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Background: The two most common complications after primary palatoplasty are
oronasal fistula and velopharyngeal insufficiency (VPI). To the best of our knowl-
edge, there have been no studies examining postpalatoplasty speech outcomes in
Ethiopia.

Methods: A hospital-based retrospective cross sectional study design was used. A
total of 149 patient records were reviewed, and 103 patients fulfilled all the inclu-
sion criteria. These 103 cleft lip and palate patients who had undergone cleft
palate repair at Yekatit 12 Hospital Medical College and who had undergone long-
term speech assessment with the speech therapy department from January 2019
to December 2021 were included in this study. The bivariate/multivariate logistic
regression was used to compare between different groups of patients, with the level
of significance set at a Pvalue of less than 0.05.

Results: Moderate and severe hypernasality was seen in 45.7% of patients. Age at
time of palatal surgery has significant association with incidence of hypernasality
(P=0.01). The type of cleft, sex of the patient, and type of surgery had no signifi-
cant association with incidence of hypernasality. Oronasal fistula was seen in 25%
of patients, with Pittsburgh type VI being the most common (40%).

Conclusions: There is a high rate of VPI and oronasal fistula in this cohort of patients
who underwent palatoplasty at Yekatit 12 Hospital. One of the factors for higher
complication rate was older age at time of surgery. Therefore, patient education and
strengthening the cleft care with training are paramount to ensure better results.
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INTRODUCTION

The two most common complications after primary
palatoplasty are oronasal fistula and velopharyngeal insuffi-
ciency (VPI). The literature reports a wide range of oronasal
fistula incidences from 0% to 77.8%,"> whereas VPI occurs
in about 20% to 30% of cases after primary palatoplasty.”*

A palatal fistula is an opening between the oral and
nasal cavity that occurs along the suture line(s) after sur-
gery.” It affects the speech of the patient and may result in
nasal regurgitation of food. Oronasal fistula after primary
palatoplasty occurs as a result of a failure of normal palatal
wound healing after repair.* The occurrence of palatal
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fistula may be related to patient factors and operative fac-
tors. Among patient factors, age at time of operation,'’
type of cleft,” and presence of syndrome'' are implicated.
Some operative factors associated with oronasal fistula
include surgeon experience,*'’ the presence of tension at
the repair site, bleeding, and infection.'

Over the past several years, advancements in the surgi-
cal management of cleft palate have been achieved through
improvements in surgical techniques, such as proper
muscle repair with approaches such as Furlow double-
opposing Z-plasty, and the optimal timing of palatal sur-
gery, which has shifted from 18-24 months old before
the 1980s to 9-12 months old currently. These develop-
ments have contributed to a decrease in the postoperative
rate of oronasal fistula, a reduction in persistent VPI, and
enhanced speech outcomes, leading to improved clini-
cal outcomes overall.'”” A meta-analysis of eleven studies,
including 2505 children, concluded that the rate of fistula
after primary palatal surgery was 4.9%."
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VPl is a term used to denote an anatomical, or structural,
defect responsible for inadequate closure of the velopha-
ryngeal valve.” The velopharyngeal valve is defined by the
soft palate, or velum, by the lateral pharyngeal walls, and by
the posterior pharyngeal wall. VPI is a type of velopharyn-
geal dysfunction and is the most common cause of reduced
intelligibility of speech in patients with cleft palate. VPI is
characterized by nasal air emission and/or hypernasality
from mechanical restriction, malposition, or insufficiency
of soft palate. Variables such as palatoplasty type, cleft type,
initial time of repair, and patient craniofacial morphology
all have a significant impact on the occurrence of VPL'®

So far, no single study in Ethiopia has assessed postpala-
toplasty outcomes. In this research study, we aimed to investi-
gate the incidence of oronasal fistula and VPI among patients
who had undergone palatoplasty at Yekatit 12 Hospital.

The study was conducted at Yekatit 12 Hospital Medical
College. It is the first hospital in Ethiopia with comprehen-
sive cleft care, including three plastic surgeons, speech ther-
apists, orthodontists, otolaryngologists, and social workers.
We retrospectively reviewed clinical records of 146 patients
who underwent cleft palate repair at our center and had
follow-up at the speech therapy department for at least 6
months after palatoplasty. All patients who had follow-up
at the speech therapy department from January 2019 to
December 2021 were included in this study. Perceptual
speech assessments were conducted by the unit’s speech
therapist using a structured checklist. Patients who under-
went surgery at younger age were evaluated after reaching
the age of 3 years. For patients operated on after the age
of 3, the timing of speech assessment postsurgery varied
individually, ranging from 3 months to 5 years.

Syndromic patients, patients who undergone palato-
plasty at other centers and were referred to our speech
therapy department, and patients with incomplete
records of speech assessments were excluded from this
study. Institutional review board approval was sought and
granted from Addis Ababa University research board.

Data were collected from patient records on the patient’s
age at the time of repair, the type of cleft, the presence of a
fistula, the type of surgery, and the degree of hypernasality.
Type of cleft was classified using Veau cleft classification. The
Pittsburgh fistula classification used for palatal fistulas and the
resonance (hypernasality) rating by Kuehn et al was used."”

Data collected from the checklist were coded into the
Statistical Package for the Social Sciences version 25.0.
Bivariate/multivariate logistic regression was used to com-
pare between different groups of patients, with the level of
significance set at a Pvalue of less than 0.05.

Demography and Cleft Characteristics

A total of 149 patient records were reviewed, and
103 patients fulfilled all the inclusion criteria. Forty six
patients were excluded from the study using exclusion cri-
teria (Table 1).
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Question: What is the incidence of velopharyngeal insuf-
ficiency (VPI) and oronasal fistula after cleft palate repair
at a major referral hospital in Ethiopia?

Findings: There is high incidence of VPI and oronasal fis-
tula after cleft palate repair at Yekatit 12 Hospital, with
45.7% of patients experiencing moderate to severe hyper-
nasality, and oronasal fistula observed in 25% of patients,
predominantly Pietersburg type VI.

Meaning: The study highlights the significant occur-
rence of VPI and oronasal fistula postcleft palate repair
in Ethiopia, emphasizing the importance of patient
education, training, and early intervention strategies to
improve surgical outcomes and reduce complications in
this population.

A total of 56 (54.4%) male and 47 (45.6%) female
patients were included in the study. The mean age of
patients at the time of repair was 4 years, ranging from 1
to 27 years (Table 2). The most common type of cleft in
this study was Veau type III, which was around 52.4%, and
the most common type of surgery performed in the study
population was Bardach palatoplasty (91.3%). Furlow pal-
atoplasty was done exclusively for Veau type I cleft type.

Rate of VPI

Moderate and severe hypernasality was seen in 45.7%
of patients. Mild hypernasality was noted in 35.9% of
patients, and the remaining patients had normal reso-
nance. Forty-five percent of patients had nasal air emis-
sion and 40% of patients had understandable speech
intelligibility, whereas 52.4% were occasionally hard to
understand. Even though there was a high rate of moder-
ate and severe hypernaslity, only 8.7% of patients received
speech surgery recommendation by a speech therapist
(Table 3). There was nonaudible nasal air emission in
17.5% of patients and audible nasal emission in 28.2% of
patients. If we consider moderate and severe hypernasal-
ity as the presence of VPI, there was statistically significant

Table 1. Characteristics of Excluded Patients

Total Patients 149
Exclusion patients 43
Surgery in other hospital 19
Lack of speech assessment 12
Syndromic patient 3
Incomplete record 9
Inclusion patients 103

Table 2. Age at Time of Surgery

Age at Time of Surgery, y Frequency Percentage, %
<2 51 49.5
2-5 35 34.0
5-10 8 7.8
> 10 9 8.7
Total 103 100.0
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Table 3. Hypernasality Grade in Study Population

Hypernasality Grade Frequency Percentage, %
Appropriate 19 18.4
Mild 37 35.9
Moderate 29 28.2
Excessive 18 17.5
Total 103 100.0

association between age at time of repair more than 2
years and incidence of VPI (19% versus 63%, P < 0.001)
(Table 4).

Rate of Oronasal Fistula

Oronasal fistula was seen in 25% of patients, with
Pittsburgh type VI being the most common (40%) (Fig. 1).
Age at time of surgery, sex, and type of surgery have no
significant association with presence of fistula, but there
was significant association with type III and IV cleft and
presence of fistula (3.7 % versus 33%, P=0.037) (Fig. 2).

DISCUSSION

Rate of VPI

In our study, the rate of moderate and severe hyperna-
sality was 45.7%, which was higher than in most western
studies, which ranged from 4% to 30%. The higher rate
of VPI in our study could be attributed to the fact that our
patients were older at the time of cleft palate repair. In our
study, the average age for palatoplasty was approximately
4 years, with over half of the patients undergoing surgery
after the age of 2 years. This contrasts with Western stud-
ies where the average age for repair is typically around 1
year. In general, it has been established that earlier pala-
tal repair has a lower incidence of VPI'* and compensatory
articulations, but there is a risk of problems with maxil-
lary and midface growth.'” A better speech outcome for
patients who have surgery at a young age can be explained
by a number of factors. The child can start to catch up
and develop pressure speech sounds at the proper time
by having the velopharyngeal valve normalized before
normal speech development is complete. Additionally,

because of the child’s adequate velopharyngeal function,
there is a lower risk of the child developing compensatory
speech productions. This relationship was also observed
in our study, which found a statistically significant associa-
tion between the rate of VPI and age at the time of cleft
palate repair older than age of 2 years (19% versus 63%,
P=0.001) (Fig. 3).

We did not get any studies on VPI rates in Africa to com-
pare with our findings. Nevertheless, when we compared
our study’s VPI rate with Iranian studies, which reported
a rate of 66.5%, our findings were similar.’ In our study,
40% of patients displayed understandable speech, whereas
52.4% were occasionally hard to understand. This aligns
with a Nigerian study that assessed speech solely based on
caregiver reports, where 58% were reported to have nor-
mal speech.?’ There is still disagreement over the impact
of Veau cleft type on VPI outcomes, as other studies con-
tradict the idea that cleft type impacts speech outcomes.
There was a higher rate of VPI in patients with Veau type
IIT and IV, but there was no significant statistical associa-
tion (23% versus 63%, P=0.14) in our study (Table 4).

Rate of Fistula

In this study, oronasal fistula was seen in 25% of
patients with Pietersburg type VI being the most common
(40%). Fistula rates range from 0% to 60.9% in various
studies around the world. A prospective study, which was
done in neighboring Uganda in 2016, showed a higher
fistula rate compared with our study. Palatal fistula fre-
quency in their study from a total of 54 patients who were
followed up for at least 3 months was 35%. The hard pal-
ate (Pittsburgh IV) was involved in 58% of the fistulas, the
soft palate (Pittsburgh II) was involved in 25%, and the
junction of the hard and soft palates (Pittsburgh III) was
involved in 17%.%? Our findings are comparable to stud-
ies conducted in Nigeria and Iran which revealed a fistula
rate of 21% and 23.7%, respectively.*?!

A systematic review done by Tache et al* analyzed 36
articles which included 4651 patients with 351 fistulas
recorded after primary palatoplasty, a rate of approxi-
mately 9.94%. In comparison to the average fistula rate in
this systematic review, our facility had high rates of palatal

Table 4. Bivariable/Multivariable Analysis of Presence of VPl among Study Population

Variables COD (95% CI) AOR (95% CI) P
Age at time of surgery

<2 1 1

>2 4.59 (1.992-10.577) 4.989 (2.110-11.792) 0.000
Type of cleft

Veau type 1 1

Veau type II 0.614 (0.108-3.48)

Veau type I1I 0.441 (0.089-2.176)

Veau type IV 1.312 (0.233-7.409)
Sex

Male 1

Female 0.578 (0.263-1.271)

Type of surgery

Bardach palatoplasty

1

Furlow palatoplasty

2.585 (0.610-10.962)
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Fig. 1. Types of fistula in study population.
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Fig. 2. Association of type of cleft with presence of fistula.

fistula, which could be attributed to a high rate of malnu-
trition and poor postoperative follow-up, both of which
are quite common in developing countries like ours.

Age at time of surgery, sex, and type of surgery have no
significant association with presence of fistula, but there
was significant association with types III and IV of cleft and
presence of fistula (3.7% versus 33%, P = 0.037) (Fig. 2).
This relationship was also observed in several studies,
which found that the rate of fistula increases with the high
grade of cleft.”!

In general, our institution experiences a higher inci-
dence of oronasal fistulae and relatively elevated rates of
VPI compared with studies conducted in Western settings.
This discrepancy is often attributed to limited access to
specialized healthcare services and resources, which fre-
quently leads to delayed treatment of cleft palate condi-
tions. The scarcity of speech therapists, coupled with
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inconsistent follow-up for speech therapy sessions, com-
pounds these challenges. Additionally, nutritional defi-
ciencies are known to impede the healing process, thereby
increasing the likelihood of complications such as fistulae
and VPI. Cultural beliefs and stigmatization further hin-
der timely intervention and rehabilitation efforts, adding
to the difficulties faced by our patients.

Limitations

In light of the fact that the only method by which our
study evaluated the presence of VPI was clinical speech
evaluation by speech therapists, we advise future research
to evaluate the presence of VPI using static or dynamic
imaging. Another limitation of this study is that patients
who had normal speech or only very slight hypernasality
might not have come back for follow-up. As a result, the
study participants may predominantly include those with
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Fig. 3. Association of age at time of surgery with rate of VPl in study population.

more pronounced hypernasality or symptomatic fistulas.
This could potentially inflate the estimated occurrence of
hypernasality and fistulas in our study population.

CONCLUSIONS AND RECOMMENDATIONS

There is high rate of VPI and oronasal fistula in this
cohort of patients who underwent palatoplasty in Yekatit
12 Hospital during the study period. This elevated rate
could be attributed to the relatively older age at the time
of palate repair and poor postoperative follow-up, empha-
sizing the importance of early intervention and good
postop follow-up to mitigate this complication.

To decrease the rates of oronasal fistulae and VPI in
our institution, we propose a multifaceted approach. This
includes enhancing surgical techniques and postoperative
care through training programs for surgeons and imple-
menting standardized protocols. We aim to strengthen
speech therapy services by recruiting and training addi-
tional therapists, providing structured programs, and
ensuring regular follow-up sessions. Collaboration with
nutritionists will address nutritional deficiencies, whereas
community outreach and education campaigns will raise
awareness and reduce stigma. Establishing multidisci-
plinary care teams and continuous quality improvement
initiatives will ensure comprehensive and coordinated
care, leading to improved outcomes for patients undergo-
ing cleft palate repair.

Zenebe Teklu Gebremariyam, MD, FCS-ECSA
Jimma University

Jimma University Medical Center

Plastic and Reconstructive Surgery Unit
Jimma, Oromia, Ethiopia 378

E-mail: zenebeteklu@yahoo.com

DISCLOSURES
The authors have no financial intervest to declare in relation
to the content of this article. PSF SHARE provided funding for
this research.

ACKNOWLEDGMENTS
The authors are grateful to all authors who freely shared
their published articles for literature review. The authors would
also like to thank advisors and the staff at Yekatit 12 Hospital’s
Speech Therapy Department for their advice and assistance with
this project.

REFERENCES

1. Stewart TL, Fisher DM, Olson JL. Modified Von Langenbeck
cleft palate repair using an anterior triangular flap: decreased
incidence of anterior oronasal fistulas. Cleft Palate Craniofac J.
2009;46:299-304.

2. Mak SYA, Wong WH, Or CK, et al. Incidence and cluster occur-
rence of palatal fistula after furlow palatoplasty by a single sur-
geon. Ann Plast Surg. 2006;57:55-59.

3. Witt PD, D’Antonio LL. Velopharyngeal insufficiency and sec-
ondary palatal management. A new look at an old problem. Clin
Plast Surg. 1993;20:707-721.

4. Inman DS, Thomas P, Hodgkinson PD, et al. Oro-nasal fistula
development and velopharyngeal insufficiency following primary
cleft palate surgery—an audit of 148 children born between 1985
and 1997. Br ] Plast Surg. 2005;58:1051-1054.

5. Phua YS, de Chalain T. Incidence of oronasal fistulae and velo-
pharyngeal insufficiency after cleft palate repair: an audit of 211
children born between 1990 and 2004. Cleft Palate Craniofac J.
2008;45:172-178.

6. Bearn D, Mildinhall S, Murphy T, et al. Cleft lip and palate care
in the United Kingdom—the clinical standards advisory group
(CSAG) study. Part 4: outcome comparisons, training, and con-
clusions. Cleft Palate Craniofac J. 2001;38:38-43.


mailto:zenebeteklu@yahoo.com
https://doi.org/10.1597/07-185.1
https://doi.org/10.1597/07-185.1
https://doi.org/10.1597/07-185.1
https://doi.org/10.1597/07-185.1
https://doi.org/10.1097/01.sap.0000205176.90736.e4
https://doi.org/10.1097/01.sap.0000205176.90736.e4
https://doi.org/10.1097/01.sap.0000205176.90736.e4
https://doi.org/pubmed.ncbi.nlm.nih.gov/8275635
https://doi.org/pubmed.ncbi.nlm.nih.gov/8275635
https://doi.org/pubmed.ncbi.nlm.nih.gov/8275635
https://doi.org/10.1016/j.bjps.2005.05.019
https://doi.org/10.1016/j.bjps.2005.05.019
https://doi.org/10.1016/j.bjps.2005.05.019
https://doi.org/10.1016/j.bjps.2005.05.019
https://doi.org/10.1597/06-205.1
https://doi.org/10.1597/06-205.1
https://doi.org/10.1597/06-205.1
https://doi.org/10.1597/06-205.1
https://doi.org/10.1597/1545-1569_2001_038_0038_clapci_2.0.co_2
https://doi.org/10.1597/1545-1569_2001_038_0038_clapci_2.0.co_2
https://doi.org/10.1597/1545-1569_2001_038_0038_clapci_2.0.co_2
https://doi.org/10.1597/1545-1569_2001_038_0038_clapci_2.0.co_2

10.

11.

12.

13.

14.

15.

16.

. Kummer AW. Cleft Palate and Craniofacial Anomalies: Effects on

Speech and Resonance. 2nd ed. Clifton Park, N.Y.: Thomson
Delmar Learning; 2008: xxxiii, 678.

. Cohen SR, Kalinowski ], LaRossa D, et al. Cleft palate fistulas: a

multivariate statistical analysis of prevalence, etiology, and surgi-
cal management. Plast Reconstr Surg. 1991;87:1041-1047.

. Muzaffar AR, Byrd HS, Rohrich R], et al. Incidence of cleft palate

fistula: an institutional experience with two-stage palatal repair.
Plast Reconstr Surg. 2001;108:1515-1518.

Emory RE, Clay RP, Bite U, et al. Fistula formation and repair
after palatal closure: an institutional perspective. Plast Reconstr
Surg. 1997;99:1535-1538.

Bresnick S, Walker ], Clarke-Sheehan N, et al. Increased fistula
risk following palatoplasty in treacher collins syndrome. Cleft
Palate Craniofac J. 2003;40:280-283.

Reid DAC. Fistulae in the hard palate following cleft palate sur-
gery. Br ] Plast Surg. 1962;15:377-384.

Ha S, Koh KS, Moon H, et al. Clinical outcomes of primary pala-
tal surgery in children with nonsyndromic cleft palate with and
without lip. Biomed Res Int. 2015;2015:1-5.

Bykowski MR, Naran S, Winger DG, et al. The rate of oronasal fis-
tula following primary cleft palate surgery: a meta-analysis. Cleft
Palate Craniofac J. 2015;52:81-87.

Neligan P, Warren R], Van Beek A. Plastic Surgery. 4th ed. London:
Elsevier; 2017.

Owusu JA, Liu M, Sidman JD, et al. Does the type of cleft palate
contribute to the need for secondary surgery? A national per-
spective. Laryngoscope. 2013;123:2387-2391.

17.

18.

19.

20.

21.

22.

23.

24.

PRS Global Open © 2024

Kuehn DP, Imrey, PB, Tomes L, et al. Efficacy of continuous posi-
tive airway pressure for treatment of hypernasality. Cleft Palate
Craniofac J. 2002;39:267-276.

Sullivan SR, Marrinan EM, LaBrie RA, et al. Palatoplasty out-
comes in nonsyndromic patients with cleft palate: a 29-year
assessment of one surgeon’s experience. | Craniofac Surg.
2009;20:612-616.

Lisson JA, Weyrich C. Extent of maxillary deficiency in patients
with complete UCLP and BCLP. Head Face Med. 2014;10:26.
Hosseinabad HH, Derakhshandeh F, Mostaajeran F, et al.
Incidence of velopharyngeal insufficiency and oronasal fistulae
after cleft palate repair: a retrospective study of children referred
to Isfahan Cleft Care Team between 2005 and 2009. Int ] Pediatr
Otorhinolaryngol. 2015;79:1722-1726.

Onah II, Amanari CO, Onwuagha I, et al. Outcomes of cleft
palate surgeries at the national orthopaedic hospital, Enugu,
Nigeria: November 2008-November 2013. Ann Ib Posigrad Med.
2020;18:539-544.

Katusabe JI, Hodges A, Galiwango GW, et al. Challenges to
achieving low palatal fistula rates following primary cleft palate
repair: experience of an institution in Uganda. BMC Res Notes.
2018;11:358.

Tache A, Mommaerts MY. On the frequency of oronasal fistu-
lation after primary cleft palate repair. Cleft Palate Craniofac J.
2019;56:1302-1313.

Mahajan J, Nagarkar A, Singh S, et al. Outcome analysis of pala-
toplasty in various types of cleft palate. [ Indian Assoc Pediatr Surg.
2012;17:157.


https://doi.org/pubmed.ncbi.nlm.nih.gov/2034725
https://doi.org/pubmed.ncbi.nlm.nih.gov/2034725
https://doi.org/pubmed.ncbi.nlm.nih.gov/2034725
https://doi.org/10.1097/00006534-200111000-00011
https://doi.org/10.1097/00006534-200111000-00011
https://doi.org/10.1097/00006534-200111000-00011
https://doi.org/pubmed.ncbi.nlm.nih.gov/9145120
https://doi.org/pubmed.ncbi.nlm.nih.gov/9145120
https://doi.org/pubmed.ncbi.nlm.nih.gov/9145120
https://doi.org/10.1597/1545-1569_2003_040_0280_ifrfpi_2.0.co_2
https://doi.org/10.1597/1545-1569_2003_040_0280_ifrfpi_2.0.co_2
https://doi.org/10.1597/1545-1569_2003_040_0280_ifrfpi_2.0.co_2
https://doi.org/10.1016/S0007-1226(62)80062-9
https://doi.org/10.1016/S0007-1226(62)80062-9
https://doi.org/10.1155/2015/185459
https://doi.org/10.1155/2015/185459
https://doi.org/10.1155/2015/185459
https://doi.org/10.1597/14-127
https://doi.org/10.1597/14-127
https://doi.org/10.1597/14-127
https://doi.org/10.1002/lary.24008
https://doi.org/10.1002/lary.24008
https://doi.org/10.1002/lary.24008
https://doi.org/10.1597/1545-1569_2002_039_0267_eocpap_2.0.c
https://doi.org/10.1597/1545-1569_2002_039_0267_eocpap_2.0.c
https://doi.org/10.1597/1545-1569_2002_039_0267_eocpap_2.0.c
https://doi.org/10.1097/SCS.0b013e318192801b
https://doi.org/10.1097/SCS.0b013e318192801b
https://doi.org/10.1097/SCS.0b013e318192801b
https://doi.org/10.1097/SCS.0b013e318192801b
https://doi.org/10.1186/1746-160X-10-26
https://doi.org/10.1186/1746-160X-10-26
https://doi.org/10.1016/j.ijporl.2015.07.035
https://doi.org/10.1016/j.ijporl.2015.07.035
https://doi.org/10.1016/j.ijporl.2015.07.035
https://doi.org/10.1016/j.ijporl.2015.07.035
https://doi.org/10.1016/j.ijporl.2015.07.035
https://doi.org/pubmed.ncbi.nlm.nih.gov/33071695
https://doi.org/pubmed.ncbi.nlm.nih.gov/33071695
https://doi.org/pubmed.ncbi.nlm.nih.gov/33071695
https://doi.org/pubmed.ncbi.nlm.nih.gov/33071695
https://doi.org/10.1186/s13104-018-3459-6
https://doi.org/10.1186/s13104-018-3459-6
https://doi.org/10.1186/s13104-018-3459-6
https://doi.org/10.1186/s13104-018-3459-6
https://doi.org/10.1177/1055665619856243
https://doi.org/10.1177/1055665619856243
https://doi.org/10.1177/1055665619856243
https://doi.org/10.4103/0971-9261.102333
https://doi.org/10.4103/0971-9261.102333
https://doi.org/10.4103/0971-9261.102333

