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INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic 

has had multiple effects on the provision of health care, 
including the suspension of elective and nonessential sur-
geries in the United States and abroad.1 In response to the 
growing COVID-19 pandemic and resultant moratorium on 
elective and nonessential procedures, the American Cleft 
Palate-Craniofacial Association (ACPA) released a state-
ment on April 1, 2020 regarding cleft lip and palate (CL/P) 
related surgeries.2 ACPA guidance recommended delaying 
primary cleft lip repair and prioritizing patient and provider 
safety when considering whether to delay palate repair. It 

is also important to consider that intraoral surgeries, such 
as cleft palate repair, are particularly high risk for COVID-
19 transmission due to aerosolization of the virus,3 and in 
early April, national focus was on mitigation efforts to mini-
mize spread and preserve health system resources includ-
ing intensive care beds and personal protective equipment. 
Other publications have echoed the ACPA guidelines to 
delay cleft lip repair, but the risk of delaying palate repair 
must be weighed against the risk of exposure to COVID-19 
for the patient and healthcare team.4,5

The first year of life for children with cleft lip/pal-
ate requires careful adherence to institutional protocols 
to ensure the best surgical and speech outcomes. Earlier 
lip repair may support family integration of the infant in 
addition to improving nasal aesthetics, which may have 
important psychosocial implications later in life.6 Early 
palate repair impairs maxillary growth, but several studies 
describe worse speech outcomes with delayed cleft palate 
repair, as velopharyngeal insufficiency can affect phono-
logical development and lead to maladaptive articulation 
patterns, decreased speech intelligibility, and social stig-
matization.7–10 Although protocols and timing of repair 
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Background: The COVID-19 pandemic had multiple effects on the provision of 
health care, including the suspension of elective and nonessential surgeries. The 
objective of this study was to determine the early effect of the COVID-19 pandemic 
on the surgical care of patients with cleft lip and/or palate at a high-volume cleft 
center.
Methods: A retrospective comparative cohort study of patients with cleft lip and/or 
palate undergoing lip adhesion, cleft lip and nose repair, and palatoplasty before 
and during the pandemic was conducted. There were 50 patients in the prepan-
demic cohort and 53 in the pandemic cohort.
Results: Mean age at lip adhesion was 3.1 ± 1.1 months prepandemic (n = 8) and 
3.5 ± 2.5 months in the pandemic cohort (n = 8) (P = 0.75). One lip adhesion was 
delayed by 1.6 months. Mean age at cleft lip and nose repair was 6.6 ± 1.9 months 
prepandemic (n = 23) and 8.0 ± 2.1 months in the pandemic cohort (n = 23)  
(P = 0.03). Six pandemic cleft lip and nose repairs were delayed; the mean delay 
was 2.6 ± 1.8 months. The mean age at palatoplasty was 13.9 ± 2.2 months prepan-
demic (n = 26) and 14.1 ± 2.9 months in the pandemic cohort (n = 26) (P = 0.79). 
Seven pandemic palatoplasties were delayed; the mean delay was 3.3 ± 1.4 months.
Conclusions: The COVID-19 pandemic caused delays at each stage of repair 
for cleft lip and/or palate-related procedures; however, only cleft lip and nose 
repair were significantly affected. This study emphasizes the importance of 
remaining vigilant regarding the care of this vulnerable population during 
this challenging time. (Plast Reconstr Surg Glob Open 2021;9:e3587; doi: 10.1097/
GOX.0000000000003587; Published online 28 April 2021.)
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can vary by institution, definitive lip repair is typically per-
formed at the age of 3–6 months, followed by palate repair 
between the age of 6 and 18 months.11–13 A survey of pedi-
atric craniofacial surgeons conducted in April 2020 found 
that only 29% would offer cleft lip repair currently or in 
situation-specific manner, while 38% would offer cleft pal-
ate repair currently or in situation-specific manner.14 As 
of now, the effect of surgical delay on CL/P repair as a 
consequence of COVID-19 remains unknown.

The goal of the present study was to evaluate the early 
effect the COVID-19 pandemic has had on cleft care  
at a high-volume cleft center. We hypothesize that the 
COVID-19 pandemic delayed care for CL/P patients. To 
test this hypothesis, we compare CL/P patients under-
going lip adhesion, cleft lip repair, and palatoplasty to a 
matched prepandemic cohort at a high-volume tertiary 
academic cleft center.

METHODS
This is a retrospective comparative cohort study 

approved by the Institutional Review Board. The study 
population included patients with CL/P undergoing lip 
adhesion, cleft lip/nose repair, and palatoplasty at a single 
tertiary care, stand-alone pediatric hospital with >300 beds. 
The pandemic cohort included patients who underwent 
surgery from March 2020 to August 2020. The prepan-
demic cohort included matched patients who underwent 
surgical repair during 2018 and 2019. Patients with sub-
mucosal cleft palates and those carrying syndromic diag-
noses were excluded from analysis.

Data were extracted from the electronic medical 
records of CL/P patients, including demographic infor-
mation, clinical diagnoses, and surgical details. Patient 
information was compared between the 2 groups. Surgical 
delay, defined as deviation from our institutional proto-
col of lip adhesion by 3 months, primary lip repair by 6 
months of age and palate repair by 12 months of age, was 
calculated. Patients in the pandemic cohort whose surger-
ies were delayed for reasons unrelated to COVID-19 (eg, 
patient illness other than COVID-19) were not included 
in the calculation for surgical delay. Demographic data 
were analyzed with Fisher’s exact test and age at surgery 
was analyzed with two-tailed Student’s t-test; a P ≤ 0.05 was 
considered statistically significant for all analyses. All anal-
yses were performed using IMB SPSS, version 23.0 (IBM 
Corp., Armonk, N.Y.).

RESULTS
In total, 103 patients were included in the study (47 

female, 56 male). Fifty-three patients underwent cleft sur-
gical repair in 2020: 8 cleft lip adhesions, 23 cleft lip & nose 
repairs, and 26 palatoplasties. This cohort was matched 1 
to 1 with 50 patients who underwent surgery before the 
pandemic: 8 cleft lip adhesions, 23 lip & nose repairs, and 
26 palatoplasties. There was no statistically significant dif-
ference between the 2 groups (Table 1).

Mean age at lip adhesion was 3.1 ± 1.1 months pre-
pandemic (n = 8) and 3.5 ± 2.5 months in the pandemic 
cohort (n = 8) (P = 0.75). One pandemic lip adhesion 

was delayed by 1.6 months. Mean age at cleft lip and nose 
repair was 6.6 ± 1.9 months prepandemic (n = 23) and 8.0 
± 2.1 months in the pandemic cohort (n = 23) (P = 0.03). 
Six pandemic cleft lip and nose repairs were rescheduled 
due to the ban on elective surgeries; the mean delay was 
2.6 ± 1.8 months. The mean age at palatoplasty was 13.9 ± 
2.2 months prepandemic (n = 26) and 14.1 ± 2.9 months 
in the pandemic cohort (n = 26) (P = 0.79). Seven pan-
demic palatoplasties were delayed; the mean delay was 3.3 
± 1.4 months (Table 2).

DISCUSSION
To our knowledge, this is the first report describing the 

effects of the COVID-19 pandemic on the surgical care of 
patients with CL/P. The results of this study confirm that 
COVID-19 caused delays at each stage of repair, though 
only primary cleft lip and nose repair were significantly 
affected. These results are concordant with the recom-
mendation from the ACPA to delay cleft lip repair during 
the moratorium on nonessential and elective surgeries 
during the height of the COVID-19 pandemic. The clini-
cal significance of such delays in care may be small; how-
ever, the uncertainty of the duration of the pandemic and 
cumulative effect on multiple procedures over the course 
of a cleft patient’s care remains unknown.

The psychosocial impact of delayed cleft repair is con-
siderable. Delay in cleft lip repair may lead to impaired 
cognitive functioning at 18 months as a consequence 
of disrupted early maternal-infant interactions before 
repair.15 One study found that, when compared with the 
general population, parents of children with CL/P show 
higher levels of depression in the first months of treat-
ment, and maternal stress may be ameliorated by early 
surgical intervention.16 Similar studies have found that 
quality of life of families with cleft children improves in 
social and financial domains after surgical repair.17 While 
definitive lip repair at our institution occurs later (typi-
cally at 6 months of age), repair in 2020 was significantly 
delayed compared with 2019 secondary to COVID-19. The 
rate of NAM treatment was lower during the pandemic; 
there were 6 patients in the prepandemic cohort and only 
1 in the pandemic cohort. Providers saw this patient with 
additional precautions and there were no interruptions 
or delays in their care. The one patient who experienced 
a delay in lip adhesion was performing DynaCleft taping 

Table 1. Patient Demographics

 
Prepandemic  

(n = 53)
Pandemic  
(n = 53)

Fisher’s  
Exact Test

Gender   P = 1.0
 Male 28 (53%) 29 (55%)  
 Female 25 (47%) 24 (45%)  
Diagnosis   P = 0.5
 Cleft lip & palate 22 (42%) 19 (36%)  
 Unilateral 18 (36%) 15 (28%)  
 Bilateral 6 (12%) 4 (8%)  
 Isolated cleft lip 13 (25%) 14 (26%)  
 Unilateral 10 (20%) 12 (23%)  
 Bilateral 1 (2%) 2 (4%)  
 Isolated cleft palate 18 (34%) 20 (38%)  
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before surgery. For the children whose lip/nose repairs 
were delayed, none underwent lip adhesion or NAM 
before definitive lip repair. This delay in lip repair without 
presurgical intervention could complicate family dynam-
ics and psychosocial functioning, especially without addi-
tional maternal/parental support.

Similar concerns surround timing of palate repair. 
Speech development, and outcomes are optimized by 
performing palatoplasty before the onset of speech pro-
duction and a delay in care can affect psychosocial and 
functional outcomes.18 An intact palate not only prevents 
nasal regurgitation during feeding, but also allows for velo-
pharyngeal competence and thus proper speech develop-
ment and production.11,12,19 Previous studies suggest that 
the presence of an unrepaired cleft palate during the early 
speech development can lead to compensatory, maladap-
tive articulation patterns, hypernasality and nasal air emis-
sions.7,8,20,21 Superior articulation and resonance outcomes 
have been observed in patients who underwent palato-
plasty before significant lexical advancement.22 Decreased 
speech intelligibility can also be socially stigmatizing with 
negative psychological effects.8 Fortunately, palate repair 
was not significantly delayed at our institution. However, 
other centers which had higher rates of endemic disease 
may have experienced more significant delays in care.

While the moratorium on elective surgeries has been 
lifted, delays continued at our center due to COVID-19-
related concerns. Reasons for ongoing delays included an 
initial case backlog immediately after the resumption of 
elective surgeries, family preference, social and economic 
difficulties, and diagnoses and/or exposure to COVID-19 
in the immediate preoperative period. Understanding the 
effects of these delays is critical to approaching subsequent 
patient encounters with sensitivity. Surgery is often seen as 
the “cure,” but also is a great source of anxiety for families, 
especially as the date of surgery approaches.23,24 COVID-19 
and the uncertainty surrounding surgery scheduling likely 
magnified this stress for families. The avoidance of in-per-
son clinic visits during the start of the pandemic may have 
contributed to a perceived lack of support for affected 
families. Although the dramatic growth of telemedicine 
during the pandemic facilitated care for many, not all fam-
ilies have access to devices with audio/video capabilities 
and may have experienced difficulty accessing care. Social 
distancing during the COVID-19 pandemic may also have 
negative implications for families of children with CL/P, 
as their perceived support from family and friends may 
have been lower during these isolating times.25 Further 
investigation is needed to understand the downstream 
effects these delays are having on the remainder of these 
patients’ care.

This study is limited to a retrospective review of short-
term data; as such we are limited in the information 
available, and we are not able to definitively say what the 
effects of these delays in surgical care will be over time. 
Additionally, the study is limited because it is an observa-
tional study and potential confounders, such as patient’s 
social situation or family preference, cannot be controlled 
for. Given that it is possible these ongoing delays may 
affect patients’ psychosocial and speech development, 
it is important for providers caring for CL/P patients to 
remain alert to delays that may be occurring in the care 
of their patients. While follow-up studies are needed to 
determine effects of the extent of the delays observed due 
to the COVID-19 pandemic specifically, it is clear that sig-
nificant delays in care are ideally avoided.

CONCLUSIONS
The COVID-19 pandemic caused delays at each stage of 

repair for CL/P-related procedures; however, only primary 
cleft lip and nose repair were significantly affected. These 
results are in accordance with the guidelines set forth by 
the ACPA. While the impact of isolated delays in care may 
be negligible, the downstream effect of such delays on cleft 
outcomes remains uncertain as the psychosocial aspects 
are not inconsequential and the cumulative effect on mul-
tiple procedures over the course of a cleft patient’s care 
remains unknown. Follow-up studies are needed to charac-
terize the long-term effects and speech outcomes of these 
delays. As the pandemic continues, further delays may be 
expected while providers adapt to this rapidly evolving situ-
ation, especially in those practicing in resource-constrained 
health systems. This study emphasizes the importance of 
remaining vigilant regarding the care of this vulnerable 
population during this challenging time.
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