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ABSTRACT

Congenital submandibular duct atresia (CSMDA) is a rare congenital oral lesion that appears as a cystic swelling along the course of the subman-
dibular duct (SMD) without a lumen. Several cases of CSMDA have been reported with varying presentations and management. This review aims
to identify the clinical characteristics and recovery outcomes among infants with CSMDA. The review was conducted by searching several data-
bases from inception to August 2023 following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. The search
identified 234 studies, with 25 meeting the inclusion criteria. A total of 33 infants aged 0 days to 22 months were included, with a male predomi-
nance (75.8%). About 72.7% had unilateral cystic swelling. Infants with bilateral CSMDA (87.5%) were more likely to present with swallowing
difficulties than unilateral CSMDA. Around 12% of the included children recovered spontaneously. Marsupialization of SMD is the most favored
mode of treatment (83%) with no documented recurrence. Surgical treatment is recommended for infants presenting with swallowing difficul-
ties. Yet, the quality of evidence is inadequate to recommend a widespread mode of treatment until a better quality study has been completed.
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Introduction

Congenital submandibular duct atresia (CSMDA), also known
as imperforate submandibular duct (SMD), entails the absence
or narrowing of the SMD duct lumen, resulting in cystic swell-
ing on the floor of the mouth. The cystic swelling results from
the accumulation of saliva following the disruption of the
normal flow of saliva in the oral cavity." Typically, infants may
present with swallowing or airway issues, albeit most swellings
go unnoticed.

Albeit rare, the clinical implications of CSMDA cannot be
underestimated as it may significantly impact infants’ breath-
ing and swallowing processes, leading to a substantial impact
on quality of life." Parallel to that, delay or failure of timely
decompression of the obstructed duct predisposes a high
chance of submandibular gland infection or atrophy.! A satis-
factory outcome has been widely documented following sim-
ple incision and marsupialization. Yet, reports on spontaneous
regression of the cystic swelling challenge the need for early
intervention among the affected infants.

The current literature highlights the clinical presentation,
management, and outcomes of CSMDA. The clinical charac-
teristics and treatment outcomes among infants presenting
with this entity are aimed to be identified, and the available
evidence is synthesized and analyzed to shed light on the cur-
rent knowledge surrounding CSMDA.

Methods

The review was conducted based on PRISMA guidelines to
identify studies that presented the clinical course and man-
agement of CSMDA.

Eligibility Criteria

The PICOS framework was adopted in this review, with
infants and neonates under 24 months being included. The
intervention or exposure group is children with CSMDA
diagnosed clinically with an imperforate duct opening
or with additional investigations such as imaging. Comparators
are none.
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Outcomes Are Classifieds:

1. Primary outcome: Resolution of floor of mouth swelling,
saliva presence, and improvement of symptoms: swallow-
ing/breathing/weight gain.

2. Secondary outcomes: Revision surgery, complications,
adverse effects, length of follow-up.

Conference abstracts, letters to editors, commentaries, review
articles, publications without peer review, and gray literature
were excluded. As the present publications on CSMDA are
scarce, no restrictions on sample size were placed.

Data Sources and Searches

A literature search was completed to address the aim of
this study. In September 2023, the electronic databases of
PubMed/Medline, CINAHL, Scopus, and Google Scholar were
searched using the terms, syntax, and Boolean combinations.
Peer-reviewed articles published in the English language were
included. The following key terms were searched: submandibular
duct (SMD) atresia; imperforate SMD; SMD obstruction; salivary
gland congenital anomaly; congenital oral lesion; and pediatric.

Complete details of the search strategy are in Figure 1.
References to the included studies were also included to ensure
a robust search procedure. Duplicate studies were excluded by
using EndNote X10 software. The search was conducted over a
period of 1 month (August 2023) in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-analyses
guidelines.? After being scrutinized by the panel members, 25
peer-reviewed studies were included for review.

Study Selection

Through the initial screening of articles by the primary reviewer,
duplicates, review articles, conference proceedings, editori-
als, poster presentations, and articles in languages other than
English were removed. After this, 2 reviewers independently
applied selection criteria to the title, abstract, and full-text
articles. Most differences were resolved through consensus. A
third party was consulted if differences were unresolved until a
final decision was reached.

Two authors independently performed the data extraction,
which was inserted into a predefined Excel spreadsheet. The
following information was included: first author's last name;
study design; country of the participants; the total number of
patients; age; gender; comorbidities; presenting symptoms;
associated symptoms including airway, swallowing and poor

Main Points

Congenital submandibular duct atresia (CSMDA) is one of
the differential diagnoses of cystic lesions in newborns.

Male gender is a risk factor for CSMDA.

Neonates with CSMDA present with difficulty in swallowing
and failure to thrive.

Cystic lesion with the absence of duct opening at the floor of
the mouth is adequate to diagnose CSMDA.
Marsupialization of the submandibular duct is the ideal treat-
ment of CSMDA, which prevents recurrence and requires no
follow-up.
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weight gain; diagnostic methods; adjunct investigations such
as imaging, treatment, complications; and outcomes.

Data Synthesis

It was not possible to complete a meta-analysis as heteroge-
neity was found in (1) population diagnoses, (2) data collection
methods and measures used in the included studies, and (3)
study outcomes reported. A narrative approach was therefore
used to synthesize the data on key study variables, study qual-
ity, and risk of bias.

Outcome Measures

The primary outcome was determined as the resolution
of symptoms or changes in symptoms (resolved swelling).
Secondary outcomes included revision surgery, the presence
of complications, and follow-up.

Ethical Consideration
This review was conducted in accordance with ethical stan-
dards. All authors declare no conflicts of interest.

Results

Study Selection

A total of 234 English-language articles were identified. At the
initial stage, the titles and abstracts were screened for eligibil-
ity. Forty-six studies described the presentation and manage-
ment of CSMDA and were evaluated in-depth by reading their
full texts. Studies were excluded for the following reasons:
commentaries (5), the study was nontherapeutic in nature
(24), reported only complications (1), involved removal of the
gland (1), and was only published as an abstract (1). Twenty-
five articles published from inception to August 30, 2023 ful-
filled the selection criteria and were included in the review."#-27
The included articles are retrospective cohort case series or
case reports (Level V).

Epidemiology and Clinical Features

Thirty-three patients were pooled (Female: 8 [24%]). The time
of presentation ranged between birth and 22 months. Bilateral
SMD involvement was observed in 27.3% of cases,>811121517.20.21
whereas unilateral SMD involvement was present in 24
(72.7%) children, with a left predominance (66.7%) being
demonstrated. Table 1 demonstrates the summary of all arti-
cles included in this review. A meta-analysis was considered
inappropriate in our study because of the heterogeneity found
among the included studies.

No significant antenatal or postnatal history was noted among
theincluded children, although 9% of the included infants were
found to be premature.*"'” Seventeen of the included children
were asymptomatic. Feeding difficulties were reported among
48.5% of the included children,5811131517.19-21.24-26 \yherepy loss
of weight was documented in 2 children.5?° Feeding difficul-
ties (87.5%) were predominantly noted among infants with
bilateral CSMDA 581115172021 None of the included patients with
congenital SMD atresia had airway complaints.

Diagnosis and Investigations

The diagnosis of imperforate SMD was made clinically in 26
of the included patients. Additional investigations were per-
formedin 10 infants, including imaging: 3 patients for magnetic
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Additional records identified through
other sources (n=9 )

searching
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| l

Records after duplicates removed
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Records screened Records excluded
—
(n=78) (n=32)
Full-text articles assessed for Full text articles
eligibility - excluded, with
reasons (n=21)
(n=46)
Studies included in quantitative
synthesis
(n=25)
Figure 1. Summary of the search strategy.
resonance imaging (MRI),'*1725 3 patients had computed Discussion

tomography (CT),'"?"26 1 patient had multi-detector computer
tomography (MDCT),”® 1 patient had video-sialoendoscopy,'®
1 patient had intraoperative ultrasound,” and 1 patient had
intraoperative probing.2! Histopathological findings were men-
tioned in 4 studies, whereby pseudostratified ciliated epithe-
lium was found in 3 studies,*”2* and single cuboidal epithelium
in 1 study.®

Treatment and Outcome

Surgical treatment is the most common mode of treatment
among 28 of the included patients, while 4 children were man-
aged conservatively (12%).°227 Marsupialization of the SMD
was the most favored surgical technique performed in 15 chil-
dren (83%).4,7,8,10,11,13,14,17-19,21,22,25

Recurrence was reported in 2 studies involving 3 patients,'22°
whereby one child underwent cystic enucleation and right
sublingual gland excision,'? the other child was not oper-
ated on as parents defaulted follow-up™, and Ellegard et al?®
reported on bilateral SMD recurrence in a child which was
managed with marsupialization and the other incision along
the duct?®® with subsequent right sublingual gland excision'?
and marsupialization.?®

Infection was documented in 1 study.?’ The child also devel-
oped recurrence and failure to thrive, which resolved with mar-
supialization of bilateral SMD. The follow-up period ranged
between 3 months and 15 years.

Since it was first described in 1955 by Scher, myriad reports
on CSMDA have been published.?® The development of the
submandibular gland begins as a thickening of the epithelium,
which protrudes into the underlying mesenchyme. The epithe-
lium subsequently invaginates, forming the main salivary duct
that connects the epithelial bud to the oral surface. This epi-
thelial bud branches and creates a multilobed gland. The duct
is formed from solid epithelium, which undergoes cavitation,
enabling flow between the saliva-producing acini and the oral
cavity.?® Failure to recanalize the epithelium has been postu-
lated to result in SMD atresia.?

In this review, 78.5% of the infants diagnosed with CSMDA
were male. Interestingly, other congenital salivary gland anom-
alies noted to have a male predominance include the aplas-
tic or hypoplastic salivary gland.2°3' Similarly, plunging ranulas,
which result from the extravasation of mucus from a ruptured
salivary gland duct, also demonstrate a male predilection.®? It
was found that no specific antenatal or postnatal character-
istics or syndrome associated with CSMDA, although 3 (9%)
of the included infants were premature.*”'” Even though pre-
maturity is known to be a risk factor for congenital anoma-
lies, it was found that no significant association among the
included patients.®® Almost all the observed infants revealed
a unilateral clinical presentation (73%) with left-sided pre-
dominance (66.7%), although the exact cause of the laterality
pattern remains elusive. Any associations between modes of
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delivery such as Caesarean section, vaginal delivery, or breech
presentation and laterality could not be elicited among the
included patients.

In this review, while most of the infants with CSMDA were
asymptomatic or were discovered (51.5%) during medical
check-ups, 48.5% of the infants had swallowing issues, with
failure to thrive demonstrated in 12.5% of the infants. 87.5%
of the children with bilateral involvement were found to
present with swallowing difficulties in comparison to the uni-
lateral ones (45.8%). It is postulated that the enlarging cystic
swelling located at the floor of the mouth hinders the suck-
ing and swallowing process in infants, resulting in feeding dif-
ficulty and, subsequently, failure to thrive.

It is worth noting that several entities may appear with cys-
tic swelling in the floor of the mouth in neonates, including
duplication anomalies of the duct, teratomas, heterotopic
gastric cysts,' dermal/epidermal inclusion cysts, thyroglossal
duct cysts, bronchogenic cysts, lymphatic and vascular lesions,
salivary gland tumors, and sialolithiasis.®'® Traditionally, the
appearance of a bluish, cyst-like swelling filled with translucent
fluid along the course of the SMD at the floor of the mouth
with no lumen suggests CSMDA. Congenital submandibular
duct atresia is often mistaken for a ranula, although ranulas are
pseudocysts with no epithelial lining, whereas CSMDA has true
epithelium-lined cysts."®

About 78.8% of the included infants were diagnosed clini-
cally. Adjunct investigations were performed in 10 stud-
jes!011.18.1517182125.26 \which included intraoperative ultrasound,
CT, video-sialoendoscopy, and MRI. These additional inves-
tigations are mainly performed to exclude the presence of
other anomalies. The presence of an elongated and dilated
tubular structure, with a segmental lobe in the floor of the
mouth following the course of the SMD seen in the MR, is
suggestive of CSMDA.2* In the same vein, histological exami-
nation may also aid in accurate diagnosis and differentiate
it from ranula. Classically, a cystic cavity lined by respiratory
epithelium with brush borders and thin connective tissue
suggests a dilated SMD."24

Spontaneous regression of the cystic swelling was reported in
12% of the included patients.%2%27 Oliveira Freitas et al*’ pos-
tulated that introducing food as a contributory factor to the
regression of the dilated SMD as friction or damage caused
by the food may result in rupture and subsequent regression.
Parallel to that, suction movement from breastfeeding has also
been reported to stimulate salivary drainage, thus resulting in
natural perforation of the dilated SMD, although most included
articles did not mention the feeding mode.®® Interestingly,
none of the infants treated conservatively developed recur-
rence or documented complications.

Surgical treatment was the most favored mode of treatment
amongst the included patients (84.8%). Numerous surgical
options, from simple stab incision to excision of the end por-
tion of the SMD with ductoplasty, stenting, and marsupializa-
tion, have shown promising results.!”” Marsupialization of the
SMD was the most favored surgical technique performed in
15 children (15/28). This review found that a simple incision
resulted in infection?® and recurrence.'??® Needle drainage or
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stab incision results in rapid re-epithelialization, leading to
reaccumulation of the fluid as a permanent drainage pathway
failed to be established.”® It is recommended that infants pre-
senting with CSMDA swallowing difficulties undergo marsupi-
alization of the SMD. At the same time, it is highlighted that
CSMDA should be considered a differential diagnosis in infants
presenting with swallowing difficulties.

The number and type of included studies limited the review.
Hence, the provided conclusion was difficult to make.
Therefore, the results should be interpreted cautiously, and
future comparative studies are warranted. In the current
review, there is insufficient data to demonstrate the epide-
miology, clinical characteristics, and optimal management of
the CSMDA. Additionally, significant heterogeneity was noted
across the studies included.

Congenital submandibular duct atresia has a high male predi-
lection (78.5%) with unilateral predominance (73%). Bilateral
involvement results in swallowing issues (87.5%). Surgical
treatment, notably marsupialization, is found to be the most
favored mode of treatment. Yet, the quality of evidence is
inadequate to recommend a widespread mode of treatment
until a better-quality study has been completed.
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