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ABSTRACT

Background: A conservative surgical method called marsupialization is used to treat large
odontogenic cysts. A novel cyst tube (Grommet tube) was utilized to improve the drainage
following marsupialization.

Objectives: To evaluate the efficacy of the Grommet tube by measuring the rate of reduction in
cyst size, assessing patients’ satisfaction, and evaluating the occurrence of complications.
Materials and methods: Marsupialization was performed under local anesthesia in 10 patients.
Cone-beam computed tomography and a semi-automated segmentation method in the 3D Slicer
5.8.1 software were used to measure the cyst volume at baseline and six months after marsupial-
ization, and a comparison between them was made to measure the percentage of reduction in cyst
size. To evaluate variations in the rate of reduction of cystic lesions in accordance with different
parameters, a volumetric analysis was used.

Results: Ten patients (2 female, 8 males; mean age 37 years, range: 18-51 years) with preoperative
and postoperative cyst volumes of 6254 & 4889.52 mm® and 4145.5 + 3385.3 mm®, respectively
(P-value < 0.05), were handled. The volume reduction percentage was 33.71% after 6-months
period. Overall, patient satisfaction was moderate. Significant results (P-value < 0.05) were
obtained for sex, age, pathological diagnosis, and reduction rate. All patients showed soft tissue
overgrowth, and 50% of cases revealed tube displacement.

Conclusion: The Grommet tube was effective in reducing cyst size. The patients were satisfied
with the tube. Tube displacement and soft tissue overgrowth were observed in a significant number
of cases.
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INTRODUCTION cavities lined by epithelium originating from odontogenic ep-
he jaw serves as host for cysts because of its in- ithelium. Odontogenic cysts are thought to arise from in-
volvement in tooth formation. Cysts are patho- flammatory or developmental pathogenic factors, potentially
logical cavities that are lined with epithelium and originating from the reduced enamel epithelium of a tooth
containing fluid, semisolid, or gaseous material [1]. crown, epithelial rests of Malassez, or remnants of the dental

Cysts of the jaw represent a significant component of oral lamina [3]. Treatments ranged from single marsupialization,
maxillofacial (OMF) pathology, with an increasing number ~ Pone resection, and enucleation to a mix of these methods (4].
of cases identified incidentally via routine radiographic exam- ~ Marsupialization entails maintaining the cavity of a large cyst
inations in general dental practice. Cysts in OMF pathol- in an open state by decompression devices, which decreases
ogy are categorized into two groups: odontogenic and non- intracystic pressure and promotes the regeneration of neigh-
odontogenic cysts [2]. Odontogenic cysts are pathological l[[;(])ring bone, thus leading to the gradual reduction of the cyst

Marsupialization of odontogenic cysts might be executed

utilizing several instruments [6]. Intravenous tubing, tuber-

* Corresponding author: E-mail: batool.a.ismail@uoanbar.edu.iq Culin Syringes7 and na,sopharyngeal airways ha,ve been utﬂized
T Corresponding author: E-mail: den.mka.jasim@uoanbar.edu.iq in the catheterization of odontogenic cysts [7]. Recently, re-
This is an open-access article under the CC BY 4.0 license searchers have proposed tooth-supported decompression de-
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vices akin to removable dentures, that enable patients to eas-
ily remove and clean the cyst cavity. Nonetheless, these de-
vices are tooth-supported, rendering them particularly inap-
propriate for individuals with missing teeth [8].

The stent’s failure has been ascribed to the combined ef-
fects of adjacent soft tissue inflammation, everyday mastica-
tion, and routine irrigation manipulation. This can be exas-
perating for both the surgeon and the patient, resulting in
numerous operating room trips and an increased probability
of postoperative complications [9].

To overcome the limitations of other methods, in the cur-
rent study, we applied a new drainage tube to evaluate its
efficacy. We use a silicone piece from a dental implant surgi-
cal kit. The Grommet tube used in this study was a standard
medical-grade silicone tube, routinely used in clinical prac-
tice. This device prototype was inspired by the Grommet
tube used by otolaryngologists to treat otitis media with effu-
sion. Conventional Grommet tubes are limited by their small
size and instability. Therefore, a larger, easier-to-handle, and
more stable device was used. Case selection should be based
on patient compliance with follow-up visits and should be re-
served for large cysts near vital structures such as nerves and
the maxillary sinus.

The study aimed to evaluate the radiographic and clinical
effectiveness of the tube by assessing patients’ satisfaction,
tube related complications, and factors affecting the reduction
in cyst volume.

MATERIALS AND METHODS
Study design and sample

This pilot prospective observational study was conducted
at the University of Anbar’s College of Dentistry, Department
of Oral and Maxillofacial Surgery, from January 2025 to Oc-
tober 2025. The duration of sample collection was 4 months.
The group of patients in this study consisted of individuals
diagnosed with odontogenic cysts who were indicated for a
marsupialization procedure. The research involved 10 partic-
ipants. The Ethical Approval Committee of the University of
Anbar approved the study protocol (Reference number 236,
dated 25-12-2024). The study goals were clarified for all pa-
tients, and informed consent was obtained.

The inclusion criteria consisted of pathological diagnosis of
odontogenic cysts and large-sized cysts when it is not possi-
ble to safely exclude injury to vital neighboring structures,
such as nerves, blood vessels, adjacent roots, the maxillary
sinus, or the floor of the nose. Patients aged 15 to 60 years,
both sexes, were enrolled in the study. Soft tissue cysts, sys-
temic disorders affecting bone healing, non-compliance with
follow-up visits, a history of neck and head radiotherapy or
chemotherapy, and antiresorptive medicines or corticosteroids
were all considered for excluding patients.

Surgical procedure for marsupialization

Before performing the procedure, aspiration was performed
to verify the nature of the cystic lesion, to exclude vascu-
lar lesions, and to help differentiate a maxillary cyst from a
maxillary sinus using a plastic syringe. All marsupialization
treatments were completed under local anesthesia, including
2% lidocaine with 1:80,000 adrenaline, by giving infiltration
anesthesia to anesthetize branches of the superior alveolar
nerve buccally and the greater palatine nerve or nasopalatine
nerve palatally in the upper jaw lesion and the inferior alve-
olar nerve block, along with infiltration anesthesia into the
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long buccal nerve or mental nerve in the lower jaw. A small
linear incision of about 1 cm was made in the buccal mucosa
by using a scalpel handle and a number 15 blade. After re-
flecting on the mucosa, when the cortical bone is intact, the
cystic lining is accomplished by using a low-speed handpiece
and a round bur with saline irrigation to remove the bone. To
confirm the initial diagnosis of the odontogenic cyst, a piece
of cystic lining was taken with a blade number 15, fixed in
10% formalin, and sent to a histopathologist.

After that, the cystic cavity was irrigated and the cystic
contents evacuated. The Grommet tube (from the dental im-
plant surgical kit) was inserted into the cyst (Figure 1). The
tube was sutured to the oral mucosa with 3/0 black silk su-
ture using a basic interrupted suturing technique. Finally, the
cavity was irrigated several times with 0.9% sodium chloride
(normal saline) using a disposable plastic syringe. Following
surgery, patients were told to apply a cold pack to the out-
side of the operation site for 15 minutes every hour during the
first 8 hours. They were also advised to eat a soft diet, avoid
hot foods, not rinse their mouths, and avoid eating over the
surgery area on the day of the operation.

post-surgery, patients received co-amoxiclav tablets of 625
mg to be taken three times a day and metronidazole tablets
of 500 mg taken three times a day, both medicines taken for
5 days. If a patient was allergic to penicillin, they were given
500 mg tablets azithromycin once a day for 5 days instead.
Additionally, 500 mg paracetamol tablets were provided for
pain relief as needed. Patients were also instructed to use
a 0.12% chlorhexidine mouthwash 3-5 times a day for two
weeks, starting the day after surgery, to keep their mouths
clean. The patients were instructed to rinse out the cavity 3
times daily with normal saline using a 5 ml disposable plastic
syringe. The sutures were removed one week after the surgery.

One month after tube placement, soft tissue overgrowth
was observed. Excess tissue was removed using blade No.15
to expose the tube (Figure 2).

Data collection and follow-up

Patients’ satisfaction was evaluated using a Likert scale (1
to 3 points, 1 = dissatisfied, 2 = neither satisfied nor dissatis-
fied, and 3 = satisfied) following a 6-month follow-up. During
follow-up, patients were assessed for complications, including
tube displacement, infection, or soft tissue overgrowth. Cone

Figure 1. Grommet tube. B: Bone removal and exposure of
cystic lining. C: Insertion of the Grommet tube in the cavity.
D: Piece of cystic lining.
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Figure 2. A: Black arrow indicates the area of soft tissue
overgrowth around the Grommet tube. B: Excision of excess
soft tissue performed using a number 15 surgical blade.

beam computed tomography (CBCT) was performed for all
patients preoperatively and following a 6-month period for
evaluation of reduction in cyst size to verify the time of re-
section according to the lesion size and its association with
the adjacent structures. Enucleation was achieved as there
was sufficient reduction in cyst size with minimal risk to the
anatomical landmark (blood vessels, maxillary sinus, nerves,
and adjacent teeth roots). Cyst volume was measured from
the baseline data that had been taken before marsupializa-
tion. To visualize and examine 3D data, open-source image
computing software 3D Slicer (version 5.8.1) was employed.

Segmentation is manually accomplished via the paint tool
in the segment editor on the digital image to select the cys-
tic area in the 3 spatial projections (sagittal, coronal, and
axial), and automatically via the grow from seeds segmenta-
tion algorithm, which leads to a 3D visual examination. The
tool segment statistics were applied to acquire volume mea-
surements. Another CBCT was performed 6 months later to
measure the reduction in cyst size (Figures 3 and 4).

The variables that may affect the effects of decompression
are sex (male and female); age (< 40 years and > 40 years); le-
sion location (maxilla, mandible); pathological diagnosis; and
oral hygiene (good, fair, or poor). Assessment of the oral
hygiene was done by using the plaque index (PI) of Silness J
and Loe H [10]. The Mean value is calculated by summing the
values and dividing the result by the number of values in the
sample. Lesion reduction rate (mm?/day) was determined by

Figure 3. Cyst segmentation before marsupialization in an
18-year-old male patient. A: Axial cone beam computed to-
mography image showing the segmented cyst (red area). B:
3D reconstruction of the cyst. C: Coronal view of the lesion.
D: Sagittal view demonstrating cyst extension.
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Figure 4. Cyst segmentation after marsupialization in an
18-year-old male patient. A: Axial cone beam computed to-
mography image showing the segmented cyst (red area). B:
3D reconstruction of the cyst. C: Coronal view of the lesion.
D: Sagittal view demonstrating cyst extension.

subtracting the volume after decompression (mm?®) from the
volume before decompression (mm®) and dividing the result
by the 180-day observation period. The (preoperative volume
- postoperative volume),/ (preoperative volume) multiplied by
100 yields the percentage.

Statistical analysis

A combination of Statistical Package for the Social Sci-
ences (SPSS) version 28.0 (IBM Corp., Armonk, NY, USA)
and Microsoft Excel 2019 was used to analyze the data. To
validate if the data has a normal distribution, the Shapiro-
Wilk test was employed. For the evaluation of the lesion vol-
ume before and after the surgical procedure, the Wilcoxon
Signed-Rank Test was applied. Peer-to-peer differences were
assessed by the Mann-Whitney U test for dichotomous vari-
ables (e.g., sex, age, oral hygiene level, lesion localization)
and the Kruskal-Wallis test for variables with three or more
levels (e.g., pathological diagnosis). Cyst size reduction was
statistically significant at a P-value < 0.05.

RESULTS

The total number of patients in the research was 10, with
an age range of 18-51 years. The mean age of the patients
was 37 years, with a median of 37.0. Males constituted 80%
of the cohort. The maxilla was the location of 60% of the
lesions. Of the total sample, 50% had radicular cysts. The
Patients’ oral hygiene was assessed as fair in 60% of patients.
Analysis of reduction rates according to different parameters
is summarized in Table 1.

Responses from the patient satisfaction surveys were quite
varied. The mean satisfaction score from the descriptive anal-
yses is 2.35 (scale 1-3), with a standard deviation is 0.45,
which shows that the satisfaction is moderate. The responses
from patients about the usage and comfort of the tube are
shown in Table 2.

In Table 3, the data describe the frequency and complica-
tions related to the tube, including tube displacement, soft
tissue overgrowth, and infection.

The mean cyst volume was 6254.0 & 4889.53 mm?, which
decreased postoperatively to 4145.5 + 3211.61 mm3. To ver-
ify the statistical significance of this change, the Wilcoxon
Signed-Rank Test was employed, yielding P-value of 0.002,
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Table 1. Comparison of reduction rates of 10 patients with odontogenic cysts according to different parameters.”

Variables Number (%) Reduction rate (mm?®/day) Statistics test (P-value)
Sex®

Male 8 (80%) 13.46 + 3.91 0.041%
Female 2 (20%) 4.72 £ 1.02 ’
Age®

< 40 years 6 (60%) 19.52 + 2.18 0,026+
> 40 years 4 (40%) 12.73 + 3.05 '
Location®

Maxilla 6 (60%) 12.11 + 1.17 0312
Mandible 4 (40%) 11.12 + 2.24 :
Pathological diagnosis®

Dentigerous cyst 2 (20%) 14.19 £ 1.17

Keratocyte 3 (30%) 14.26 + 1.03 0.019*
Radicular cyst 5 (50%) 23.43 + 2.24

Oral hygiene®

Good 4 (40%) 21.05 + 1.22 0934
Fair 6 (60%) 19.52 + 2.84 :

* Significant difference between groups (P- value < 0.05), a: Mann-Whitney U test, b: Kruskal-Wallis’s test.

Table 2. Patient satisfaction responses regarding tube usage and comfort of the Grommet tube.

Questionnaire Dissatisfied Neither satisfied Satisfied Average Percentage %
nor dissatisfied
1 Ease of tube irrigation 0 (0%) 2 (20%) 8 (80%) 2.8 93.324
2 Comfort of the tube 0 (0%) 4 (40%) 6 (60%) 2.6 86.658
3 Oral odor 0 (0%) 7 (70%) 3 (30%) 2.3 76.659
4  Tube retention 5 (50%) 5 (50%) 0 (0%) 1.5 49.995
5 Pain-free experience 0 (0%) 5 (50%) 5 (50%) 2.5 83.325
6 No impact of the tube on daily activities 0 (0%) 6 (60%) 4 (40%) 2.4 79.992

Table 3. Distribution of complications associated with the
tube among 10 patients with odontogenic cysts.

Complications associated Yes No Percentages
with the tube

Tube displacement 5 5 50%
Soft tissue overgrowth 10 0 100%
Infection 0 10 0%

which is a statistically significant difference. The percentage
reduction in volume was 33.71%.

DISCUSSION

Marsupialization aims to relieve pressure within the cystic
cavity and permit new bone to fill the defect. This procedure
has been widely utilized for jaw cysts [11]. The study pro-
vides a standardized surgical protocol, evaluates radiographic
and clinical outcomes, and incorporates patient satisfaction
as a principal outcome measure. The study gives us some
preliminary information on how well this minimally invasive
treatment works and what benefits it might have. It does this
by carefully measuring the cysts shrinks to an extent, laying
the groundwork for larger investigations in the future.

After a decompression period lasting 3 to 27 months, Kwon

http://doi.org/10.33091/am].2026.167647.2534

et al. [12], showed a 33.9% to 77.6% reduction in cyst volume
using a Penrose drain. After 6 and 7 months, Bellini et al.
[13], reported a 47.1% using iodoform gauze. In the present
study, the volume reduction was 33.71. These findings align
with prior research indicating substantial reductions in vol-
ume following marsupialization.

We evaluated the reduction rate across different parame-
ters. The mean age of the patients was 37, so age 40 was
chosen as the study age group. Higher reduction rates in
males may be related to differences in bone density or com-
pliance with postoperative care. However, the smaller sample
size of females should be considered a limitation that may
have influenced the statistical power of this comparison. A
large decrease rate can be noticed in males more than fe-
males, based on research done by Jeong et al. [14]. However,
this difference was not statistically significant. These results
align with that study.

Older patients tend to show delayed healing responses.
This might be associated with bone healing, which diminishes
with age due to less blood supply and decreased cell activity.
Kwon et al. [12] revealed that compared to older patients,
younger patients had a noticeably higher rate of decrease.

The higher reduction observed in the maxilla can be at-
tributed to its richer blood supply, allowing greater remod-
eling and reduction. Statistically significant results were ob-
tained by Oliveros-Lopez et al. [15], which showed a higher
rate of reduction of odontogenic cysts in the mandible com-
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pared to the maxilla. According to the results of a study
conducted by Wongrattanakarn et al. [16], no significant dif-
ferences were observed in reduction rates according to lesion
location.

Radicular cysts had the most significant reduction rate.
Because radicular cysts are inflammation-driven lesions, re-
moving inflammation and decreasing pressure through mar-
supialization results in a more pronounced reduction. The
findings reported no statistically significant differences shown
in the reduction rates across numerous pathological diagnoses
by Jeong et al. [14] and Anavi et al. [17].

Patients with good oral hygiene showed higher reduction
rates than those with fair oral hygiene; no statistically sig-
nificant difference was noticed. These results indicate that
maintaining good oral hygiene will help in cyst reduction. To
our knowledge, this is the first research that correlates oral hy-
giene with volume reduction. Among the various parameters
associated with reduction rates, age, sex, and pathological di-
agnosis were the only ones found to contribute to the bias as-
sociated with the level of reduction of cyst size. Nonetheless,
neither lesion location nor oral hygiene status contributed to
the bias. Despite this, the same surgical technique, follow-up,
and measurements were performed for all, minimizing bias as-
sociated with the procedure. Thus, the most likely reason for
the variations was biological variations and differences in the
composition of the cyst, rather than differences in the treat-
ment techniques used. The tube’s design is likely to ease post-
operative care and boost patient compliance, a vital factor in
the success of decompression procedures. It is reasonable to
presume that the inner lumen, which allows direct irrigation,
improves hygiene and lessens work for the patient. It is likely
that the small diameter and smooth-surfaced Grommet tube
reduced discomfort during mouth movements. However, dis-
satisfaction related to tube retention highlights a clinically
relevant limitation. Even with these problems, the fact that
no pain has been reported shows that the tube is well tolerated
and doesn’t cause any more postoperative problems than nor-
mal surgical discomfort. Overall, these findings suggest that
while the tube demonstrates favorable patient-centered out-
comes, design optimization is essential to enhance retention
and guarantee long-term clinical efficacy.

While the technique has clinical merits, the high rate of soft
tissue overgrowth and tube displacement are important draw-
backs of the device. Compared with conventional devices,
such as acrylic stents, Grommet tubes have a shorter intra-
cystic length and a smaller, narrower external flange. These
factors may contribute to a less effective design for mechani-
cally separating the inner lining of the cyst and the adjacent
oral mucosa. A tube with such a little projection can even
enable the surrounding soft tissue to grow over the tube, es-
pecially in regions with high epithelial mitotic activity.

No infections were recorded in this study. The lack of in-
fections could be attributed to the ease of flushing the tube to
remove potential debris and stagnant fluid from the cyst cav-
ity. Kivovics et al. [18], described a custom-made removable
appliance. The device was stable in place. The study did not
report cases of infection or soft-tissue overgrowth. However,
skilled clinicians and technicians are required for CAD/CAM
planning, CBCT registration, and 3D printing. There was a
higher cost due to software, hardware, and materials than for
traditional tubes.

This study’s findings show that using a Grommet tube dur-
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ing the marsupialization of cysts of odontogenic origin is ef-
fective in keeping the tube open and reducing cyst size. This
method presents a new, simple, minimally invasive alterna-
tive to the more traditional method of enucleation and could
lead fewer postoperative complications and greater patient
comfort. Clinically, this method offers the same or reduced
risk of injury to surrounding structures while allowing for the
gradual reduction of the cyst cavity. In addition, the tech-
nique is simple, and the tube’s efficacy may even improve the
healing process. The limitations of the study involve a small
sample size, short-term follow-up, and an absence of compar-
isons with other methods.

CONCLUSION

The novel use of the Grommet tube for marsupialization
of odontogenic cysts yields good results. It was effective in
reducing cyst size. It was associated with satisfactory patient
outcomes. Even though there were some problems, such as
tube displacement and soft tissue overgrowth, the Grommet
tube can be considered a tolerated technique. It is advisable
to conduct future research with an expanded sample size and
extended follow-up periods.
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