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Abstract: Montgomery’s medialization thyroplasty is a laryngeal frame surgery to treat patients
with unilateral vocal cord paralysis. This procedure uses a silicone implant in six sizes each for
male and female patients. The results of this technique are generally good; however, the results
can be suboptimal in some female patients because of differences in female and male laryngeal
anatomy. The angle formed by the thyroid cartilage is greater in women than in men, meaning that
the posterior portion of this cartilage is further away from the midline in women. We describe our
results using male prostheses to improve suboptimal results in some of our female patients. This
study is a retrospective case series study. We included female patients who underwent thyroplasty
reintervention from 2014 to 2021 using male Montgomery thyroplasty prostheses. Functional results
were studied using maximum phonation time (MPT), the GRBAS scales, and two questionnaires:
Voice-Handicap Index 30 and Eating Assessment Tool 10. The functional results for all of these
women improved after secondary thyroplasty. In one case, the MPT parameter did not change but
patient satisfaction improved. The use of male Montgomery implants in women can be a useful tool
to achieve improvement in female thyroplasty failure.

Keywords: medialization laryngoplasty; prosthesis; unilateral vocal cord paralysis; dysphonia;
dysphagia

1. Introduction

Montgomery s medialization thyroplasty is a laryngeal frame surgery whose objective
is to treat patients with dysphonia and dysphagia due to unilateral vocal cord paralysis [1].
This procedure was designed to be a simplified implant technique to medialize the para-
lyzed vocal cord; it provides a step-by-step surgical approach along with silicone implants
in six sizes (Boston Medical Products®). The range of sizes differs for male and female
patients. The surgeon determines the prosthesis size by monitoring the patient’s vocal
changes during the surgical procedure under local anesthesia and sedation. Different sizes
of phantom prostheses are inserted through the thyroid cartilage window and then the
surgeon asks the patient to speak and checks their voice quality. We developed a modified
procedure using a specific caliper designed by the final author (JMO, Barcelona, Spain) and
performed the surgery under general anesthesia in order to minimize patient discomfort
and to personalize the location and size of the prosthesis via fibroscopic monitoring of the
larynx (Figure 1). These modifications improved our results, with optimal medialization of
the paralyzed cord being achieved [2,3].

The morbidity of this technique is low and, as we showed in a multicentric study, its
long-term results are generally good [4]. However, some patients have persistent dysphonia
and/or aspirations. In these cases, the therapeutic strategy is complex and includes various
surgical techniques such as the replacement of the prosthesis and arytenoid adduction [5].
All of these treatments aim to close the glottic gap.

The results can be suboptimal in some female patients because of differences in female
and male laryngeal anatomy. The angle formed by the thyroid cartilage is greater in women
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than in men, meaning that the posterior portion of this cartilage is further away from the
midline in women [6]. The prostheses available for women in the Montgomery set range
between size numbers 6 and 11 while those for men are numbered 8 to 13. Nevertheless, as
described in the present study, we used male prostheses to improve suboptimal results in
some of our female patients.

Figure 1. (Left): Insertion of the Montgomery prosthesis in the thyroid cartilage window. (Right):
View of the fibroscopy that allows for checking of the correct medialization of the paralyzed vocal cord.

2. Materials and Methods

Study design: This was a retrospective case series study. We included all of the female
individuals undergoing medialization thyroplasty reintervention using male Montgomery
thyroplasty prostheses performed in the Otolaryngology Department at the General Uni-
versity Hospital of Valencia from 2014 to 2024.

Ethical considerations: All of the patients included in this study were given infor-
mation about the characteristics of this surgical technique and the off-label use of male
prosthesis, and we obtained their written informed consent for participation. The study de-
sign was approved by the ethics committee of our institution (project reference: 110/2021).

All of the surgical procedures were carried out by the final author and the same
anesthesiologist. Post-operative rehabilitation treatment was completed in every case.

We developed a method to intraoperatively adjust and personalize the location of the
implant by using a device to improve the precision of the method. This system is based on
two principles: (1) the use of general anesthesia with a laryngeal mask and monitoring of
the glottis with a fibrolaryngoscope through the mask [7]; we have previously demonstrated
the influence of sedation on voice quality [8,9]; (2) customization of the cartilage window,
depending on the individual anatomy. Compared to the Montgomery recommendations,
our results improved when following this modified method [3,10].

The symptoms of dysphonia affecting daily life and dysphagia causing aspiration
persisted after primary thyroplasty in all of the cases included in this case series. As shown
in Table 1, two of the patients had swallowing problems as a result of previous esophageal
surgery (patient 1) or vagal glomus surgery (patient 3). A laryngoscopy confirmed incom-
plete glottal closure in all of these cases. Furthermore, a computed tomography scan was
also performed on all of the patients to confirm adequate placement of the female prostheses.

In this case series, we used male prostheses number 11 or 12 during secondary thyro-
plasty to achieve glottal closure. We collected data on the patients” age and the prosthesis
size used. Functional results were studied using voice aerodynamic parameters: maximum
phonation time (MPT), voice evaluation using the GRBAS scales [11] (grade, roughness,
breathiness, asthenia, and strain), and two questionnaires: Voice-Handicap Index 30 (VHI-
30) [12] and Eating Assessment Tool 10 (EAT-10) [13]. These tests were performed by the
same ENT in all of the cases.
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Table 1. Patient data. Phonatory and swallowing results before and after secondary thyroplasty.
Case Age Etiology of Vocal Cord Remterven?lon Implant Pre-Reintervenion _ Post- )
Palsy Size Reintervention

G3R1B2 GOROBO

MPT 2 MPT 4"

1 72 Esophageal surgery 11 Male VHI 79 VHI 18
EAT10: 4 EAT10: 2

G3R1B2 GOROBO

MPT 3" MPT 11"

2 40 Lung cancer surgery 12 Male VHI 68 VHI 10
EAT10: 0 EAT10: 0

G3R1B3 G1R0B1

MPT 5" MPT 5"

3 59 Glomus surgery 11 Male VHI 46 VHI 7
EAT10: 3 EAT10: 1

G3R0B3 G1ROBO

. . . MPT 3" MPT 8"

4 24 Idiopathic paralysis 11 Male VHI 98 VHI 12
EAT10: 0 EAT10: 0

3. Results

We performed medialization thyroplasty in four patients who were reoperated to
replace the female prosthesis with a male one between 2014 and 2024. The mean patient age
was 34 years. The phonatory and swallowing results for these women before and after the
secondary thyroplasty are summarized in Table 1. Two patients (cases 1 and 3) had degluti-
tion problems, and case 3 presented hypoglossal nerve paralysis after glomus surgery. All
of the patients improved after the secondary thyroplasty. Of note, in patient case 3, the MPT
parameter did not change but their VHI-30 and GRABAS scores significantly improved.

4. Discussion

To the best of our knowledge, this is the first report of the use of a male Montgomery
prosthesis in female patients. In 75% of these patients who required reintervention, the
paralysis had been caused by a vagus nerve injury, which is a factor of worse evolution
due to the loss of sensory innervation combined with motor failure [14].

The choice of taking a surgical approach to manage unsatisfactory results after primary
thyroplasty should be personalized based on patient characteristics and the preferences
of the surgeon. Arytenoid adduction is a surgical alternative used to solve unilateral
vocal cord paralysis but is a technically challenging procedure. In our patients, prosthesis
repositioning surgery was a less invasive and safer alternative.

Significant anatomical differences between the male and female larynx have been
widely described in the academic literature [6,15]. These sex-related differences in the
absolute dimensions on the thyroid surface are the result of pubertal anteroposterior
growth of the male larynx and different angulation between the thyroid cartilage alae.
Even though the size of the female cartilage may be smaller, a greater distance between the
thyroid cartilage and midline can be created by angulation, thereby indicating that the use
of larger prostheses could be required.

As shown in Figures 2 and 3, the male implant was larger and reached a greater en-
dolaryngeal depth, especially in the posterior region. This would explain the improvement
we saw when using the male implant in female patients (Table 1). In our analysis, we
compared the functional results with those from the primary thyroplasty. In all cases, the
aerodynamic parameter (MPT) improved, except for case 3. This was the patient with
severe vagal nerve damage and who also presented hypoglossal nerve paralysis. However,
the VHI-30 score significantly decreased in all of the cases, indicating an improvement in
patient satisfaction.
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Figure 2. Two silicone prostheses of the same number; the right one is the male prosthesis and the
left one is the female prosthesis.

Figure 3. This picture shows the difference in thickness and size between two prostheses of the same
number, one male and one female. The upper prosthesis is the male one and the lower one is the
female one.

To date, we have had no cases of vocal cord epithelial rupture or extrusion. This study
reinforces the idea that the surgical treatment of patients with vocal cord paralysis should
be personalized, regardless of their gender. The prosthesis design could be improved in the
near future using 3D printing technology based on axial tomography.

5. Conclusions

Our study includes four especially complex cases, which is a small number; however,
our result showed that employing male Montgomery implants in women can be a useful
tool to achieve the desired improvement in female thyroplasty reintervention. Prosthesis
repositioning surgery is a minimally invasive and safe alternative.

Author Contributions: Conceptualization, E.Z.; methodology, S.0.-N.; writing—original draft prepa-
ration, N.O.; writing—review and editing, E.Z. All authors have read and agreed to the published
version of the manuscript.
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