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Key Points

1. In children, sialadenitis is more common in
the parotid gland and most commonly caused
by viral inflammation or juvenile recurrent
parotitis (JRP).

2. Sialolithiasis occurs in children less com-
monly. When present, the submandibular
gland is most commonly involved.

3. Sialendoscopy is a useful diagnostic and
potentially therapeutic procedure in children
with recurrent or refractory inflammation in
the parotid or submandibular gland.

4. Imaging should be limited to ultrasound,
unless a tumor is expected, to avoid undue
radiation exposure in children.

Introduction

Pediatric sialadenitis accounts for up to 10% of
all salivary gland pathology [1]. Viral parotitis
and juvenile recurrent parotitis (JRP) are the two
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most common etiologies. JRP is the most com-
mon inflammatory salivary gland disorder in
children in the United States and is second only
to mumps worldwide [2]. Many factors contrib-
ute to salivary gland disease in children, includ-
ing viral or bacterial infections, congenital or
traumatic duct obstruction, autoimmune disease,
and genetic defects. In children, parotid sialade-
nitis is more common than submandibular sialad-
enitis. Tumors of the salivary glands are rare in
children and rarely present with inflammatory
symptoms. Salivary stones are a frequent cause
of chronic or recurrent obstructive sialadenitis,
though much less common in children than
adults. Stones are much more common in the
submandibular gland than parotid gland, in both
populations.

The aim of this chapter is to present a compre-
hensive review of pathophysiology, clinical pre-
sentation, diagnosis, and treatment of pediatric
salivary gland disorders and the emerging role of
sialendoscopy in the treatment of these disorders.
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Etiologies
Viral Sialadenitis

Viral parotitis is generally caused by the para-
myxovirus. Mumps is the most common infec-
tious inflammatory condition but has become
much less common with immunization. The
effectiveness of the vaccine approaches 90%
[3, 4]. However, clinicians should distinguish
mumps from other causes of sialadenitis in the
pediatric population, as outbreaks have occurred
among highly vaccinated individuals [3, 4].
Mumps is a systemic illness that infects the sali-
vary glands without producing purulence.
Prodromal symptoms include fever, headache,
and malaise, with subsequent gland involvement.
Additional exocrine glands can be affected, and
systemic complications, such as encephalitis, are
not uncommon. Serologic assays are useful in
confirming the diagnosis. Other viruses (EBYV,
parainfluenza, HIV) are less commonly associ-
ated with salivary gland inflammation.

Bacterial Sialadenitis

Pediatric bacterial sialadenitis most commonly
occurs in children younger than 2 months and is
usually in the parotid gland [5, 6]. Predisposing
factors for pediatric bacterial sialadenitis include
chronic tonsillitis, dental abscess, and mumps
parotitis [7-9]. In the newborn period, it usually
presents as an acute single episode; however,
after infancy, multiple recurrent episodes can
occur and can continue into late adolescence [7,
8, 10]. Bacterial sialadenitis in neonates typically
occurs within the first 2 weeks of life and, unlike
adult parotitis, generally occurs bilaterally.
Generally, neonatal bacterial parotitis occurs in
premature infants due to the greater propensity of
dehydration, duct stasis, and immune suppres-
sion [7, 8, 10].

Bacterial sialadenitis is characterized by acute
swelling of the cheek that extends to the angle of
the mandible. It is usually distinguished from
other inflammatory diseases of the salivary gland
by the presence of pus. In the absence of purulence,

fever and leukocytosis support the diagnosis. Any
purulence should be sent for gram stain as well as
aerobic and anaerobic culture. While awaiting the
culture results, antistaphylococcal penicillinase-
resistant antibiotics should be started. The patho-
gens recovered in acute bacterial sialadenitis
depend on the age group. In the neonate,
Staphylococcus aureus, gram-positive cocci, and
gram-negative bacilli are the predominant organ-
isms [11, 12]. Unlike the neonate, however, chil-
dren older than 1 year of age predominately grow
Staphylococcus aureus, streptococcus species, and
anaerobic pathogens [5, 12, 13].

Progression of bacterial sialadenitis to abscess
formation, although rare, should be evaluated
with imaging such as ultrasound and often occurs
as a result of Streptococcus pnuemoniae [14].
Due to the vertical separation of the parotid fas-
cia, a fluctuant mass is seldom appreciated in
acute parotitis, so clinical signs such as progres-
sive edema, induration, and sepsis are usually
indicative of a parotid abscess [7]. If progression
to abscess formation occurs in the submandibular
gland, it may result in floor of mouth edema and
respiratory compromise So attentive observation
must be initiated.

Mycobacterial Infection

Mycobacterium is known to cause infections of
the head and neck; however, they have rarely
been reported to involve the parotid gland [6,
15]. Infection of the glandular parenchyma is
usually secondarily spread from the intrag-
landular and periglandular lymph nodes [16].
This is due to the fact that the salivary glands
are typically spared from direct mycobacterial
infection because of the proteolytic enzymes
with antibacterial properties and the continu-
ous flow of saliva preventing stagnation and
growth [6, 16]. A mycobacterial abscess pres-
ents as a chronic, non-tender salivary gland
mass, nonresponsive to antimicrobials, and can
often be indistinguishable from a neoplasm
[6, 15-18]. Because of this, culture, histology,
chest XR, and PPD are all used to aid in diag-
nosis; however, FNA proves most valuable as,
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histologically, granulomas will be present [6,
15, 16]. If histology proves to be noncontribu-
tory, parotidectomy is essential to differentiate
this infection from other neoplasms [6, 16].

These mycobacterial infections can be caused
by Mycobacterium tuberculosis (TB) as well as
nontuberculous mycobacteria (NTM) such as
mycobacterium avium-intracellulare [12]. In
order to differentiate between TB and NTM, a
Wade-Fite stain can be performed to detect dif-
ferences in the glycoprotein coat [15]. It is impor-
tant to differentiate TB from NTM because the
management differs. A diagnosis of TB requires
possible treatment of any contacts and initiation
of rifampin, isoniazid, ethambutol, and pyrazin-
amide [15]. NTM on the other hand appears to
have nonperson-to-person contact and requires
azithromycin, clarithromycin, and ethambutol
treatment [15]. For either case, if patients are
nonresponsive to or noncompliant with treat-
ment, surgical resection should be initiated.
Cooperation between the otolaryngologist and
the pediatrician is also extremely important for
effective management of other organ systems as
it has been reported that 25% of patients who had
TB in the parotid gland had concomitant pulmo-
nary infection [6, 15].

Juvenile Recurrent Parotitis

Juvenile recurrent parotitis (JRP) is characterized
as recurrent episodes of inflammation of the
parotid gland. Symptoms include jaw swelling,
pain, and redness, associated with fever and mal-
aise. Most cases are unilateral; however, when
bilateral cases occur, one side is usually domi-
nant [19, 20]. The true incidence of JRP is
unknown as most reports are case series. Studies
show predominance in males, though the sex dis-
tribution is thought to flip if events continue into
adulthood [20-22]. The age distribution is bipha-
sic, typically occurring between ages 2 and 6 and
again at the start of puberty [20, 21, 23-25]. The
natural history is recurrence; however, most
authors agree that this is a self-limited disease
that resolves sometime after puberty and rarely
extends into adulthood [19-21].

Fig. 12.1 Ultrasound images of “moth-eaten” parotid
gland with multiple hypoechoic areas consistent with sali-
vary stasis (Image courtesy of M. Boyd Gillespie)

The diagnosis of juvenile recurrent parotitis is
made clinically in patients with a history of recur-
rence and physical exam findings. More recently,
ultrasonographic findings are consistently being
used to make the clinical diagnosis [19]
(Fig. 12.1). The minimum requirement for diag-
nosis is two episodes, although most patients are
only diagnosed after multiple episodes have
occurred [26]. Hackett et al. reported an average
of 4.7 episodes with a range between two and
nine events [26]. Typically, symptoms last 4 to
7 days for each episode [24]. The interval
between attacks varies individually, with epi-
sodes occurring every 3—4 months to ten times
per year [21, 24]. Treatment is based on the fre-
quency and severity of disease. Early recognition
of JRP and treatment of this pathology are of
utmost importance to prevent further progression
along the inflammatory cascade. Each attack may
further tissue destruction and function of the
gland. For this reason, active and early interven-
tion when the acute inflammation subsides is
prudent.

The link between genetics, immunologic
disease, allergy, and sialadenitis is not com-
pletely understood. Although early studies have
excluded a relationship connecting these factors,
bilateral or multiglandular disease, especially in
a setting of arthritis or atypical rashes, should
warrant autoimmune workup and/or rheumatol-
ogy referral [22, 23, 27]. Autoimmune disease is
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also less likely, in that autoantibodies are usually
absent [23, 27]. However, others have supported
such an association based on cytologic and
pathologic findings of inflammation, vasculitis,
tissue destruction, and stenosis [24, 28]. IgA
deficiency could predispose to infection, while
genetic factors influence the overall immune
response [24, 29, 30].

It has been difficult to identify one specific eti-
ology pertaining to JRP. There are case reports
that link it to immune deficiency, genetics, and
allergy; however, no causality has been proven
because in many early, large studies of JRP, these
conditions were not found to contribute to this
diease [23, 27, 30-32]. Conventional thought had
been that an ascending infection was a primary
event, while the development of sialectases is a
secondary change predisposing to chronic low-
grade inflammation with acute exacerbations [21,
23, 27]. Now, the general consensus is that JRP is
a multifactorial process that multiple factors,
independently or in combination, can result in
recurrent inflammation [19, 33].

Clinicians have proposed a specific sequence
of events, deemed the “salivary gland inflamma-
tory cycle” that causes a structural change lead-
ing to the recurrent sialadenitis. Predisposing
factors of the inflammatory cycle include dehy-
dration, infection, congenital ductal abnormali-
ties, and/or autoimmune factors [21, 23, 27]. The
cycle starts with decreased salivary flow, leading
to inflammation and tissue destruction. This tis-
sue destruction would then cause ductal dysfunc-
tion, metaplasia, and increased mucinous
secretion yielding mucus, debris (including des-
quamated cells), and stenosis [19, 21, 22, 33, 34].
Mucus plugs or stenosis would then cause post-
obstructive sialectases and ultimately complete
the full circle and return to decreased salivary
flow [19, 21, 22, 33]. Support of this theory
comes from histologic specimens showing
dilated ducts (sialectases) with lymphocytic infil-
tration in the surrounding tissues and epithelium
[23, 27]. Additional components that can result
from or add to the cycle include the precipitation
of proteins and calculus formation, both leading
to further obstruction, decreased salivary flow,
and inflammation [33].

Sialolithiasis in Children

Stones in children, as in adults, occur most fre-
quently in the submandibular gland. In fact,
80-90% of stones in children are found in the
submandibular gland [35-37]. Less than 5% of
total cases of sialolithiasis occur in children, so
most of the literature on stones pertains to adults
[36, 38]. Salivary stones in pediatric cases are
smaller, occur distally within the duct, and pres-
ent with shorter symptom duration [38, 39].
Ultrasound is the diagnostic test of choice to
avoid radiation exposure in children. A case
could also be made for proceeding directly to sur-
gical intervention in patients with recurrent post-
prandial pain and swelling. Sialendoscopy has a
greater sensitivity than conventional radiology,
ultrasound, and MRI.*®> Retrospective review of
5-year experience by Martins-Carvalho et al. [20]
showed that pre-sialendoscopy US was only suc-
cessful in predicting pathology in seven of 38
(18%) cases. Of the ten patients with lithiasis
found using sialendoscopy, only four had been
detected using preoperative ultrasonography.

Clinical Presentation and Diagnosis

The most common presenting symptoms of acute
sialadenitis whether due to infection or JRP are
pain, fever, and erythema overlying the affected
gland(s). Symptoms are usually unilateral; in
bilateral cases, symptoms are more prominent on
one side [5]. Pain is elicited with salivation, mas-
tication, and/or swallowing. Trismus can be pres-
ent. The ostium of the duct(s) is erythematous
and edematous. Purulence and/or inspissated
mucus may be expressed by manual palpation
and gentle pressure applied over the salivary
gland and duct. In severe cases of infectious sial-
adenitis, systemic complications can extend
regionally into adjacent tissues (cellulitis) or sys-
temically spread to distal sites [5]. Clinical signs
vary based on the site of inflammation and an
acute or chronic presentation.

Sialadenitis should be differentiated clinically
from periodic sialadenosis. Sialadenosis is
defined as non-painful, noninflammatory salivary
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gland prominence or swelling. It can be unilateral
or bilateral. It can be found in pediatric patients
with diabetes mellitus, insulin resistance syn-
drome, and bulimia. Sialadenosis management
should focus on diagnosing/treating underlying
conditions, ruling out underlying or occult
tumors, and avoiding surgical intervention or
sialendoscopy.

Reports have also described immune defi-
ciency in association with sialadenitis. Several
authors have reported IgA deficiency in patients
presenting with recurrent parotitis through serol-
ogy and immunofluorescent studies [29, 31, 32].
Salivary gland involvement in children with
human immunodeficiency virus (HIV) is well
recognized. Characteristically, one or both glands
are firm, nontender, and chronically enlarged.
Xerostomia may also be a presenting symptom.
Infiltration of CD8-positive lymphocytes, possi-
bly as a result of HIV, Epstein-Barr virus (EBV),
or an interaction between the two, enlarges the
gland [40]. The diagnosis of HIV parotitis is usu-
ally clinical with typical findings of HIV (multi-
ple parotid cysts).

Management

The treatment of sialadenitis is usually conserva-
tive and directed toward its etiology. Acute infec-
tionsaretreated withappropriate antistaphylococcal
antibiotics. Viral sialadenitis, or mumps, is man-
aged supportively, as it is a self-limited disease,
and no antiviral agent is available for treatment.
Sialadenitis in association with autoimmune dis-
ease, immune deficiency, and genetic factors is
managed conservatively and according to the
underlying systemic condition. Chronic sialadeni-
tis and JRP have a multifactorial etiology, and
management recommendations have not been
uniform [19, 21, 24]. Over the last 20 years, there
has been a rising interest in the surgical manage-
ment of both sialolithiasis and chronic or recurrent
acute sialadenitis. Many authors have contributed
to the advancements of conventional surgical pro-
cedures to nonsurgical and minimally invasive
procedures and the development of treatment
algorithms [41].

The conservative management of acute sialad-
enitis consists of analgesics (NSAIDs or systemic
steroids), adequate hydration, warm massage,
antibiotics (when pus is identified at duct ostium),
and sialogogues. The goal of these conservative
measures is to provide symptomatic relief and pre-
vent permanent parenchymal damage. Broad anti-
microbial therapy is indicated to cover aerobic and
anaerobic pathogens [5, 13]. Analgesics are used
to provide pain relief. Both have been reported to
rapidly decrease swelling and prevent damage to
the parenchyma [20, 21, 38]. Rehydration is
important as dehydration may exacerbate the
inflammatory response [5, 21, 33]. Warm massage
and sialogogues are reported to stimulate salivary
flow [21, 23]. In cases where conservative man-
agement fails to resolve acute symptoms, abscess
development should be suspected. CT or ultra-
sound should be obtained for confirmation and
preoperative surgical planning. Abscess formation
requires incision and drainage.

Acute infection and inflammation are relative
contraindications to surgical intervention. Duct
manipulation should not be performed in the set-
ting of acute infection due to concerns about
scarring, bleeding, ductal perforation, and exac-
erbation of the inflammatory process [5, 21].
Thus, medical therapy to decrease swelling, pain,
infection, and inflammation should occur prior to
surgical intervention.

Recurrent acute sialadenitis of the subman-
dibular gland in children and JRP are far more
difficult to manage. Treatment recommendations
have ranged from conservative to aggressive and
have been not uniformly accepted. This has been,
in part, due to its scarcity, uncertain etiology, and
natural history. Prevention of sialadenitis by
using prophylactic antibiotics has been sug-
gested, but there is little evidence to support this
practice [21]. Some authors have suggested
expectant management as many patients are
known to recover spontaneously [21].

Several techniques have been advocated to
control repeated attacks of inflammation.
Traditional management involves gland excision,
salivary gland duct ligation, blind duct dilation
and lavage, and tympanic neurectomy [21, 42].
Complications include nerve damage, asymmetric
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scarring, hemorrhage, infection, sialocele, hema-
toma, wound infection, and salivary fistula [42].
Duct ligation and dilation/lavage have variable
outcomes [21]. Some studies found that sialogra-
phy alone resulted in beneficial clinical effects
[21, 41]. Recently, there has been a paradigm
shift in the management of sialadenitis and sialo-
lithiasis toward gland preservation techniques
that employ sialendoscopy.

Through the work of Nahlieli et al., Marchal
et al., and that of many others, salivary endoscopy
has been validated in pediatrics as a safe and effi-
cacious tool for the diagnosis and treatment of sali-
vary gland disorders [20, 25, 26, 33, 36, 38,
43-48]. Shacham et al., Martins-Carvalho et al.,
and Nahlieli et al. report the largest series of inter-
ventional pediatric sialendoscopy [20, 25, 43].
After a single procedure, they describe over
80-90% symptom resolution in 70, 38, and 23
patients, respectively. The other referenced studies
describe similar success rates [25, 26, 33, 47, 48].

Direct endoscopic visualization can help iden-
tify or confirm a specific pathology. Common
findings of chronic sialadenitis include a widened
Stenson’s duct; white, avascular appearance of
the duct; stenosis; mucus plug/debris; and sali-
vary stones within the duct (Figs. 12.1, 12.2,
12.3, 12.4) [20, 43, 48]. Marchal and colleagues
reported a 98% success rate at identifying ductal
and parenchymal pathology [49]. While avascu-
larity, debris, and salivary stones are readily visu-
alized, stenosis is diagnosed based on narrowing
of the duct under endoscopic control and diffi-
culty introducing and mobilizing the sialendo-
scope [43]. Recently, duct-dilating balloons have
been developed, and the authors have been using
very small Fogarty balloons to dilate strictures.
Sialendoscopy has been reported to have better
sensitivity in diagnosing salivary stones in chil-
dren than conventional radiology, CT, ultraso-
nography, and MRI [39, 43, 44, 50]. These same
authors found smaller stones in the pediatric
population, finding those missed on radiologic
evaluation to be present on endoscopy.

In addition to diagnosis, interventional sialen-
doscopy has advanced to address the variety of

Fig. 12.2 Mucus plug and debris as visualized on diag-
nostic sialendoscopy

Fig. 12.3 White avascular appearance of the ductal layer
without the natural proliferation of blood vessels

factors causing sialadenitis. Inflammatory changes
resulting in tissue damage, strictures, and organic
debris can successfully be treated with dilation,
lavage, and/or corticosteroid application [20, 25,
28, 44, 45]. Dilation of stenosis using the endo-
scope, lasers, balloon catheters, or high-pressure
saline solution has been described [20, 36, 43, 48].
Mucus plugs and other debris are flushed with
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Fig. 12.4 Mobile salivary stone amendable to endo-
scopic basket extraction

saline irrigation throughout the procedure.
Corticosteroid application is an accepted practice
though no formal studies have investigated out-
comes of the technique [19, 20, 26, 33, 36, 37, 43,
45]. Hydrocortisone, triamcinolone, and predniso-
lone have all been applied. In theory, topical ste-
roid applications prevent scarring and restenosis
and may decrease inflammation in chronic inflam-
matory sialadenitis, like JRP.

A 2015 systematic review and meta-analysis
by Ramakrishna et al. identified seven papers rel-
evant to sialendoscopy in the management of JRP
[51]. Evidence was level 3 and 4 but showed suc-
cess rates for no further episodes (n = 120) of
73% by patient and 81% by gland. There were no
major complications.

Pediatric sialendoscopy is also applied suc-
cessfully to obstructive symptoms resulting from
sialolithiasis. Though the efficacy of sialendos-
copy alone is well reported, combined proce-
dures may be required, with similar or improved
success rates [26, 37, 43, 50]. Reports have sug-
gested that retrieval success is dependent on size.
For stones in children greater than 2-3 mm
(parotid and submandibular gland, respectively),
most authors employ additional techniques [49,
52]. Stone fragmentation can be applied with a
microdrill or laser through the sialendoscope
working channel or lithotripsy prior to extraction

[36, 43, 45]. Other alternatives to complete
sialendoscopic extraction for giant (>15 mm),
proximal, or intraglandular stones include endos-
copy combined with intraoral sialolithotomy [36,
38, 43, 50, 53]. Lastly, excision of the gland is
considered for refractory cases [26, 42].

Postoperative stenting is not a uniform prac-
tice [37]. It is considered in cases of significant
stenosis or injury. When employed, stents are
often left in place for 2—4 weeks to allow ade-
quate healing time [37].

Salivary endoscopy is most commonly per-
formed under general anesthesia. However, in
cases of inflammatory disease, older children
may tolerate an office-based procedure with local
anesthesia. Konstantinidis et al. reported seven
out of eight children who underwent sialendos-
copy and dilation after topical anesthetic and
intraductal injection [46]. No major complica-
tions were reported. More than half of these chil-
dren were symptom-free; two experienced one
recurrence, and one required repeat sialendos-
copy. Older children frequently tolerate office-
based steroid injection, and there is some
evidence that ductal corticosteroid infusion
(DCI) may yield similar results as sialendoscopy
in JRP patients [54]. This study was limited by
small number of patients (12) and short follow-
up (mean 3.8 months), and all procedures were
done under general anesthesia.

Complications of sialendoscopy are uncom-
mon and usually minor, resolving without perma-
nent complication [26, 33, 37, 43, 44, 52]. Major
complications are duct avulsion and immediate
postoperative airway compromise. Minor com-
plications include duct wall perforation, nerve
paresthesia, postoperative infection, traumatic
ranula, and iatrogenic duct stenosis.

Procedural Approach

One key difference between pediatric and adult
sialendoscopy is concern about volume of irriga-
tion. Pediatric patients have less tolerance of
swelling, especially in the submandibular region,
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before airway compromise becomes a concern.
There have been complications of airway com-
promise [20] due to excessive irrigation, so occa-
sional gland massage and drainage of irrigant are
recommended.

Duct lumen caliber in children limits scope
size as well. Diagnostic 0.8 mm single port (for
irrigation) scopes are occasionally utilized in
children but rarely needed in adults. The parotid
and submandibular gland duct anatomy is similar
in children and adults. The caliber of each duct
tends to be about 1 mm smaller in children than
adults. As a general rule, the maximum size stone
that can be removed in children without fragmen-
tation is 3 mm in the submandibular duct and
2 mm in the parotid duct.

One disadvantage to sialendoscopy in chil-
dren is the need for general anesthesia.
Konstantinidis 1, et al. reported that they were
successful in performing sialendoscopy with
local anesthesia in seven of nine pediatric
patients treated [46]. Thus, local and or topical
anesthesia should be considered in older and or
more mature pediatric patients.

Conclusion

Sialadenitis in the pediatric population
accounts for up to 10% of all salivary gland
disease. Viral parotitis and juvenile recurrent
parotitis (JRP) are the two most common eti-
ologies. Many factors contribute to salivary
gland disease in children, including viral or
bacterial infections, congenital or traumatic
duct obstruction (i.e., after lingual frenu-
lotomy), autoimmune disease, and genetic
defects. In children, parotid sialadenitis is
more common than submandibular sialadeni-
tis. Tumors of the salivary glands are rare in
children and rarely present with inflammatory
symptoms. Salivary stones are a frequent cause
of chronic or recurrent obstructive sialad-
enitis, though much less common in children
than adults. Stones are much more common in
the submandibular gland than parotid gland,
in both populations.

In the United States, the most common diag-
nosis related to sialadenitis in children is juve-
nile recurrent parotitis. Prior to sialendoscopy,
treatment for this morbid and painful condi-
tion had been challenging. Sialendoscopy
is a diagnostic and potentially therapeutic
procedure that is minimally invasive, safe,
and effective in reducing the proportion of
patients experiencing disease recurrence. This
procedure is also very helpful in reducing
recurrent disease flares and removing obstruc-
tive sialoliths in children, thus preserving
gland function without the potential morbidity
associated with open gland excision.
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