Int. Arch. Otorhinolaryngol. 2012;16(3):346-352.

Original Article
DOI: 10.7162/S1809-97772012000300008

Proposed computerized protocol for epidemiological study of patients
undergoing microsurgery of the larynx

Guilherme Simas do Amaral Catani', Bettina Carvalho?, Jorge Massaaki Ido Filho', Evaldo Dacheux de Macedo Filho',
José Simdo de Paula Pinto®, Osvaldo Malafaia®, Henrique Jorge Stahlke JF°.

1) M.D., ENT by ABORL. Physician from the ENT Department of HC/UFPR.

2) M.D. by UFPR. Resident from the ENT Department of HC/UFPR.

3) PhD. in Informatics applied to the teaching and research in Surgery - medicine (2005). Professor of the Science and Information management department of UFPR.
4) PhD in Medical Anatomy (1976). Professor of the postgraduation programe in Surgery principles of Faculdade Evangelica do Parana.

5) PhD in the Surgical Clinics of the postgraduation programe at UFPR (2002). Professor and Coordinator of the Vascular Surgery discipline of HC/UFPR.

Institution: ~ Hospital IPO (Instituto Paranaense de Otorrinolaringologia).

Curitiba / PR - Brazil.
Endereco para correspondénica: Bettina Carvalho - Rua Clovis Bevilaqua, 180 - Bairro Cabral - Curitiba / PR - Brazil - Zip code: 80035-080 - E-mail:
bettinacarvalho@yahoo.com.br
Article received in December 6, 2011. Article approved in March 18, 2012.

SUMMARY

Introduction: The merging of medicine with information technology facilitates the retrieval of stored data, aiding the conduct
of research with greater scientific rigor. Studies in the field of otorhinolaryngology, specifically in the area of laryngology and
voice, are of fundamental importance, since 70% of the economically active need their voice to work.

Objective: To create a computerized protocol of the diseases of the larynx, apply and validate it, and use it to evaluate patients
undergoing laryngoscopic microsurgery of the larynx.

Method: We created a database of ENT diseases through a literature review of textbooks and scientific articles. Next, we
computerized the data and incorporated it into the SINPE®, creating a master protocol (ENT diseases) and a specific protocol
(laryngeal diseases). Data were collected prospectively from patients undergoing laryngeal microsurgery in the ENT Hospital
of Parand. The collected data were analyzed with graphs through the SINPE® Analyzer module.

Results: We evaluated 245 patients aged 9-79 years, and determined that 36.61% (93 patients) underwent surgery for the
presence of polyps on the vocal folds, 12.6% (32) underwent surgery for papillomatosis, and 11.83% (29) underwent surgery
for intracordal cysts.

Conclusions: The creation of an electronic database of clinical ENT diseases was feasible. We were also able to implement
and validate the protocol. The database may be released to physicians involved in clinical data collection and retrieval of
information to conduct scientific research in an organized manner. The most common laryngeal disorders identified were
polyps, papilloma, and intracordal cysts.
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The objectives:
1. Create a computerized protocol of diseases of the
larynx.
Apply and validate a protocol for data collection.
Evaluate changes in patients undergoing laryngoscopic
microsurgery of the larynx.

INTRODUCTION

Lesions that affect the vocal tract, especially the 2.
vocal folds, are common and produce symptoms mostly 3.
characterized by dysphonia. Thus, these lesions have a
negative influence on the personal and professional
relationships of the individual. Although they are benign,

many of these lesions require medical treatment (1,2). METHOD

Currently, data processing and computers play a
central role in the production and dissemination of
knowledge, especially scientificinformation. Computerized
databasesand electronic protocols facilitate the organization
and recovery of data and increase the willingness of
volunteers to participate in high-quality research that is
essential for the prevention, early diagnosis, and treatment
of various diseases (3-18), including laryngeal lesions.

This was a prospective study conducted using a
computerized protocol in patients undergoing laryngeal
microsurgery from February 2010 to February 2011 at the
Hospital Paranaense de Otorrinolaringologia (Hospital
IPO).

This study was approved by the hospital’s ethics
committee for research on human beings.
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Benign lesions of the larynx

Benign lesions of the larynx include nodules,
epidermoid cysts, retention cysts, vocal sulcus, polyps,
Reinke’s edema, vascular dysgenesis, micromembranes,
granulomas, and papillomas. Although the initial causes
and treatments for these benign lesions differ, surgery,
when necessary, follows the same general procedures.

The surgical procedure aims to improve glottic
closure and eliminate the factors that interfere with the
normal vibration of vocal folds (1,2).

Criteria for inclusion

This study included patients who were diagnosed
with laryngeal diseases with surgical indication and
underwent laryngeal microsurgery at the Hospital IPO
from February 2010 to February 2011. We included patients
of both sexes and did not set age limits for inclusion.

Criteria for exclusion

Patients who did not fit the criteria for inclusion and/
or did not participate in the study.

SINPE® electronic protocol

The SINPE © (integrated electronic protocol) and a
protocol-based computer program capable of storing and
manipulating data on a theoretical basis were used. This
protocol was incorporated into a line of research called
“electronic computer protocols,” which was implemented
by the Program of Postgraduate Studies in Clinical Surgery,
Department of Health Sciences, of the Federal University of
Parana (Universidade Federal do Parana/UFPR), in the late
1990s. Its main objective was the development of a database
that enables researchers to collectand store information and
allows quick and secure access to scientific data (19,20).

The proposal for creating an electronic form and
completing protocols is well founded, and several areas of
the health sciences (medicine, surgery areas of the digestive
tract, urology, ophthalmology, nursing and management)
have already developed protocols and incorporated them
into the electronic SINPE ©. Protocols are under development
for other areas such as bariatric surgery, orthopedics,
anesthesiology, and nutrition (21,22).

Creation of the protocol

For this study, we created a protocol that included

all the specific electronic clinical data (history-taking and
physical examination data); data from laboratory tests,
operations performed, and follow-up examinations; and
prospectively collected data.

A theoretical basis for generic data specific to
otolaryngology (ENT) and laryngology was created on the
basis of the textbook “Brazilian Treaty of Otolaryngology”
and “Cummings Otolaryngology - Head and Neck Surgery”
and a review of literature from the last 30 years.

The following 2 protocols were created through this
database: the master protocol (general ENT) and the
specific protocol (laryngology).

Clinical data from papers were recorded on a
computer. Once the collection was stored, the computerized
protocol employed through the SINPE® Analyzer module
of the program was used to generate reports, graphs, and
statistics summarizing the main findings.

REsuULTS

We evaluated 245 patients, aged 9-79 years, who
had laryngeal diseases with indication for microsurgery
from February 2010 to February 2011. The patient set
included 139 women (56.73%) and 106 men (43.27%).
The most prevalent age groups were 23 to 37 years (93,
37.96%) and 37 to 51 years (77, 31.43%).

These results are shown in Graphs 1, 2, and 3.

Epinephrine infusion was not used in any of the
cases for polyps treatment (n = 93). The technique of
holding the polyp and performing resection with micro-
scissors was used for most of the cases (79;84.95%). In the
remaining 14 cases (15.05%), we used the technique of
micro and medial flap section with micro-scissors.

In the treatment of laryngeal papillomatosis, all
patients (n = 32) underwent excision with a cooling
agent, and cidofovir treatment was used in 31 (96.88%)
patients.

For epidermoid cysts, the treatments included
creating a micro side flap in 14 cases (48.28%), an
intermediate micro flap in 13 cases (44.83%), and
enucleation of the cyst in 2 cases (6.9%).

All patients with vocal nodules (n =25) underwent
phonomicrosurgery for treatment.

In Reinke’s edema (n=24), the most widely used
technique was fabrication of a micro medial flap, aspiration,
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Larynx
Polyps

Reinke’s edema

Malignant and pre-malignant
lesions

Serous Pseudocyst Minimum structural alterations

Papilloma

Nodules
Others — 1 (0,39%)
m Minimum structural alterations — 43 (16,93%)
w Laryngocele — 0 (0%)
w Lymphangioma — 0 (0%)
Contact ulcers — 2 (0,79%)
m Granuloma — 4 (1,57%)
m Intrachordal hemorrage - 0 (0%)
m Nodules — 25 (9,84%)
m Papilloma — 32 (12,6%)
m Glandular cyst -4 (1,57%)
m Valecular cyst -0 (0%)
m Pseudocyst — 10 (3,94%)
w Polyps - 93 (36,61%)
Reinke's Edema — 24 (9,84%)
m Laryngeal palsys — 0 (0%)
™ Trauma - 0 (0%)
™ Laryngotracheal stenosis - 0 (0%)
™ Malignant and premalignant lesions — 15 (5,91%)
Benign tumors — 1 (0,39%)
m Congenital malformations — 0 (0%)

Total: 254

Graphs 1. Results of laryngeal lesions.

Cover alterations of the vocal chords

Epidermoid cyst

Laryngeal web

Vocal sulcus

Vascular dysgenesis

1w Vocal sulcus — 11 (22%)

m Vascular dysgenesis — 6 (12%)
W Epidermoid cyst — 29 (58%)

W Mucosal bridge — 1 (2%)

" Laryngeal web — 3 (6%)

Total: 50

Graphs 2. Results of cover alterations.

Phonotraumatic lesions

Reinke’s edema

Serous Pseudocyst

Glandular cyst

Polyps

Nodules

# Nodules — 25 (16,45%)

W Polyps — 89 (58,55%)

W Reinke’s Edema - 24 (15,79%)
m Serous Pseudocyst — 10 (6,58%)
1w Glandular Cyst — 4 (2,63%)

Total: 152

Graphs 3. Results of phonotraumatic lesions.

and excision of redundant mucosa (14 cases, 58.33%),
followed by intermediate micro-flap fabrication, aspiration,
and excision of redundant mucosa (7 cases, 29.17%). The
following procedures were performed in 1 case each
(4.17%): medial micro-flap and aspiration, intermediate
micro-flapandaspiration, and lateral micro-flap, aspiration,
and excision.

Treatment of the sulcus was performed by internal
sectioning of the vocal ligament in 10 cases (71.43%) and
by detachment in 4 patients (28.57%).

DiscussioN

The incidence of each benign vocal fold has been
rarely described in recent Brazilian literature; therefore,
clinicians and researchers must rely on foreign or old
literature.

An epidemiological study of laryngeal diseases
requiring surgical treatment can help clinicians plan
preventive and curative measures and facilitate training of
doctors who are qualified to treat patients with laryngeal
diseases that have a high incidence.

The series of cases involving laryngeal microsurgery
discussed herein are summarized in Table 1.

In contrast to the reports obtained by LEnmann (25)
and Krensasser (31), in which laryngeal microsurgery was
conducted mainly in men, womenaccounted for 56.73% of
the patients in this study. This proportion of female
patients is similar to that in the study by DaiLey (27), which
reported that 62% of surgical patients were women, and
the findings obtained by Perazzo et al. (34)

The age group that corresponds to the
economically active population (23-51 years)
represented almost 70% of the patients who underwent
surgeries in our study, signifying the major economic
and social impact of these diseases. These findings are
similar to those obtained in the studies by Perazzo (34),
LeamanN (25), and Kreinsasser (31), justifying the
intensification of campaigns for disease preventionand
guidance for vocal diseases. Additionally, this justifies
actions against smoking since smoking is a causal or
aggravating factor for most of these diseases.

Inflammatory and infectious diseases accounted for
more than 80% of the cases (198 cases). Among these
diseases, speech-trauma injuries accounted for more than
half of the cases. Polyps, nodules, and Reinke’s edema
accounted for 142 cases (55.9%). These findings, which
were similar in all series surveyed, call attention to the
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Table I.

Author\Disease POL PAP NOD ER PS Cl GR SV MD VD LP CA
Catani, Macedo, and Ido 36.61% 12.60% 9.84% 9.45% 4.08% 11.83% 1.57% 450% 125% 2.45% 1.63% 4.50%
Kumar (23) 56.009% 12.00% 6.66% 14.66% 6.66% 4.00%

Abrol (24) 6.00% 3.50%

Lehmann (25) 2490% 4.00% 490% 16.50% 6.30% 4.10% 5.60% 6.60% 13.70%
Bastian (26) 25.80% 67.74% [1.29% 6.45% 3.22%

Dailey (27) 36.009% 39.009% 12.00% 2.00%

Bouchayer (28) [1.00% <19% 24.00% 6.00% 6.00% 17.009% 1.009% 12.00% 3,00%

Mossallam (29) 42.00% 9.00% 14.00% 18.00% 7.00% 4.00%
Herrington-hall (30) [1.40% 21.009% 14.00% 1.00% 1.009% 4.10% 9.70%
Kleinsasser (31) [896% 528% 2.76% 10.00% 552% 2.32% 0.28%

Haas (32) 20.77% 0.70% 295% 10.14% 492% 0.98% 18.00%
Perazzo (34) 25.00% 7.50% 12.50% 7.50% 40.00% 2.509% 7.50%

Abbreviations: POL = Polyp, PAP =

Papilloma, NOD = Nodules, ER = Reinke’s Edema, PS = Pseudocyst, CI = Cyst,

GR = Granuloma, SV = Sulcus, MD = Micro-diaphragm, VD = Vasculo-dysgenesis, LP = Leukoplakia, and CA = Carcinoma

results of Bastian (26), where more than 90% of the injuries
involved speech trauma.

The lesions that appeared most frequently in the
series described for comparison were polyps, nodules,
Reinke’s edema, and cysts and granulomas.

The most common injury in this study was vocal
polyps, which was found in 93 patients (36.61%) (Figure
1). These results are consistent with those in the reports by
Haas (32), MossaLLam (29), LEHMANN (25), and KLEINSASSER
(31), in which the polyp was the main indication for
microsurgery of the larynx. Kumar et al. (23) evaluated a
series of 75 lesions during surgery and found the highest
incidence of polyps in the comparison series: 56%. These
numbers are in contrast with the findings obtained by
ABROL (24), who reported that polyps were found in less
than 1% of patients.

In this study, surgery was performed in all patients
usinga cold dissection technique. This technique provides
excellent results with less tissue damage and less risk than
thatinvolved in surgeries using laser. Adrenaline infusion,
as suggested by Hocuman (34), was not used.

The decision to use the micro flap with micro-
scissors or simply hold the polyp section with micro-
scissors was based on the presentation of the polypoid
lesion. Pedunculated polyps, which were present in 79
cases, were treated surgically by gripping the lesion
section with micro-scissors. The 14 cases with sessile
polyps were treated by micro-flap resection with micro-
SCiSSors.

Papilloma, which was the second most prevalent
disease, was found in 32 patients (12.6%) (Figure 1). ABroL
(24) reported the presence of papilloma in 12 of 200
patients (6%) that underwent surgery. In a statistical

analysis of 2,500 procedures in 2,090 patients, KLEINSASSER
(31) reported microlaryngoscopy papillomatosis in 132
patients (5.28%). This was in contrast to the findings
obtained by Bouchaver et al. (28) and Haas (32), who
reported papilloma inless than 1% of surgical patients. The
incidence of papilloma operations in our series was the
highest among all others surveyed, which is presumably
because patients are referred to the Hospital of the Parand
Institute of Otorhinolaryngology (Hospital IPO) for the
treatment of laryngeal papillomatosis.

Papilloma patients in this study were treated with
the cold surgical technique because recurrence and
sequential surgeries are characteristic of this disease. This
technique causes less tissue damage and yields better
voice quality than the laser technique. Several adjuvant
therapies have beenadvocated for papillomatosis. Currently,
the most promising agentseems to be the antiviral cidofovir,
which is injected into the bed from which the lesion was
removed. This treatment wasused in 31 of 32 patients; the
1 patient who did not receive this treatment could not
afford to buy the drug.

Vocal cysts were the third most common form of
injury, occurring in 29 patients (11.83%) (Figure 2). The
incidence of this cyst was 18% in the study by MossarLam et
al. (29) (the highest incidence) and 17% in the study by
Bouchaver et al. (28) In contrast, the incidences were
5.52% and 3.5% in reports by Kreinsasser (31) and AsroL
(24), respectively. This wide variation in findings reflects
the difficulties in diagnosing this disease. The diagnosis of
epidermoid cystis often confused with vocal nodules, both
of which are generally located in the middle third of the
vocal fold.

In this series, 3 technical treatment variations were
used based on the location and depth of the cysts. Simple
incision and enucleation of the cyst was used in cases of
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extremely superficial cysts, which occurred in 2 patients
(6.9%). Cysts that were deeper and closer to the vocal
ligament, which were found in 14 patients (48.28%), were
treated with the micro-flap side technique. Cysts closer to
the free edge of the vocal folds occurred in 14 patients
(44.83%) and were treated with the micro-flap side
technique. These results are similar to those of Jonns (35)
and Merari. (36)

Vocal nodules, which had the fourth-highestincidence
(Figure 1), were found in 25 patients (9.84%). This finding
was similar to those obtained by MossarLam etal. (29), who
noted these nodules in 9% of the cases in a series of 106
lesions. BoucHayer et al. (28) found these nodules in 24%
of the casesina series of 1283 patients, which is more than
double our findings. It is noteworthy that most patients
with vocal nodules are treated with speech therapy, and
surgery is indicated for cases that do not evolve properly
with this treatment.

The technique used in 25 patients involved the use
of the BoucHaver gripping clamp and section of the
nodules, with care taken to exclude the lamina propria.
This technique allows the excision of the nodule surface
without damage to the vocal ligament. All patients were
referred for speech therapy after surgery.

Reinke’s edema was the fifth most frequent disease
in our study, occurring in 24 patients (9.45%) (Figure 3).
These results are similar to those described by KLEINsASSER
(10%) (31) and Hass (10.14%) (32). LeaMann (25) reported
the highest incidence (16.5%), whereas BoucHaver et al.
(28) reported an incidence of 6%.

The range of techniques used in this series was
based on the degree of Reinke’s edema and the location of
the polypoid gelatinous tissue. A medial, lateral or
intermediate micro flap was fabricated for the opening of
the Reinke space, releasing the yellow and thick gelatinous
liquid, which was aspirated. Afterwards, the rough edges of
the mucosal flaps were put together. Resection was
performed using forceps and micro Bouchayer scissors in
cases of redundant mucosa.

A sulcus was found in 11 patients (4.5%) (Figure 2),
which was lower than the incidence reported by BoucHayer
et al. (12%). (28) The results of this study were close to
those obtained by Lenmann (5.60%) (25) and Basrtian
(6.45%) (26). The identification of this lesion, as well as the
vocal cyst, largely depends on the evaluator’s knowledge
of its existence and its main features.

Various microsurgical techniques have been
proposed in the literature in order to alleviate the defect
caused by the chordal groove in the structure and,

consequently, to improve the voice quality. The most
frequently used techniques include the internal section
of the vocal ligament and techniques employing micro-
sutures, collagen fillers, fat, Teflon, apatite hydroxide,
Gore-Tex®, and muscular fascia implants. Presently, a
consensus regarding the best surgical method does not
exist, and the results and complication rates of these
techniques vary considerably. In this study, the technique
of incision and detachment of the groove was indicated
for 4 patients with a stria minor sulcus. In cases of greater
stria sulcus (10 patients), we used the internal section
vocal ligament (SILV) technique developed by Macebo
et al. This technique consists of an upper cordotomy,
medial displacement of the groove at the free edge of
the mucosa, lateral displacement of the muscle layer,
exposure of the vocal ligament, transverse ligament
sections, placement of autografts, and closure plans.

(37)

Carcinoma was found in 11 patients (4.5%) (Figure
1). HerriNGgTON-HaLL et al. (30) conducted a retrospective
study of 1202 patients and found carcinoma in 9.7% of
these cases. Haas (32) published the findings of 1420
patients and reported carcinoma in 18% of cases, which is
much higher than the results of this study because it is a
reference center for laryngeal cancer.

Exophytic early carcinomas often have a typical
granulomatous appearance, which raises a strong suspicion
of malignancy during clinical examinationand endoscopy.
However, these carcinomas can mimic benign lesions such
as papillomas or polyps. (38) Microscopic evaluation of
biopsies is the only safe way to dispose of premalignant
and malignant tumorsand is the only method for establishing
a correct diagnosis. Stroboscopy can be very helpful for
distinguishing between precancerous and cancerous lesions
because the vocal fold vibration is decreased in invasive
lesions. (39,40)

CONCLUSION

The software SINPE® is a suitable tool for clinical
research and has contributed to and facilitated
prospective survey data collection. The creation of an
electronic database of clinical ENT diseases and the
implementation and validation of the protocol are
feasible. This database can be released to physicians
involved in clinical data collection, and the retrieval of
information will help them conduct scientific research
inan organized manner.

The most common injuries in this series were the
vocal polyp, present in 93 patients (36.61%), followed by
papilloma (12.6%) and intracordal cyst (11.83%).
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