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ABSTRACT

Objective: The retrograde probing technique defined here, that is used where the Wharton papilla cannot be isolated and the standart pro-
cedure cannot be applied, has minimal impact on normal anatomy. The efficiency and the safety of this technique is discussed in this study.
Methods: The study was conducted in patients who had been diagnosed as stone in the submandibular gland. The method we call “retrograde
probing” was applied to 11 patients in whom the Wharton's duct papilla could not be isolated.

Results: In all cases in this study, it was possible to enter the canal by this method. The insertion of 1.6 mm all-in-one endoscope; as a result,
can be evaluated as success. The study did not evaluate stone-related interventions after entering the canal.

Conclusion: Based on the results, retrograde probing is determined as a safe method in cases where Wharton canal entry cannot be isolated.
Keywords: Retrograde probing, salivary glands, sialendoscopy, sialolithiasis, wharton's duct

Introduction

Sialolithiasis is the major cause of obstructive sialadenitis and
most commonly occurs in the submandibular gland (1). The
clinical picture occurs as a result of the mechanical blockage
of the salivary gland ducts caused by the formation of stone.
In patients where the blockage is accompanied by infection,
fever along with inflamed discharge from the canal orifice and
painful swelling of the gland are seen. Ductal stenosis, chron-
ic sialadenitis, foreign body, anatomical variations of the duct,
tumors, and so forth are other obstructive pathologies (2, 3).

Since its entry into clinical practice, sialendoscopy has been a
preferred diagnostic and treatment tool for ductal diseases of
salivary glands (4). In the treatment of sialolithiasis, sialendos-
copy, being a minimally invasive method, is considered the first
choice. Highly successful results have been obtained in the
diagnosis and treatment of obstructive salivary canal pathol-
ogies (5-7). Sialendoscopy with endoscopic images allows the
removal of stones through the canal using a number of spe-
cially manufactured instruments. As the rate of use increases,
the excision rate of the salivary gland and the risks of compli-
cations associated with surgery decrease (6, 7).
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Sialendoscopy includes the following stages respectively;
crossing the papilla, endoscopic visualization, and treatment
of the salivary canal (6-8). The most important obstacle is
dilatation of the papilla in the first stage and passing the en-
doscope through it. This problem is more pronounced espe-
cially in isolating and dilating the submandibular canal papilla.
Detecting the submandibular papilla and providing entry from
here is more difficult and takes a longer time than the parotis
canal papilla (4, 8). In patients undergoing sialendoscopy, in-
adequate entrance from the papilla of the Wharton canal and
dilatation insufficiency is 20% (8). Therefore, in patients where
the Wharton canal papilla cannot be found and the standard
procedure cannot be applied, we have described a new tech-
nique that we call "retrograde probing” to find the canal papilla
with minimal effect on normal anatomy and to perform stan-
dard sialendoscopy from the canal orifice.

Methods

The study was designed retrospectively. Ethics committee
approval was obtained for the study (istanbul Medipol Uni-
versity, ethical committee, reference number: E.59601). Data
were obtained between March 2014 and December 2018 from
patients who had been diagnosed with submandibular sialoli-
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Figure 1. a, b. Mucosal incision to the base of the mouth (a); submandibular canal isolated (b) (WD: Wharton's duct).

thiasis and had undergone sialendoscopy. In all the patients,
the diagnosis of sialolithiasis was made using physical exam-
ination, ultrasonography, and computerized tomography im-
aging. Retrograde probing was applied in 11 of these patients
whose Wharton's duct papillae could not be isolated during the
operation and could not be dilated. Informed consent for the
sialendoscopy procedure was obtained from all the patients.
Retrograde probing is performed when it is impossible to iso-
late the orifice of the canal during sialendoscopy. We accepted
retrograde probing as a way of isolating the punctum of the
salivary gland. The sialendoscopy procedures were performed
in the operating room under general anesthesia. The opera-
tions were performed by the same surgical team. In this study,
a 1.6 mm all-in-one endoscope (KARL STORZ, Tuttlingen, Ger-
many) was used for the sialendoscopy procedure.

In the first stage of the procedure, a local anesthetic was in-
filtrated into the anterior part of the floor of the mouth. Sur-
gical glasses were used during dissection. A mucosal incision

Main Points:

The most important problem in sialendoscopy is the dilata-
tion of the papillae and passing the endoscope at the first
stage.

The retrograde probing technique provides an easy-to-use
solution for the detection and enlargement of the papilla in
patients where the submandibular gland papilla is not de-
tected.

The retrograde probing technique protects normal anatomy
for sialendoscopy, is effective, and has a low risk of compli-
cations.
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was made to the section matching the canal trace. After in-
cision of the mucosa, the duct was found by blunt dissection
(Figures 1a, b). A “fishhook-shaped"” green surgical needle was
inserted into the canal. The blunt injector tip that curled like a
fishing rod, used for washing the lacrimal duct, was advanced
retrograde to the punctum from the same place (Figure 2a).
Next, the tip of the washing probe was passed through the
submandibular papilla into the mouth without any difficulty.
The conical dilator with a canal in the center was then placed
on the tip of the lacrimal canal washing needle and advanced
into the canal through the papilla (Figure 2b). The papilla was
dilated with the help of conical dilator with a channel at the
center (Figures 3a and b). Then the guidewire was inserted
through the conical dilator and inserted into the ductus (Fig-
ure 4a). The conical dilator with the middle channel was slid
over the guide wire (Figure 4b). The guide was left in place.
The sialendoscope was advanced into the salivary canal by
Seldinger method (Figure 5a). Endoluminal irrigation was ap-
plied, and the 1.6 mm diameter all-in-one sialendoscope was
advanced in the canal (Figure 5b). In the above procedure,
papillotomy was not performed in any of the patients during
endoscope entry through the papilla.

After surgery, a silicone stent was inserted into the canal, pay-
ing attention to pass the stent, especially the point that has
been entered. The stent was sutured to the mucosa at the
base of the mouth and held in place for 3 weeks.

Results

A total of 11 patients, 6 females and 5 males, were included in
the study. The size (length) of the stones ranged between 3
and 12 mm with an average of 5.4 mm. There was no previous
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Figure 2. a, b. Fish-hook shaped curled blunt syringe tip advanced retrograde to the punctum. The blunt tip is passed through the papilla into the
mouth (a). Conical dilator with a channel at the center is placed at the end of the lacrimal canal washing needle (b) (black ring: duct’s papilla).

‘ F i
Figure 3. a, b. Dilator advanced into the canal, passing through the papilla (a) and papilla is dilated (b).

history of intervention in any submandibular gland canal. Pa-  Asaresult of retrograde probing, insertion of 1.6 mm all-in-one
tients whose submandibular lithiasis was detected as a result ~ endoscope to the salivary canal and initiation of sialendoscopy
of evaluation and whose ductal papilla of the canal could not  were accepted as success. In this study, the interventions re-
be dilated during sialendoscopy were included in the study. lated to stone and the results of removal of stone were exclud-
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Figure 4. a, b. Guidewire inserted through conical dilator with a channel at the center advanced into duct (a); conical dilator removed leaving guide-

wire in the Wharton's duct (b).

A SN

Figure 5. a, b. The guidewire is passed through the intervention channel of the sialendoscope (a); the endoscope is in submandibular canal with the

help of guidewire (b).

ed from evaluation. In all patients, the submandibular papilla
was isolated and dilated by this method. Sialendoscopy pro-
cedure was completed from the normal submandibular canal
papilla with the method described.

The canal was entered from a needle hole, and none of the
patients had any deficiency in the hydrostatic pressure re-
quired to advance the endoscope in the canal. None of the
patients had any complications during perioperative and
postoperative follow-ups. The patients were followed up
for an average of 4.5 months (2-6 months) postoperatively.
During the follow-ups, there were no signs of obstruction of
the submandibular gland canal in the patients. No addition-
al revision surgery was required in any patient. We observed
that staying of stent in the canal for 3 weeks was an un-
pleasant experience for the patients but did not cause intol-
erable pain.
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Discussion

Although sialendoscopy reduces the complications and risks
of sialadenectomy, it is not a very simple technique. Achieving
satisfactory results have been shown in studies to be related
with the number of procedures carried out and gaining expe-
rience through such repeated practice. With the development
of appropriate technical instrumentation and the increment of
experience of well-trained surgeons, sialoendoscopy has be-
come a safe and indispensable technique (4, 9).

The first step in sialendoscopy is to find the punctum and di-
late it until it reaches sufficient width to advance the endo-
scope. In the standard methods defined and applied, this step
is carried out with probes of increasing diameter in sequence.
However, sometimes it is not possible to find the canal orifice,
and the surgical procedure becomes too prolonged. Therefore,
the first step of sialendoscopy is considered the most difficult
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step, especially for beginners in sialendoscopy. To overcome
this obstacle, we incised the mucosa distally from the papilla
and found the duct which was penetrated and followed retro-
grade to the papilla.

Because of the difficulty in identifying the papilla, various
methods have been reported by surgeons performing sialen-
doscopy. Luers et al. (10) in their study, dripped methylene
blue to Wharton's duct outlet at the point where the salivary
secretion came out with massage. The point where “wash-out
sign” has been seen was determined as canal output. However,
massage may not always lead to salivation. Even if it does hap-
pen, the location may not often be identifiable. Su et al. (11)
used a 20-gauge modified angiocatheter as an applicator at
the tip of the sialendoscope to facilitate safe passage through
the papilla. They emphasized that the initial difficulties were
greatly reduced with this technique, and the operating time
was shortened.

There are many studies reporting papillotomy in sialendoscopy
applications (12, 13). Studies have reported that papillotomy
may cause stenosis and iatrogenic obstruction in later stages
(13, 14). In the described technique, no papillotomy was re-
quired during the transition of the endoscope to the canal. The
reason for this is that after the papilla has been found retro-
grade, it is dilated enough to allow the endoscope to pass. To
avoid stenosis in the postoperative period, we placed an intra-
ductal stent in all the patients.

In their study, Chang et al. (15) made a limited incision in the
canal in patients where standard papilla dilatation was not
possible, which allowed the endoscope to be advanced into
the canal. They inserted the sialendoscope from the distal sia-
lodocotomy into the canal. They left the submandibular canal
as opened to the oral cavity. In the retrograde probing meth-
od, the canal was entered through the needle hole. The papil-
la was found and dilated, and the sialendoscope was inserted
from the papilla into the canal as in the standard method. In
this study, we used laser for the purpose of lithotripsy. Stone
fragments, that were fragmented by laser, were removed by
a basket catheter and taken out from the papilla. The papil-
la function continued postoperatively. In addition, we believe
that the very small hole we made into the canal did not cre-
ate a significant deficiency in water pressure in terms of the
required hydrostatic pressure after the endoscope had been
inserted into the canal.

Chang et al. (15) contended that excessive dissection near the
sublingual gland ductules should be avoided to prevent the
formation of ranula. We tried to perform submucosal dissec-
tion along the submandibular gland ductus area and did not
encounter the formation of ranula postoperatively. In addi-
tion, none of the patients had recurrent obstructive symptoms
during postoperative follow-up. With the technique we used,
we were able to achieve successful results without any com-
plications. After sialendoscopy, some rare complications such
as disruption of canal or papilla anatomy, ductal stenosis, in-
fection, or ranula formation can be encountered. None of the
complications listed previously were seen at follow-ups after
performing retrograde probing. Retrospective study poses dif-
ficulties at clear assessment of complications. Although it does
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not cause any disorder in the canal anatomy, leaving the stent
in the canal for up to 3 weeks caused dissatisfaction in the pa-
tients. Considering the reliability of this technique, keeping the
stent for less than 3 weeks may be acceptable.

In conclusion, the retrograde probing technique provides an
easy-to-use solution for the detection and dilation of the
papilla in patients where the submandibular gland papilla
cannot be isolated. The success rate of sialendoscopy will be
increased by overcoming the difficulties in finding the orifice
of the duct with the help of retrograde probing. The most im-
portant advantage of this technique is preserving the normal
anatomy of the papilla.
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