of the surgical
field, increases the risk of errors in flap design and raises the
likelihood of injury to adjacent anatomical structures [18].

Incomplete closure of the hard palate may lead to complications
such as the formation of an oronasal fistula of sufficient size to
cause nasal regurgitation and speech impairment [19].

The formation of an oronasal fistula is a challenging
postoperative complication of palatoplasty, leading to nasal air
leakage during speech and swallowing. A concerning global
trend toward an increasing incidence of oronasal fistulas has
been demonstrated in several studies [17,20].

Oronasal fistula size varies: small fistulas are primarily caused
by separation and desiccation of mucoperiosteal flaps, whereas
large fistulas result from extensive flap necrosis due to impaired
vascular supply during mobilization [21].

Postoperative palatal fistulas usually require surgical repair
to prevent these complications. However, repeated attempts at
fistula closure promote scar formation and are associated with a
high risk of fistula formation [16].

The potential impact of primary palatoplasty and its
complications on maxillary growth and facial skeleton
development also remains controversial. Although some
retrospective studies report a low incidence of maxillary
hypoplasia, further long-term follow-up is required to evaluate
the influence of surgical timing and technique on craniofacial
growth [22].

Velopharyngeal insufficiency is one of the most common
complications following palatoplasty and is caused by
anatomical insufficiency that prevents adequate velopharyngeal
closure, leading to severe speech disorders [23].

Primary palatoplasty performed between 6 and 12 months
of age has been associated with a significantly lower risk of
velopharyngeal insufficiency (VPI). These findings support the
long-established concept that the timing of surgery plays an
important role in postoperative speech development and long-
term functional outcomes [24].

The assessment of the effectiveness of various palatoplasty
techniques, including their advantages and limitations, in the
context of functional and anatomical outcomes remains a subject
of scientific debate. The main purpose of the meta-analysis
is to determine the effectiveness of currently used techniques
in palatoplasty and to analyze the characteristics of the
postoperative period, including the incidence of complications
and functional outcomes [25].

The aim of this study was to systematically evaluate and
compare the effectiveness of different palatoplasty techniques
in children with cleft palate based on reported functional,
anatomical, and aesthetic outcomes.
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Materials and Methods.

This systematic review was conducted in accordance with the
PRISMA guidelines (PRISMA 2009 checklist). The following
questions were formulated in PICO format (Patient, Intervention,
Comparison, Outcome) to summarize the objectives and criteria
for patient inclusion.

Focused question:

How do different methods of primary palatoplasty influence
the incidence of complications and the aesthetic and functional
outcomes in children with congenital cleft palate?

P- Children with congenital cleft palates up to 18 years of age

I — methods palatoplasty

C — Comparisons between the following surgical techniques
were analyzed: One-stage versus two-stage palatoplasty,
secondary Furlow palatoplasty versus buccal myomucosal
flap; von Langenbeck versus Bardach two-flap palatoplasty;
primary palatoplasty with conventional intravelar veloplasty
versus primary palatoplasty with acellular dermal matrix
(ADM); double-opposing Z-plasty (DOZ) versus buccal fat pad
(BFP) coverage; conventional DOZ versus small DOZ; Furlow
palatoplasty versus two-flap palatoplasty; Furlow palatoplasty
versus straight-line intravelar veloplasty; FA versus FB
techniques; and straight-line repair versus Furlow repair.

Outcomes — Functional outcomes; speech (hypernasality and
intelligibility), soft palate length, eustachian tube dysfunction.

Surgical: frequency of fistulas, suture dehiscence, bleeding
during and after surgery, respiratory complications, duration of
surgery, length of hospital stay.

Search strategy

The systematic review was based on an analysis of English-
language publications. The observation covered the period from
1980 to 2026. The literature search was conducted in major
international bibliographic databases, including.

L. MEDLINE (PubMed)

EMBASE

The Cochrane Oral Health Group’s Trials Register
The Cochrane Central Register of Controlled Trials
Google

6. Reference list of publications (Bibliographies)

("Cleft Palate"[Mesh] OR "cleft palate” OR "palatoplasty")

AND ("children" OR "pediatric" OR "paediatric")

AND ("One-Stage Palatoplasty" OR "Two-Stage Palatoplasty"
OR "Furlow" OR "Secondary Furlow"

OR "Buccal Myomucosal Flap" OR "Von Langenbeck" OR
"Bardach"

OR "Intravelar Veloplasty" OR "ADM" OR "DOZ" OR "BFP"
OR "Two-flap palatoplasty"

OR "Straight-line Intravelar Veloplasty" OR "FA" OR "FB")

AND ("intraoperative complication" OR "postoperative
complication" OR "bleeding" OR "wound dehiscence"

OR "fistula" OR "hypernasality" OR "speech outcome" OR
"Eustachian tube dysfunction")

SNk

Inclusion criteria:

1. Language of publication: studies published in English.
2. Type of studies:
Randomized controlled trials (RCTs)



Controlled clinical trials (CCTs)

Cohort studies (prospective or retrospective)

Retrospective studies

3. Population: Children with congenital cleft palate up to 18
years of age.

4. Intervention: Any surgical technique of palatoplasty,
including: One-Stage, Two-Stage, Furlow, Two-flap, Von
Langenbeck, Bardach, DOZ, BFP, ADM, Intravelar Veloplasty,
and others.

Exclusion criteria:

1. Studies not published in English.

2. Studies without patients with congenital cleft palate
(e.g., only cleft lip or acquired defects).

3. Articles not reporting data on palatoplasty/palatoplasty
surgical techniques.

4. Conservative treatment or orthodontic interventions
without surgery.

5. Studies lacking data on intraoperative or postoperative

complications, functional, or aesthetic outcomes

Data extraction: Author, Study design, Years, Number of
patients, Outcome, Surgical technique, Length of hospital stay,
Duration of surgery, Fistula frequency, Hypernasality, Length
soft palate, Speech intelligibility, Wound dehiscence, Bleeding
intraoperative, Postoperative bleeding, Airway obstruction.

Risk of Bias Assessment:

For randomised controlled trials (RCTs), the assessment was
performed using the RoB 2 (Risk of Bias 2) tool.

For non-controlled and cohort studies, the ROBINS-I (Risk
of Bias In Non-randomised Studies of Interventions, sometimes
referred to as RoB 1 for non-controlled studies) tool was used.

Statistical analysis:

All data were collected and processed using Microsoft Excel.
Meta-analysis was performed using Meta-Analysis software.
A random-effects model was applied to pool data in cases of
high heterogeneity. Heterogeneity was assessed using I* and
Chi? statistics, and results were reported with 95% confidence
intervals (CI). This approach allowed combining results
from different studies and evaluating the overall incidence
of complications and functional outcomes following various
palatoplasty techniques.

Results.

A total of 400 records were identified through database
searching using Boolean operators (n = 280) and additional
keyword-based searches (n = 120). After screening titles and
abstracts, 250 records were excluded due to irrelevance, leaving
150 full-text articles assessed for eligibility.

Of these, 103 articles were excluded following full-text
evaluation based on predefined exclusion criteria, including
review articles (n = 47) and other reasons (n = 56).

Ultimately, 47 studies met the inclusion criteria and were
included in the systematic review. Of these, 26 studies were
eligible for quantitative synthesis and were included in the
meta-analysis (Figure 1).

Risk of Bias:
The randomized controlled trials by Reddy et al. (2018) and
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Tageldeen et al. (2025) demonstrated a low risk of bias. In
contrast, the non-randomized studies were at higher risk of bias
due to their study design (Figure 2).

For the non-randomized studies, the risk of bias varied among
the included studies. The studies by Hodge et al. (2010),
Schonmeyr et al. (2016), Deshpande et al. (2014), Moore et
al. (1988), Peyvaste et al. (2023), Yi et al. (2021), Park et al.
(2022), Hattori et al. (2024), Dong et al. (2012), Lignieres et al.
(2024), Trotter et al. (2025) were assessed as having a low risk
of bias. The study by Adamson et al. (2026) was rated as having
a high risk of bias, while the remaining studies were judged to
have a moderate risk of bias (Figure 3).

Length of Hospital Stay (Bed-Days):

Ten studies with a total of 5241 participants were included in
the meta-analysis (Table 1). A random-effects model was used
to pool the data.

The pooled mean across all studies was 3.59 days (95% CI:
2.77-4.41) (Figure 4). The prediction interval demonstrated
substantial variability (0.75-6.44), reflecting heterogeneity in
outcomes across individual studies.

The heterogeneity analysis indicated extremely high between-
study variability:

. I = 99.9%, suggesting that nearly all observed
variability was attributable to differences between studies rather
than sampling error;

. 12 =0.8748;

. ? = 7809.50, df = 4, P < 0.001, further confirming
statistically significant heterogeneity.

Therefore, the average value obtained should be interpreted as
a guideline rather than a universal standard. The actual length
of hospitalization is determined by several factors, including
patient age, type and severity of the cleft, surgical technique
used, presence of complications, specifics of postoperative care,
and local clinical protocols.

To further explore the sources of heterogeneity a subgroup
analysis based on study design (prospective vs retrospective)
was performed. The pooled mean length of hospital stay in
retrospective studies was 4.00 days (95% CI: 2.55-5.44) (Figure
5). The prospective subgroup included only one study with a
mean LOS of 2.00 days. A statistically significant difference
between subgroups was observed (p = 0.0067). However, this
finding should be interpreted with caution due to the limited
number of prospective studies.

Duration of Surgery:

A total of six studies comprising nine comparisons were
analyzed, including 509 patients in the meta-analysis. The
reported mean values ranged from 65.23 to 173.40 minutes.
The analysis included the following surgical techniques: one-
stage primary palatoplasty, Bardach two-flap palatoplasty,
modified two-flap palatoplasty, Furlow double-opposing
Z-plasty, rotational flap palatoplasty, two-flap palatoplasty
with intravelar veloplasty, and the Sommerlad technique. In
some studies, buccal fat pad coverage was used as an adjunctive
procedure (Table 2).

The pooled mean duration of surgery was 128.05 minutes
(95% CI: 107.52-148.59) (Figure 6). The prediction interval
ranged from 57.49 to 198.62 minutes, indicating substantial
variability that may be expected in future studies.



Table 1. Length of Hospital Stay (Bed-Days).

Author year study design number of patients mean LOS (days) SD

Adamson et al.[26] 2026 prospective interventional study 145 2 0.18
Nguyen et al.[27] 2014 retrospective 14 2 0.04
Cronin et al. [28] 2001 retrospective 79 3.50 1.11
Blough et al.[29] 2019 retrospective 3616 3 ND
Izadi et al.[30] 2012 retrospective 406 1.5 0.45
Wood et al.[31] 2015 retrospective 100 1.6 ND
Eaton et al.[32] 1994 retrospective 398 2 ND
Chao et al.[33] 2018 retrospective 75 2.7 ND
Onyekwelu et al. [34] 2016 retrospective 79 1.72 ND
Canady et al. [35] 1994 retrospective 329 9 1.5

Note: LOS — length of stay; SD — standard deviation; ND — not determined.

Records identified through Additional records identified
database searching through keyword combinations
(Boolean operators) (n = 280) (n=120)

Records screened (n

= 400)
Records excluded (n = 250)

Full-text articles excluded (n=103),
with reasons:
— Reviews (n=47)
— Other reasons (n=56)

Full-text articles assessed for ‘
eligibility
(n=150)

l

Studies included in
systematic review
(n=47)

l

Studies included in
meta-analysis (n = 26)

Figure 1. Ultimately, 47 studies met the inclusion criteria and were included in the systematic review. Of these, 26 studies were eligible for
quantitative synthesis and were included in the meta-analysis.

Risk of bias domains

>

o

2

d ® 6 6 &6 & ¢
Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. ‘ Low

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 2. The non-randomized studies were at higher risk of bias due to their study design.
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Risk of bias domains
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Figure 3. The study by Adamson et al. (2026) was rated as having a high risk of bias, while the remaining studies were judged to have a moderate

risk of bias.
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Experimental Mean Mean
Study Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Adamson et al. 2026 2.00 0.1800 145 20.1% 2.00[1.97; 2.03]

Nguyen et al 2014 2.00 0.0400 14 20.1% 2.00[1.98;2.02]

Cronin et al 2001 3.50 1.1100 79 19.8% 3.50[3.26; 3.74]

Blough et al 2019 3.00 0.0000 3616 0.0% 3.00 '
Izadi et al 2012 1.50 0.4500 406 20.1% 1.50[1.46; 1.54] :

Wood et al. 2015 1.60 0.0000 100 0.0% 1.60

Eaton etal. 1994 2.00 0.0000 398 0.0% 2.00 '

Chao etal. 2017 270 00000 75 0.0% 2.70

Onyekwelu etal. 2016 1.72 0.0000 79 0.0% 1.72 [
Canady et al. 1994 9.00 1.5000 329 19.9% 9.00 [8.84; 9.16]

Total (95% CI) 5241 100.0% 3.59 [2.77; 4.41] e iE—
Prediction interval [0.75; 6.44]

Heterogeneity: Tau® = 0.8748; Chi® = 7809.50, df = 4 (P = 0); I* = 99.9% f T T !

Figure 4. The sources of heterogeneity a subgroup analysis based on study design (prospective vs retrospective) was performed.

Study or Experimental Mean Mean
Subgroup Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

subgroup = prospective )
Adamson et al. 2026 2.00 0.1800 145 20.1% 2.00[1.97:2.03] 2

subgroup = retrospective

Nguyen et al. 2014 2.00 0.0400 14 20.1% 2.00[1.98; 2.02] - i

Cronin et al. 2001 3.50 1.1100 79 19.8% 3.50[3.26:3.74] —'—

lzadi et al. 2012 1.50 0.4500 406 20.1% 1.50[1.48; 1.54] E

Canady et al 1894 9.00 1.5000 329 18.9% 9.00[8.84; 9.16] H

Total (95% CI) 828 79.9% 4.00 [2.55; 5.44] = E—
Heterogeneity: Tau® = 2.1599; Chi® = 7809.14, df = 3 (P = O); I = 100% :

Total (95% CI) 973 100.0% 3.59 [2.77; 4.41] e

Prediction interval [0.75; 6.44]
Heterogeneity: Tau” = 0.8748; Chi® = 7809.50, df = 4 (P = O); I’ = 99.9% f T T !
Test for subgroup differences: Chi®=7.36,df = 1 (P = 0.0067) 2 4 6 8

Figure 5. The pooled mean length of hospital stay in retrospective studies was 4.00 days (95% CI: 2.55-5.44).

Experimental Mean Mean
Study Mean 8D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Brudnickiet al. 2017 66.00 0.0000 120 0.0% 66.00 '
Degala et al. 2025 135.00 11.8500 12 16.7% 135.00[128.30; 141.70] -
Degala et al. 2025 141.67 13.8600 12 16.6% 141.67 [133.94; 149.40] i

Tageldeen et al. 2025 173.40 31.1700 64 16.7% 173.40[165.76; 181.04]
Tageldeen et al. 2025 132,10 149700 64 17.0% 132.10[128.43; 135.77]

Kaewkumsn et al 2020 65.23 0.0000 22 0.0% 65.23 §

Hodge et al. 2010 97.00 0.0000 106 0.0% 97.00 '

Nastril Kalla et al. 2022 90.93 38.7200 50 16.3% 90.93[80.20; 101.66] ——

Nastril Kalla et al. 2022 94.48 26.3700 59 16.7% 94.48[87.75;101.21] -

Total (95% CI) 509 100.0% 128.05 [107.52; 148.59] —coa———
Prediction interval [ 57.49; 198.62]

Heterogeneity: Tau® = 643.8958; Chi”® = 204.02, df = 5 [P < 0.0001}; I° = 98.3% f T T T T T 1
60 80 100 120 140 160 180

Figure 6. The pooled mean duration of surgery was 128.05 minutes (95% CI: 107.52—148.59).

Study or Experimental Mean Mean

Subgroup Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
subgroup = Furlow ]

Tageldeen etal 2025 173.40 31.1700 64 16.7% 173.40 [165.76; 181.04] ] -
Nastril Kalla et al 2022 90.93 38.7200 50 16.3% 90.93[80.20; 101.66]

Total (95% CI) 114 32.9% 132.25 [ 51.44; 213.07] —‘—
Heterogeneity: Tau® = 3378.0677; Chi® = 150.58, df = 1 (P < 0.0001); I° = 99.3%

subgroup = Non-Furlow

Degala et al 2025 135.00 11.8500 12 16.7% 135.00 [128.30; 141.70] i

Degala et al 2025 141.67 13.6600 12 16.6% 141.67 [133.94; 149.40] —

Tageldeen et al 2025 132.10 149700 64 17.0% 132.10[128.43;135.77] &=

Nastril Kalla et al 2022 94.48 26.3700 59 16.7% 94.48[87.75; 101.21] E o :

Total (95% CI) 147 67.1% 125.81 [107.31; 144.31] g

Heterogeneity: Tau® = 345.7540; Chi® = 116.26, df = 3 (P < 0.0001); I¥ = 97.4% :

Total (95% CI) 261 100.0% 128.05 [107.52; 148.59] e

Prediction interval [ 57.49; 198.62]

Heterogeneity: Tau® = 643 8958; Chi® = 294.02, df = 5 (P < 0.0001); I = 98.3% f I !
Test for subgroup differences: Chi® = 0.02, df = 1 (P = 0.8789) 100 150 200

Figure 7. Subgroup analysis based on surgical technique was performed.
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Figure 8. The pooled standardized mean difference (SMD) was 1.64 (95% CI: —2.49 to 5.57, p = 0.437), indicating no statistically significant
difference in fistula incidence between the compared palatoplasty techniques.
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Heterogeneity: Tau” = 15.8566; Chi” = 184.99, df = 2 (P < 0.0001); I = 98.9%

subgroup = Furlow
Hattori et al. 2024  13.00 4.6000 280 1.00 0.5000 196 16.8% 3.38[ 3.10; 3.66]

Mahajan etal. 2024 1.00 0.1960 25 3.00 0.3250 25 16.4% -7.34[-8.93;-6.74] -

Trotter etal. 2025  51.00 5.0000 40 46.00 52200 92 16.8% 0.96[ 0.57; 1.35] :

Total (95% CI) 345 313 49.9% -0.95[-7.28; 5.37] e

Heterogeneity: Tau® = 30.9739; Chi® = 241,55, df = 2 (P < 0.0001); I* = 99.2%

Total (95% CI) 550 464 100.0% 1.64 [-2.49; 5.77] —enEER—

Prediction interval [-12.65; 15.93]

Heterogeneity: Tau® = 26.4723; Chi® = 427.26, df = 5 (P < 0.0001); I = 98.8% f T T T T 1
Test for overall effect: Z = 0.78 (P = 0.4370) -15 -10 -5 0 5 10 15

Test for subgroup differences: Chi® = 1.69, df = 1 (P = 0.1934)

Figure 9. Subgroup analysis based on surgical technique was performed.
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Figure 10. The pooled standardized mean difference (SMD) was 0.50 (95% CI: —0.49 to 1.48, p = 0.3227), showing no statistically significant
difference in hypernasality between the compared palatoplasty techniques.
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Figure 11. The test for subgroup differences was not statistically significant (p = 0.8527).
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subgroup = Von Langenbeck, Bardach

Peyvaste al. 2023 0.00 0.0000 74 0.00 0.0000 20 0.0%
subgroup = IVV + IVV ADM
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subgroup = Furlow PP, SL-IVV

Mahajan et al. 2024 34.60 1.2200 25 30.68 1.4900 256 33.3%
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Figure 12. The pooled standardized mean difference (SMD) was 0.22 (95% CI: —2.40 to 2.84, p = 0.8707), indicating no statistically significant
difference in soft palate length between the compared palatoplasty techniques.

Heterogeneity was high: 12 = 643.8958, > =294.02, df =5, p
< 0.0001, and I* = 98.3%, suggesting considerable differences
among the included studies.

The largest contribution to the pooled estimate was provided
by the studies Tageldeen et al. (2025) (weight =17.0% and
16.7%) and Degala et al. (2025) — (weight 16.7% n 16.6%).

Subgroup analysis based on surgical technique was performed
(Figure 7). Studies were categorized into Furlow-based and non-
Furlow techniques. The pooled operative time for the Furlow
subgroup was 132.25 minutes (95% CI: 51.44-213.07), while
for the non-Furlow subgroups it was 125.85 minutes (95%
CI: 107.31-144.31). High heterogeneity persisted within both
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subgroups (I> > 95%). The test for subgroup differences was not
statistically significant (p = 0.8789), indicating no significant
difference between groups.

Intraoperative Bleeding:

Five studies reported data on intraoperative bleeding, with a
total of 3767 patients included. Of these, two were retrospective
studies, two were prospective cohort studies and one was a
prospective clinical study (Table 3).

The lowest incidence of bleeding was observed in large
retrospective studies with larger sample sizes

Zhang et al. (2014), — 2 cases out of 2,100 patients, Mahajan



Table 2. Duration of Surgery.

. . . number. Time
Author year design surgical technique patients minutes SD
][3;)r6u]dmck1 ctal 2017 retrospective one-stage primary palatoplasty 120 66 ND
Degala et al. [37] 2025 prospectfve, comparative, Bardach’s two-flap 12 135 11.85
observational study palatoplasty
prospective, comparative, . i
Degala et al. [37], 2025 observational study modified two-flap palatoplasty 12 141.67 13.66
Tageldeen et al. Furlow
[38] 2025 randomized clinical trial . 64 173.4 31.17
double-opposing Z-plasty
Tageldeen et al. 2025 randomized clinical trial "Oational flap 64 132.1 14.97
[38] palatoplasty.
Kaewkumsn et al.[39] 2020 ND two-flap palatoplasty 22 65.23 ND
ﬁg?ge etal. 2010 ND Sommerlad technique 106 97 ND
I[jis]ml Kalla et al. 2022 prospective study Z-plasty Furlow 50 90.93 38.72
I[\Es]trll Kalla et al. 2022 prospective study buccal fat pad coverage 59 94.48 26.37
Note: ND — not determined; SD- standard deviation.
Table 3. Intraoperative Bleeding.
Author ear study design surgical technique number. intraoperative bleeding
y Y g g q patients cases (n)
[Sgl]onmeyr ctal. 2016 retrospective study Primary cleft palate repair 1408 25
. . Furlow's
Mahajan et al. 2024 prospective cohort palatoplasty, straight-line intravelar |50 3
[44] study
veloplasty
Ruslin et al. . von Langenbeck, Veau-Kilner
[45] 2019 prospective study technique 150 14
Zhang et al. . von Langenbeck, Veau/Wardill/
[46] 2014 retrospective study Kilner, and Furlow techniques 2100 2
Kim et al. 2018 prospective clinical undergoing Furlow’s double 59 59
[42] study opposing Z-palatoplasty

Table 4. Airway Obstruction.

Author year type of the study surgical technique number. patients airway obstruction
cases (n)

f:;l]a ctal. 2000 retrospective study ND 87 2

von Langenbeck palatoplasty,Veau-
Sullivanet al. retrospective Wardill-Killner VY-
[48] 2024 study pushback,Furlow double opposing 386 33

Z-plasty
][il;; gheetal. 2018 prospective cohort study [ND 3,616 72
Adenek et al.[50] 2011 prospective cohort study ND 116 6
é.%ony ctal N ote: BD02 not de retioipedtive study ND 247 14
[CS(;}]len ctal. 2004 retrospective two-flap palatoplasty, Furlow 66 12

study double-opposing Z-plasty

Note: ND — not determined.
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Table 5. Postoperative Bleeding.

total number of postoperative bleeding

Author year study design surgical technique surgeries case(n)
E‘;}] etal. 2025 retrospective analyses ND 13161 97
FSaéa( etal. 2016 retrospective analyses ND 338 0
éiisina etal. 2016 prospective cohort study ~ ND 30 2
E(;s]sel-PeHy ctal 2013 retrospective analyses ND 1262 70
Mahajan et al. [44] 2024 prospective cohort study Furlow's, straight-line 50 3

Note: ND — not determined.

Table 6. Wound Dehiscence after operation.

intravelar veloplasty

total number of patients with wound

Author year study design surgical technique surgeries dehiscence (n)
Deshpande et al. .
[56] 2014 retrospective study ND 709 17
][3,.5(;3]1 ctal. 2016 prospective study von Langenbeck technique |60 3
. . Von Langenbeck,
Ruslin et al. [45] 2019 prospective study VeauKilner 150 1
fsaér]le ctal 2016 retrospective study ND 751 4
Note: ND — not determined.
Table 7. Characteristics of studies evaluating Eustachian tube function after palatoplasty.
. . . number.
Author year study design surgical technique patients outcome
Kochar et al. observational cohort high prevalence of otitis media with effusion in
2021 ND 63 )
[59] study these patients.
Prosak et al. . . patients may still need the same amount of time for
[60] 2025 retrospective cohort - Furlow, IVV repair 73 resolution of their eustachian tube dysfunction.
the median recovery time for Eustachian tube
Nasomtrug et al. . function after primary 2-flap palatoplasty with
[61] 2016 retrospective 2-flap palatoplasty 82 intravelarveloplasty at Srinagarind Hospital was
37.5 months. Eustachian tube
Moore ef al von Langenbeck
' 1988 retrospective technique, Wardill- 196 19 patient’s otitis were detected
[62] )
Kilner
Note: ND — not determined.
etal. (2024), — 3 cases out of 50 patients. A moderate incidence ~ Airway Obstruction:

of bleeding was reported in the following studies: Schonmeyr et
al. (2016), — 25 cases out of 1,408 patients, Ruslin et al. (2019),
— 14 cases out of 150 patients.

The highest number of bleeding episodes was recorded in the
study by Kim et al. (2018), Intraoperative bleeding was reported
in all 59 patients; however, it was minor and easily controlled, and
no difficulties in achieving hemostasis were encountered [42].

The following surgical techniques were included: Primary
cleft palate repair, Furlow's palatoplasty, straight-line intravelar
veloplasty, von Langenbeck palatoplasty, Veau—Kilner
palatoplasty, Wardill-Kilner pushback palatoplasty, undergoing
Furlow’s double opposing Z-palatoplasty.
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The table provides an overview of the included studies that
evaluated postoperative respiratory complications (airway
obstruction) following palatoplasty. The table presents
the following information: author and study title, year of
publication, study design, number of patients, type of surgical
intervention (if specified), and the number of reported cases of
airway obstruction.

Among the six included studies, four were retrospective, two
were prospective cohort studies. The reported incidence of
airway obstruction ranged from 2 to 72 cases per study (Table
4).



Table 8. Characteristics of studies evaluating Outcomes of Palatoplasty.

Fistula
Study . Control Test (©O),
Design . .
technique(C) technique(T) 'Mean+
SD
Reddy et al. one stage two-stage
ret
[63] palatoplasty palatoplasty 0.27
Sitzman . secondary buccal
retrospective
etal. cohort stud Furlow myomucosal ND
[64] Y palatoplasty flap
Peyvaste et cross-sectional von Langenbeck Bardach 1
al. [65] analytical study | palatoplasty Palatoplasty 95
primary
palatoplasty .
Yietal retrospective  with primary 6
[66] study conventional palatoplasty =
. with adm 0.2
intravelar
veloplasty
Park etal. retrospective  DOZ BFP ND
[67] study palatoplasty palatoplasty
Hattori et . 13
[68] Y palatoplasty 4.6
1[36(;]]1g ctal retrospective | Furlow two-flap ND
study palatoplasty palatoplasty
Mahajan et prospective Furlow §tra1ght line !
al. [44] cohort study  |palatoplasty inravelar =
) palatoplasty 0.19
ﬁg;lg]r es et retrospective | Furlow FB i
' study palatoplasty palatoplasty 193
Trotter et retrospective | straight Furlow Repair
al. [71] . .
cohort study line repair palatoplasty 5

Soft Soft
Fistula . . palate  palate
(), flc);pernasallty ?f);pernasallty length  length
Mean £ ’ ’ ©), D),
SD Mean £ SD Mean £ SD Mean £ Mean +
SD SD
By 20.61 16.77
+ + ND ND
=019 903 2.15
9.5 11.5 6.9 7.5
ND + + + +
1.02 1.43 1.0 1.0
3 9 4
+ + + ND ND
15 28.1 333
5
+ ND ND ND ND
0.24
2.5 1.6 44 7.5
ND + + + +
1.1 1.1 1.7 2.1
1
+ ND ND
0.5 ND ND
48 40
ND N N ND ND
3.46 3.1
3.0 34.6 30.6
+ ND ND + +
0.32 1.22 1.49
1.33 0.86
ND N " ND ND
1.03 1.21
16 ND ND ND ND
5.22

Note: In observation studies, the designation of control (C) and test (T) group was based on the comparison reported by the original authors,
where the control group represents the standard or commonly used technique, and the test group represents the alternative or modified approach,
SD- standard deviation; RCT — randomized controlled trial; ND — not determined; BFP- Pedicled buccal fat pad flap; DOZ- Double Opposing

Z-plasty; FB — Furlow palatoplasty with buccal flaps.

Postoperative Complications.

Postoperative Bleeding:

The table summarizes the included studies that evaluated
postoperative bleeding following cleft palate repair. A total of
five studies were included in this review, of which three were
retrospective analyses and two were a prospective cohort study.
The number of patients ranged from 30 to 13161 across the
studies, while the reported incidence of postoperative bleeding
varied from 0 to 97 cases (Table 5).

In the study by Isch et al. (2025) postoperative bleeding was
recorded in 97 of 13161 patients.

Rossell-Perry et al. (2013) reported postoperative bleeding in
70 of 1262 children.

In the study by Park et al. (2016), which included 338 children,
no cases of postoperative bleeding were reported. However, in
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most of the included studies, the authors did not specify the
specific surgical technique used for palatoplasty. The exception
is the work of Mahajan et al. (2024), which used Furlow’s
Z-plasty and underwent straight-line intravelar veloplasty
techniques. In this study, 3 of 50 children experienced
postoperative bleeding.

Wound Dehiscence:

The table provides an overview of the included studies that
evaluated wound dehiscence following palatoplasty. Of the
four included studies, two were retrospective (n = 709 and 751
procedures) and two were prospective (n = 60 and 150). The
most commonly employed surgical techniques were the von
Langenbeck technique with intravelar veloplasty (Table 6).

In a retrospective study by Deshpande et al. (2014), involving
709 patients, wound dehiscence was detected in 17 cases. Bosi



et al. (2016) reported wound dehiscence in 3 of 60 patients
who underwent surgery using the von Langenbeck technique.
In a study by Ruslin et al. (2019), which included 150 patients
operated on using the von Langenbeck and Veau—Kilner
techniques, postoperative wound dehiscence was observed in
1 patient. In a retrospective analysis presented by Paine et al.
(2016), wound dehiscence was recorded in 4 patients out of
751.These findings suggest that the risk of wound dehiscence
following palatoplasty may depend on both the surgical
technique used and the size and characteristics of the study
population.

Eustachian Tube Dysfunction:

The table summarizes the included studies that evaluated
Eustachian tube function and the incidence of otitis media
following palatoplasty. Across the four included studies (N =
63-196), a high incidence of otitis media with effusion was
reported, along with prolonged recovery of Eustachian tube
function, extending up to 37.5 months.

The table presents the main characteristics of four clinical
studies assessing Eustachian tube function in patients with cleft
palate and the effect of different palatoplasty techniques on its
recovery. One prospective observational cohort study and three
retrospective studies were included (Table 7).

The study by Kochar et al. (2021) revealed a high prevalence
of exudative otitis media in patients. Prosak et al. (2025)
analyzed 73 patients who underwent palatoplasty using Furlow
and intravelar veloplasty techniques and found that the recovery
time of eustachian tube function was similar regardless of the
surgical method used. In a study by Nasomtrug et al. (2016),
the 2-flap palatoplasty technique with intravelar veloplasty was
used. The authors found that the median time for recovery of
Eustachian tube function after primary surgery was 37.5 months.
In the study by Moore et al. (1988), the von Langenbeck and
Wardill-Kilner techniques were used. During follow-up, otitis
media was detected in 19 patients.

Outcomes of Palatoplasty:

Ten studies were included in the meta-analysis: one
randomized controlled trial (RCT), seven retrospective studies,
one prospective cohort study, and one cross-sectional analytical
study. (Table 8).

The included studies assessed the outcomes of various surgical
techniques, including one-stage and two-stage palatoplasty,
secondary Furlow, buccal myomucosal flap, von Langenbeck,
Bardach, primary palatoplasty with conventional intravelar
veloplasty, primary palatoplasty with ADM, DOZ, BFP, Furlow
palatoplasty, two-flap palatoplasty, and straight-line intravelar
veloplasty.

Fistula Formation:

The analysis included 10 studies evaluating the incidence
of oronasal fistula formation following different palatoplasty
techniques. The included studies varied in design (randomized
controlled trials, prospective cohort studies, and retrospective
cohort studies), surgical techniques, and patient characteristics.

The analysis of oronasal fistula incidence demonstrated
extremely high heterogeneity among studies (I> = 98.8%, p <
0.00001), indicating substantial differences in study design,
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surgical protocols, and outcome
assessment criteria.

The pooled standardized mean difference (SMD) was 1.64
(95% CI: —2.49 to 5.57, p = 0.437), indicating no statistically
significant difference in fistula incidence between the compared
palatoplasty techniques (Figure 8).

The wide prediction interval (12.65 to 15.93) indicates
considerable variability in the expected outcomes in future
studies and highlights the instability and heterogeneity of the
available date. The incidence of fistula formation in individual
studies ranged from 0 to 13 cases, which may reflect differences
in several factors, including the surgical techniques used
(Furlow, Bardach, von Langenbeck, Sommerlad, DOZ), sample
size, criteria for fistula diagnosis, surgeon experience, and
postoperative management protocols.

Subgroup analysis based on surgical technique was performed
(Figure 9). Studies were categorized into Furlow and non-
Furlow groups. The pooled effect size in the non-Furlow group
was 4.21 (95% CI: —0.32 to 8.74), while in the Furlow group
it was —0.95 (95% CI: —=7.28 to 5.37). High heterogeneity was
observed in both subgroups (I> > 98%). The test for subgroup
differences was not statistically significant (p = 0.1934),
indicating no significant difference between groups.

patient characteristics,

Hypernasality:

The meta-analysis included four studies evaluating
hypernasality following different palatoplasty techniques. The
analysis of hypernasality demonstrated very high heterogeneity
among studies (I> = 92.8%, p < 0.0001), indicating substantial
differences in speech assessment methods, patient characteristics,
and surgical techniques.

The pooled standardized mean difference (SMD) was 0.50
(95% CI: —0.49 to 1.48, p = 0.3227), showing no statistically
significant difference in hypernasality between the compared
palatoplasty techniques (Figure 10).

The wide prediction interval (—2.82 to 3.81) highlights
considerable variability in potential true effects in future
studies and underscores the instability and heterogeneity of the
available data.

The analysis showed that none of the compared surgical
techniques demonstrated a clear advantage in reducing
hypernasality. However, due to substantial heterogeneity
among the studies, the results should be interpreted with
caution. Standardized speech assessment methods and large
randomized clinical trials are required to obtain more reliable
conclusions. Subgroup analysis based on surgical technique
(Furlow vs non-Furlow) was performed. The pooled effect size
in the non-Furlow subgroup was 0.40 (95% CI: 0.01-0.78),
while in the Furlow subgroup it was 0.55 (95% CI: —1.02 to
2.11). High heterogeneity was observed in the Furlow subgroup
(I = 95.3%), whereas the non-Furlow subgroup showed lower
heterogeneity (I*> = 33.9%). The test for subgroup differences
was not statistically significant (p = 0.8527) (Figure 11).

Soft Palate Length:
The analysis of soft palate length demonstrated very high

heterogeneity among studies (I2 = 96.9%, p <0.0001), reflecting
substantial differences in speech assessment methods, patient



characteristics, and surgical approaches.

The pooled standardized mean difference (SMD) was 0.22
(95% CI: —2.40 to 2.84, p = 0.8707), indicating no statistically
significant difference in soft palate length between the compared
palatoplasty techniques (Figure 12).

The wide prediction interval (—11.16 to 11.60) highlights
considerable variability in the potential true effect in future
studies and underscores the instability and heterogeneity of the
available data.

The meta-analysis showed that none of the surgical techniques
demonstrated a proven advantage in increasing the length of the
soft palate. However, due to substantial heterogeneity among
the studies, the results should be interpreted with caution.
Further well-designed prospective studies with standardized
measurement methods are required to obtain more reliable
conclusions.

Discussion.

Bleeding during surgery is one of the main complications of
the intraoperative period, as stopping it requires considerable
time on the part of the surgeon. The significance of this problem
has been confirmed in studies by [42-45].

A higher incidence of postoperative bleeding was reported
compared with other studies. The sample included 59 children,
all of whom experienced bleeding; however, in all cases it was
mild [42].

Intraoperative bleeding was reported in 25 of 1,408 patients
(1.8%) who underwent primary cleft palate repair [43].

A direct association between a child’s body weight and the
risk of complications has been demonstrated, supporting the
concept that low-weight infants are more vulnerable to surgical
and anesthetic stress. The immaturity of physiological systems,
limited compensatory capacity, and anatomical characteristics
of the respiratory tract may account for the higher complication
rates in this patient group [72].

While intraoperative complications, particularly bleeding,
have a direct impact on the course of surgery, their contribution
to the length of postoperative hospital stay is equally important.
In this regard, a meta-analysis was conducted to assess the
average length of hospitalisation after surgical treatment of cleft
lip and palate [26-32].

The meta-analysis included 9 studies with a total of 5,241
participants and a random-effects model was used to pool the
data. The pooled mean length of hospital stay was 3.59 days
(95% CI: 2.77-4.41). The wide prediction interval (0.75—
6.43) indicates considerable variability in outcomes between
individual studies [26-32].

The heterogeneity analysis demonstrated extremely high
between-study variability (I? =99.9%, 1 =0.8721, %> =7809.50,
df = 4, p < 0.001), suggesting that differences in clinical
protocols, patient characteristics, and postoperative management
may substantially influence the length of hospital stay [26-32].
Although subgroup analysis suggested a statistically significant
difference between prospective and retrospective studies, this
result should be interpreted cautiously, as the prospective
subgroup consisted of only one study. Therefore, the observed
difference may not reflect a true effect of study design.

A significant indicator of the effectiveness of the operation
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is the duration of the procedure itself. The results of the meta-
analysis demonstrate significant variability in the duration of
surgical intervention, which is confirmed by a wide range of
mean values (from 65.23 to 173.40 minutes) and extremely high
heterogeneity (1*=98.3%). Such variations are likely attributable
to the heterogeneity of surgical techniques, the complexity of
the cleft, the experience of the surgeon, and variations in the
organisation of the surgical process across institutions [36-41].

The combined mean duration of the procedure (128.05
minutes) should be interpreted with caution. The wide
prediction interval (57.49-198.62 minutes) indicates that the
actual duration of the intervention in future studies may differ
significantly from the average value obtained. This highlights
the limited generalizability of the summary indicator in the
absence of standardized surgical protocols [36-41].

High heterogeneity may also reflect differences in patient
age, the presence of associated anomalies, additional surgical
stages and variations in anesthetic management. Despite
the substantial contribution of several large studies, further
prospective and standardized research is required to more
precisely evaluate factors influencing operative time in cleft
lip and palate surgery [36-41]. Despite subgourp analysis,
heterogeneity remained high, suggesting that additional factors
beyond surgical technique — such as patient characteristics,
cleft severity and perioperative protocols-may contribute to
variability in operative time.

After surgery, bleeding, haematoma, swelling, airway
obstruction, soft palate sagging, and oronasal fistula formation
may also occur. Although palatal necrosis after palatoplasty
in patients with cleft palate is a rare but clinically significant
complication, existing data on its prevalence are limited, making
it difficult to accurately assess the risk [73].

The literature describes various factors contributing to flap
failure, including kinking or damage to the pedicle, anatomical
features, excessive tension, vascular thrombosis, cleft type,
surgical technique used, surgeon experience, infectious
complications, and the patient's nutritional status. These factors
confirm the need for careful preoperative assessment and
individual planning for each operation [74].

Recent studies indicate that early cheiloplasty and palatoplasty
(before 18 months) positively influence speech and facial
skeletal development; however, interventions performed too
early may adversely affect maxillary growth [75].

The analysis of fistula incidence revealed extremely high
heterogeneity among studies (1= 98.8%, p <0.00001), reflecting
substantial differences in study design, surgical protocols,
patient characteristics, and outcome assessment methods. The
pooled standardized mean difference was SMD = 1.64 (95%
CI: —2.49, 5.57; p=0.437), indicating no statistically significant
difference in the incidence of fistula formation between the
compared techniques. The wide prediction interval (—12.65 to
15.93) highlights the considerable variability of the potential
true effect and the instability of the available data. Subgroup
analysis based on surgical technique (Furlow vs non-Furlow)
did not demonstrate a statistically significant difference between
groups (p = 0.1934). High heterogeneity persisted within both
subgroups (I? > 98%), indicating that factors other than surgical



technique likely contribute to variability in fistula formation.

The present meta-analysis evaluated hypernasality outcomes
following different palatoplasty techniques. The pooled analysis
did not demonstrate a statistically significant difference between
the compared surgical approaches, suggesting that the choice of
surgical technique alone may not be the main determinant of
postoperative speech resonance outcomes.

However, a very high level of heterogeneity was observed
among the included studies (I> =92.8%), indicating considerable
variability in study design, speech assessment methods, patient
characteristics and surgical protocols. Difference in the timing
of surgery, cleft severity, surgeon experience and postoperative
speech therapy may also contribute to variability in the reported
outcomes. The wide prediction interval further reflects the
uncertainty of the pooled estimate and indicates that future
studies may report substantially different results. Therefore,
these findings should be interpreted with caution. The non-
Furlow subgroup demonstrated lower heterogeneity compared
to the Furlow subgroup, suggesting more consistent outcomes
across studies.

Furthermore, the analysis of soft palate length did not
reveal a statistically significant difference between the
compared palatoplasty techniques. This finding suggests that
the choice of surgical technique alone may not substantially
influence postoperative soft palate dimensions. However,
this interpretation of these results is limited by the very high
heterogeneity observed across the included studies (I> = 96.9%).
Variability in patient characteristics, cleft severity, surgical
approaches and measurement methods may have contributed to
the t differences in reported outcomes.

Single-stage cleft palate repair involves closing the soft and
hard palate at 1-2 years of age, reducing the number of operations
but potentially affecting upper jaw growth. An alternative is a
two-stage technique: first, the soft palate is closed at around 1
year of age, then the hard palate at around 4 years of age [76].

In cases of scarring or limited mobility of the patient’s own
tissues, additional regional flaps may be used to reconstruct
the oral or nasal lining during double-opposing Z-plasty,
including facial artery musculomucosal (FAMM) flaps, buccal
myomucosal flaps, and buccal fat pad flaps [77].

Radical intravelar veloplasty involves almost complete
mobilization and retropositioning of the levator veli palatini,
which restores the anatomical configuration of the muscle,
improving soft palate function, and reduces the need for
secondary surgery (successful speech: 81.9% vs. 49.5%; repeat
interventions: 6.7% vs. 29%; (p < 0.001) without increasing
postoperative morbidity [78].

Conclusion.

The results of the meta-analysis indicate that functional
outcomes of palatoplasty primarily depend on the quality of
surgical reconstruction, precise anatomical repositioning of
the muscles, minimization of tissue tension, and the surgeon’s
experience. The choice of a specific technique has an indirect
effect, and the effectiveness of the procedure should be
evaluated comprehensively, considering the patient’s individual
characteristics and technical nuances.
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