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Introduction: Cancer of the larynx is the fourteenth
most common cancer in the world. The purpose of this
cross-sectional study is to examine the characteristics
of laryngeal cancer in Puerto Rico. The study evaluates
whether this type of cancer is increasing, to what
degree gender differences occur; and describe common
types of medical treatment.

Method: Information on cases of laryngeal cancer for
the period of 1997 to 2002 was collected at the Puerto
Rico Central Cancer Registry, Department of Health.
The incidence of laryngeal cancer in Puerto Rico during
the study period was estimated. Sex differences in case-
fatality rate and other variables were analyzed. Medical
treatments for laryngeal cancer were also analyzed.

Results: The study revealed that the average incidence
of laryngeal cancer in Puerto Rico was 3.8 x 100,000

APC). Of all the cases (n=848) of laryngeal cancer
reviewed, 88% were male. Females were more likely
to be diagnosed before age 50 than males (p=0.02). In
this study, women had twice the probability of being
alive at the end of the study period (OR=1.97; CI:1.14-
3.45). The two most frequent types of single treatments
for laryngeal cancer were radiation (39%) and surgery
(33%).

Conclusions: Cases of laryngeal cancer are decreasing
in Puerto Rico. Significant differences by sex were
observed, especially the stage of the disease at the
time of diagnosis. Future studies on medical treatment
modalities that better preserve vocal function
concurrently with voice therapy are recommended.
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from 1997-1998 and 3.5 x 100,000 from 2001-2002 (-1.07
ancer of the larynx is the fourteenth most common
cancer in the world (1). If allowed to proceed

C unchecked, it is life threatening. The frequency
of laryngeal cancer was reported to be between 2% and
5% of all malignancies in the United States (2). During
2004, 8,060 new male cases and 2,210 new female cases
of larynx cancer were reported in the United States
(3). In Puerto Rico, 107 males and 22 females were
diagnosed with laryngeal cancer during 1990. The last
official population-based cancer report in Puerto Rico
was published by the Department of Health in 1993 using
1991 cancer data (4). Mortality from cancer of the oral
cavity and pharynx, esophagus, larynx and lung between

1955 and 1989 has been analyzed for the USA, Canada
and 14 countries in Latin America (5). Uruguay, Cuba,
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Argentina and Puerto Rico have the highest rates for these
sites among the male population, while Peru, Ecuador,
Dominican Republic, Mexico and Colombia have the
lowest rates. Among females, Cuba, Colombia and Puerto
Rico rank high for these sites, while Mexico, Paraguay,
Ecuador and Peru rank low (5).

A recent study, conducted in Poland, described a
significant increase of female patients with laryngeal and
hypopharyngeal carcinoma during the period 1991 to 2001,
with average sex ratio Male:Female = 8:1 (6). The study
also revealed that the glottis localization of carcinoma
dominated (47.6%), followed by supraglottis (40.8%) and
pyriform fossa (7.8%). In the majority of cases, carcinoma
of larynx and hypopharynx was diagnosed in the advanced
stages (T3 and T4) of the disease, with the highest
percentage localization in the pyriform fossa (81.0%) and
the lowest percentage in glottis tumors (45.6%). Regional
lymph nodes metastases were observed in 46.7% of the
group, with the highest percentage of tumors found in
the pyriform fossa (82.9%) and the lowest percentage in
tumors with glottis localization (33.1%).

A similar study conducted in Sarajevo followed 156
patients who underwent surgical treatment for malignant
tumors of the larynx at the ENT Clinics (7). One hundred
and forty-three (91.6%) were male, and 23 (8.4%) were



PRHSJ Vol. 27 No. 3
September, 2008

female. The age distribution was as follows: 0.64% in
ages 30-40 years, 16% in ages 40-50 years, 32.7% in
ages 50-60 years, and 50.6% were over age 60. Of those,
145 were smokers (93%) and 11 were non-smokers (7%).
Histological findings showed that 100% of the cases were
squamous cell cancer. Most of the patients were surgically
treated by total laryngectomy with unilateral or bilateral
dissection and thyroidectomy or lobectomy (29%) or total
laryngectomy with thyroidectomy or lobectomy (23%),
total laryngectomy (22%). The remainder underwent
total laryngectomy with unilateral or bilateral dissection
(16%) chordectomy (4%), supraglottic laryngectomy
(3%), hemilaryngectomy (2%) and hemilaryngectomy
with dissection (1%). All patients were postoperatively
irradiated, and in younger patients, chemotherapy was
combined with irradiation.

In the City of Sao Paulo, Brazil, incidence rates for
laryngeal cancer among males have been decreasing
since the late 1980s, while among females, the rates
have been stable (8). Approximately 8,000 new cases
and 3,000 deaths from laryngeal cancer occur annually
in Sao Paulo.

In a study conducted in Puerto Rico by Almoddvar, et
al. (1996), data from 134 patients who developed head
and neck squamous carcinoma (HNSCC) and attended
the cancer clinics of the Otolaryngology Department at
the Isaac Gonzalez Martinez Oncology Hospital between
August 1993 and November 1995 were analyzed (9). In
this study, the average age at the time of diagnosis was
62.3 years (range 18-94 years), and 80% of the subjects
were male. The most frequent primary site in males was
the laryngeal area, while in females was the oral cavity.
Exposure to alcohol and smoking were identified as
predisposing factors in 95% of the patients. Since this
study was specifically conducted in patients of only one
clinic in Puerto Rico and a limited number of subjects, its
findings cannot be considered representative of the Puerto
Rican population.

Busquets, et al. (2003) studied 445 Puerto Rican
patients with histopathologically confirmed diagnosis
of squamous cell carcinoma of the upper aerodigestive
tract, identified through the University of Puerto Rico,
School of Medicine, Otolaryngology Department, Head
and Neck Cancer Clinics between August 1993 and
January 2003 (10). Data from these patients included
employment history, family history of cancer, concurrent
diseases, tobacco and alcohol use, socioeconomic data and
environmental exposure. The patients’ average age was 64
years (range 18-98 years), and 84.5% of them were male.
The most frequent anatomical sites of the primary tumor
were the larynx (36.4%) and the oral cavity (29.9%). The
majority of patients (61.1%) presented advanced stage
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disease (III-IV) at the time of diagnosis, and over one-half
(55.5%) had moderately-differentiated tumors. Prolonged
use of tobacco and alcohol was identified in 88.1%
and 79.8% of patients, respectively. The most frequent
therapeutic modality was radiation therapy followed
by a combination of radiation and surgery. However,
since that study only included subjects referred to the
cancer clinics of the University of Puerto Rico, which
represents approximately one third of all cases, it cannot
be considered a population-based study, and its external
validity could be questioned.

Laryngeal carcinoma can be life threatening. It can
seriously affect voice quality and production, which are
essential for daily communication. Information about the
incidence of this condition in Puerto Rico is important
in order to develop future treatment options, not only by
physicians, but by speech-language pathologists and other
health related professionals.

This population-based cross-sectional epidemiological
study examined the characteristics of laryngeal cancer
in Puerto Rico. In this study, epidemiological data from
1997 to 2002 provided by the Puerto Rico Central Cancer
Registry (PRCCR), Department of Health was examined.
The analysis included age distribution, localization of tumor
and stage of the disease at the time of diagnosis. This study
also reports sex differences on several variables of diagnosis
and treatment for laryngeal cancer. A long-term objective
is to obtain information that can be useful in designing
strategies for voice and speech conservation initiatives.

The purpose of this study was to answer the following
questions: Is laryngeal cancer increasing in Puerto Rico?
Are there any sex differences in the case-fatality rate of
laryngeal cancer in Puerto Rico? Does sex establish any
other differences in this medical condition? What are the
most common types of medical treatments for each type
and stage of laryngeal cancer?

Method

For this population-based cross-sectional epidemiological
study, the investigator used information available on
laryngeal cancer cases for the period of 1997 to 2002,
registered by the Puerto Rico Central Cancer Registry
(PRCCR), Puerto Rico Health Department. Formal consent
to review the information was obtained from the director
of the PRCCR after agreeing to comply with regulations
that protect the confidentiality of the data and the integrity
of the information. When approval was obtained, the
PRCCR facilitated an electronic copy of the information
on cases diagnosed within the proposed time period (1997
t02002). The PRCCR also provided population estimates
for Puerto Rico by age and municipality for each year
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studied. The information provided did not contain personal
identification of the cases.

Data were summarized in tables, using Microsoft Excel
2002 (11). Each table contained the number and percentage
distribution of the variables studied. The data was organized
and analyzed for the total period of time (1997 to 2002),
and then, bi-annually (1997-1998; 1999-2000; 2001-2002).
The following variables were studied: number of cases of
laryngeal cancer, last known status (alive or deceased),
sex, age at the time of diagnosis, histological type, stage
of the tumor at the time of diagnosis, type of treatment(s),
diagnosis method, and diagnosis confirmation. To avoid
the possibility of identification of particular cases, data
was recoded and grouped.

Therefore, in this study, the investigator estimated the
incidence of laryngeal cancer in Puerto Rico during the
period of 1997 to 2002. A comparison of the previously
mentioned variables by sex was conducted. Finally,
the most common types of medical treatments used in
Puerto Rico for the intervention of laryngeal cancer were
identified.

The average incidence of laryngeal cancer in Puerto
Rico during the study period was estimated using the
number of laryngeal cancer cases registered during that
time period and the average population provided by the
PRCCR. Age-specific and sex-specific laryngeal cancer
incidence rates were estimated accordingly.

To compare the variables by sex, frequency distributions
were evaluated, and y* and p-values were calculated
for each variable when appropriate. The prevalence
odds ratio was estimated to evaluate the magnitude of
the association of patient’s characteristics by sex. To
identify the most common types of medical treatments for
laryngeal cancer, frequency distributions were evaluated,
and y? and p-values were calculated using the Epi Info 6
software (2001) (12).

Results

Incidence of laryngeal cancer in Puerto Rico

Data from the Puerto Rico Central Cancer Registry,
a population-based registry, was used to assess the
average incidence of laryngeal cancer in Puerto Rico
for the proposed study period. The average incidence of
laryngeal cancer in Puerto Rico was 3.73 x 100,000 for
the period of 1997 to 2002. When the data was analyzed
bi-annually, a slight decreasing trend was observed. Table
1 summarizes the average incidence of laryngeal cancer
for the study period.

The data suggests a decreasing trend (-1.07% annual
percentage change) when the average incidence of 3.83
cases per 100,000 during 1997-1998 was compared to
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the average incidence of 3.59 cases per 100,000 during
2001-2002. Nevertheless, the study period is relatively
short in order to reach definite conclusions.

Table 1. Average incidence of laryngeal cancer in Puerto Rico
for the periods 1997-1998, 1999-2000, and 2001-2002.

1997-1998 1999-2000 2001-2002

Average Incidence
of Laryngeal Cancer
(Cases per 100,000)

3.8 3.7 35

Source: Puerto Rico Central Cancer Registry, 2006.

Sex

Our second research question was answered by sex
comparison of the following variables: last known
status (alive or deceased), age at the time of diagnosis,
histological type, stage of tumor at the time of diagnosis,
and method of diagnosis. The patient’s last known status
refers to the person’s vital status (alive or deceased)
information registered at the PRCCR. The sex analysis
revealed that, of all the cases of laryngeal cancer in Puerto
Rico during the study period, 749 (88%) were male,
while 99 (12%) were female. In the study period, 81%
of females were alive in comparison with 68% of males
with laryngeal cancer. Table 2 shows the last vital status
by stage of disease at diagnosis for females and males with
laryngeal cancer in Puerto Rico during 1997-2002. Our

Table 2. Last known vital status of laryngeal cancer cases by
stage of disease and sex.

Stage of disease Sex Total  OR (95% CI)
Female Male
In situ or localized
Alive 30 246 276 5.12(1.16-31.69)
Deceased 2 84 86
Regional
Alive 7 71 78 0.89 (0.26-3.01)
Deceased 7 63 70
Distant Undefined odds ratio
Alive 1 8 9 =117
Deceased 0 10 10 p=0.28
Unknown
Alive 42 185 227 1.86 (0.85-4.17)
Deceased 10 82 92
Total
Alive 80 510 590
Deceased 19 239 258 1.97 (1.14-3.45)
99 749 848
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analysis revealed that women generally have
twice the probability (OR=1.97) of being
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Table 4. Frequency of histological types of laryngeal cancer by sex
(1997-2002).

alive at the end of the study period compared

tq men, and this difference was statistica!ly Histological Male Sex Female (T;;t;ls 12 (p-value)
significant (95% CI; 1.14-3.45). Females with ~ type N % N % N %
either in situ or localized disease were 5 times X

. . Squamous cell Including "Other"
more likely to be alive at the end of the study  ¢;cinoma, non- 451 6021 39 3939 490 57.78 OR=5.51
period than males at the same stage of disease  keratinizing (95% CI: 3.44-8.82)
(OR=5.12; 95% CI; 1.16-31.69). X =65.48

Squamous cell p <0.001
. . carcinoma, 196 26.17 14 14.14 210 24.77
Age at diagnosis keratinizing
Approximately one- third (34%) of the

cases of laryngeal cancer studied were Other 102 13.62 46 46.47 148 17.45 Excluding "Other"

: OR=0.83
dlagnosed betwe.en the gges of 60and 69. The Total 749 100.00 99 100 848 100.00 (95% CI:0.42-1.61)
average age at diagnosis for laryngeal cancer =035
was 64 years (£12 years). During the study p=0.55

period, men were diagnosed with laryngeal
cancer at an average age of 65 years (£11
years), while women were diagnosed at an average age
of 64 years (x15 years). Our analysis also revealed that
females were two times more likely to be diagnosed before
the age 50 years than males (OR = 1.99; 95% CI; 1.06-
3.73). Table 3 illustrates the number of cases of laryngeal
cancer by age group and sex.

Table 3. Distribution of laryngeal cancer cases by age group at
diagnosis and sex.

Age Srouns Sex Total
a tgd'§ nllp' Male Female Cases 2 (p-value)
gNOSS N % N % N %
<40 12 16 4 4.0 16 1.8
40-49years 54 72 12 121 66 7.8
50-59years 182 243 19 192 201 23.7 y*=1332
60— 69 years 262 349 34 343 296 349 (5df)
70 -79 years 169 22.6 14 14.1 183 21.6 p=0.021
> 80 years 70 94 16 162 86 10.1
Total 749 100 99 100 848 100
Average £ SD 65 years 64 years 64 years
+11 yrs +15 yrs +12 yrs
Median 65 years 65 years 65 years
Histology

The utilization of the morphology of cancer in
epidemiological and clinical studies is increasing, since
it is often related to etiology and prognosis. Also, the
choice of treatment and the assessment of prognosis are
influenced by the histological type.

The most frequent histological type of laryngeal
cancer reported in Puerto Rico, during the study period
(1997 to 2002), was squamous cell carcinoma. In men,
60% of laryngeal cancer cases were squamous cell, non-
keratinizing, while this histological type was observed in
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only 40% of the women with laryngeal cancer. In addition,
26% of males and 14% of females had keratinizing
squamous cell carcinoma.

The majority (83%) of laryngeal cancers were squamous
cell, which can be further classified into keratinizing
and non-keratinizing. If both types of squamous cell
carcinomas were grouped, 86% of laryngeal cancers
diagnosed in males during the study period were squamous
cell and 54% of the female cases were squamous cell
type. Females had a higher proportion (46%) of other
histological types than males (14%). This difference is
statistically significant (OR=5.5; 95% CI: 3.44-8.82),
which might suggest different etiologies by sex. If
other histological types of cancers are excluded from
the analysis, then there is no statistically significant
difference (p=0.55) between male and female cases with
regard to non-keratinizing and keratinizing squamous
cell carcinomas.

Stage of disease at diagnosis

Table 5 illustrates the stage of tumors at diagnosis
by sex. Most of the cases with information on stage of
disease had an in situ or localized stage at diagnosis. More
than half female patients records (53%) did not have the
stage of the disease at the time of diagnosis, compared to
36% in males. Data analyses revealed that women have
twice the probability (OR=2.00; 95% CI: 1,28-3.11) of
not having the stage of the disease in their records at the
time of diagnosis compared to men, and this difference is
statistically significant (y*=10.61; p=0.001).

Method of diagnosis
Ninety-nine percent (99%) of all laryngeal cancer cases,
both male and female, had histological confirmation of
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disease. Very few individuals only had a clinical diagnosis.
There was no significant difference (p=1.00, Fisher
exact test) between males and females with regard to the
confirmation of diagnosis.

Table 5. Stage of disease at diagnosis by sex.

Sex Total

Stage Male Female Cases % (p-value)

N % N % N %
Insituor 330 44.06 32 3232 362 42.69 Including
localized "Unknown"
Regional 134 17.89 14 14.14 148 1745 »*=10.90
Distant 18 240 1 1.01 19 224 (3df)
Unknown 267 35.65 52 5253 319 37.62 p=0.012
Total 749 100 99 100 848 100
Treatments

Data on treatment modality was available for a subgroup
(64%) of the study population (489 males and 59 females).
In this subgroup, there were patients who received more
than one type of treatment. The treatment modality for
253 patients is classified by PRCCR as “Unknown”.
These study findings revealed that in Puerto Rico, the
two most frequent treatments for laryngeal cancer are
radiation and surgery. Other treatment modalities, such
as chemotherapy, hormone therapy or immunotherapy
were used, but in lower frequencies. Table 6 illustrates
the frequency of the most common treatment modalities
used in Puerto Rico during the study period. Even though
in Puerto Rico chemotherapy as a single treatment was
used in 2% of the patients, chemotherapy is important

Table 6. Frequency of the most common treatments for laryngeal
cancer by sex.

Sex Total
Treatment Male Female Cases
N % N % N %
Single treatment
* Chemotherapy 11 2.3 0 0.0 11 2.0
* Radiation 193 394 21 35.6 214 39.1
* Surgery 153 312 27 45.7 180 329
Multiple treatments
* Radiation and 94 19.2 5 8.5 99 18
surgery
* Chemotherapy 25 5.1 3 5.1 28 5.1
and Radiation
* Surgery and 3 0.6 1 1.7 4 0.7
Chemotherapy
* Chemotherapy, 10 2.0 2 34 12 2.2

radiation and
surgery

Note: Some patients received more than one type of treatment.

200

Cancer of the Larynx in Puerto Rico
Villanueva-Reyes A, et al.

when considered part of a larynx preservation protocol.
The analysis of treatment modalities by sex revealed
that in Puerto Rico men have 1.61 higher probability of
receiving more than one type of treatment compared to
women (OR=1.61; 95% CI: 0.78-3.40).

Stage of disease versus treatment

Stage of disease is one of the most important considerations
when treatment modality is being considered. For laryngeal
cancer patients with known stage of disease at diagnosis,
there was no apparent difference by sex. For those with an
in situ or localized disease, the most frequent treatment
for males, as well as for females, was radiotherapy. Only
2% of male laryngeal cancer patients and none of the
19 female cancer patients with in situ or localized stage
of disease received the chemo-radiation combination.
Among cases with regional or distant stage of disease, the
most frequent treatment modality for males was surgery,
and for females was chemo-radiotherapy combination. We
were cautious in the interpretation of this finding due to
the small number of cases with complete information on
both stages of disease and treatment (23%).

Table 7. Treatment modality for laryngeal cancer patients by
stage of disease and sex.

Sex
Stage/Treatment Male Female
N % N %
In situ/Localized
* Chemotherapy 1 0.53 0.00
* Radiotherapy 109 58.59 10 52.63
* Surgery 73 39.04 9 47.37
» Chemo-radiotherapy 4 2.14 0 0.00
Total 187 100.00 19 100.00
Regional/Distant
* Chemotherapy 0 0.00 0 0.00
* Radiotherapy 24 3243 1 12.50
* Surgery 33 44.60 2 25.00
» Chemo-radiotherapy 17 22.97 5 62.50
Total 74 100.00 8 100.00
Unknown
* Chemotherapy 1 0.80 0 0.00
* Radiotherapy 55 44.36 10 38.46
* Surgery 52 41.94 16 61.54
* Chemo-radiotherapy 16 12.90 0 0.00
Total 124 100.00 26 100.00
Discussion

The findings of this study suggest that the incidence
of laryngeal cancer (male and female) in Puerto Rico
is decreasing at a rate of -1.07 annual percent. In the
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United States, the 1989-2003 annual percent change was
-2.8 for all races. By the end of the 1990s, a study in the
City of Sao Paulo, Brazil also showed a decreasing trend
for laryngeal cancer (8). Sao Paulo exhibits one of the
highest incidences of laryngeal cancer in the world. The
findings of the study conducted in Brazil suggested that
incidence rates for laryngeal cancer among males have
been decreasing since the late 1980s, while remaining
stable among females. The decreasing trend is probably
the result of differences in behavior changes when
comparing men and women, related to tobacco smoking
and alcohol intake, which are considered the primary risk
factors for laryngeal cancer (9, 13). Several other risk
factors are involved in the pathogenesis of laryngeal cancer,
such as occupational hazards, salted meat, fat intake and
gastroesophageal reflux.

A significant difference in the number of laryngeal
cancer cases by sex was observed in Puerto Rico
throughout the study period (1997 to 2002). Of all the
cases of laryngeal cancer in Puerto Rico (n=848) during
this period, 88% were male. Previous studies suggest that
sex (male) is one of the unfavorable prognostic factors
for laryngeal cancer patients (14-16). This study finding
sustains this conclusion. Other sex differences were
observed among the patients with laryngeal cancer. The
analysis of patients’ last known status (alive or deceased)
revealed that at the end of the study period, 81% of female
subjects were alive as compared to 68% of the males. The
case-fatality rate for men was higher than for women.
Rahbar, et al. (2004), showed a statistical significance in
the outcome of different treatment modalities, as well as
in survival rates by sex of the cancer patient (17). Rahbar
found that males were at a higher risk in both aspects.
Findings in the Puerto Rican population coincide with
Rahbar’s results in that females had a greater probability
of being alive at the end of the study period.

One-third (34%) of all the cases of laryngeal cancer
in Puerto Rico during 1997-2002, regardless of sex,
were diagnosed between the ages of 60 to 69 years old.
This coincides with findings in a study conducted by
Almodovar, Pérez, Arruza, Morell and Baez in 1996 (9),
which revealed that the average age at the time of diagnosis
was 62.3 years; while in Busquets et al. (2003) the average
age at the time of diagnosis was 64 years old (10).

The most frequent histological type of laryngeal
cancer reported in Puerto Rico between 1997 and 2002
was squamous cell carcinoma. Previous studies suggest
that squamous cell carcinoma continues to be the most
frequent histological type of cancer affecting the larynx
(7, 18-20).

Almost all laryngeal cancer cases in Puerto Rico
during the study period (99% of patients) had histological
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confirmation of diagnosis. These findings were in accordance
with previous studies (10, 6, 7). Further, Procopio, et al.
(2000), stated that “the histological confirmation diagnosis
is the most important step in the appropriate management
of these tumors [of the larynx] and the prognosis varies
according to histological types” (21).

The findings of this study also revealed that when
the stage of the disease is known, most of the patients
are diagnosed with cancer tumors at in situ or localized
stage and that the most common treatments for laryngeal
cancer in Puerto Rico were radiation and surgery during
the study period. These treatment modalities are generally
considered to be the gold standard for treatment of
laryngeal cancer. Strojan, et al. stated that “surgery remains
the gold standard of treatment. However, concomitant
radiochemotherapy emerges as an attractive alternative
to mutilating surgical procedures” (22). Other medical
researchers agree with Strojan (23-25). A very important
finding of our study is that more than half of the female
cases (53%) were not staged at the time of diagnosis
compared with 36% of males (p=0.01). This finding is
particularly important because treatment options should
consider stage of disease at diagnosis. Nevertheless, there
was no difference in the treatment modality received by
male and female laryngeal cancer patients during the study
period in Puerto Rico. This suggests that regardless of
the stage of the disease at the time of diagnosis, patients
generally receive the same cancer treatment.

The scientific literature reveals that in other countries
the common treatment for advanced laryngeal cancer is
surgery frequently followed by chemotherapy. Surgical
removal of advanced cancer results in major anatomical
and physiological changes, which significantly affects
voice quality. The latest and most recent approach for this
type of advanced cancer is concurrent chemotherapy and
radiation treatment. In a 1991 study, it was found that the
highest rate of organ preservation was among patients
treated with concomitant radiation and chemotherapy
(26). However, no significant difference in survival
was noted among patient groups: the gain being in
quality of life. A study conducted in 2003 revealed that
simultaneous treatment with chemotherapy and radiation
preserves the voice of patients with advanced cancer
without compromising survival rates (27). Nevertheless,
our findings suggest that in Puerto Rico, the therapeutic
combination of chemotherapy and radiation was only used
in 5% of laryngeal cancer patients, which suggests that
voice quality preservation was not considered. Only 4 of
187 male patients and none of the 19 female patients with
in situ or localized laryngeal cancer were treated with the
chemo-radiation combination. There is enough evidence
that chemoradiation helps preserve the larynx and results
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in a better voice quality. Why is this treatment modality
not considered as an important option that will impact the
quality of life of the laryngeal cancer patients in Puerto
Rico? Other researchers have demonstrated that while there
is no significant difference in survival, better voice quality
is observed when chemo-radiation is used (27). Therefore,
survival is not the answer to the stated question.

In conclusion, during the period 1997 to 2000, the
number of cases of laryngeal cancer decreased in Puerto
Rico (-1.07% annual percentage change). Significant
differences by sex were observed, especially concerning
case-fatality rates and stage of the disease at the time
of diagnosis. The most common treatment methods
for laryngeal cancer in Puerto Rico were radiation and
surgery, even though the chemoradiation modality better
preserves the laryngeal structures. Future studies need to
identify the effectiveness of concomitant chemoradiation
with voice therapy for patients with laryngeal cancer.

This study described and analyzed laryngeal cancer data
provided by the Puerto Rico Central Cancer Registry for
cases diagnosed and registered during the period of 1997
to 2002. The last published report from this population-
based registry was in 1993 with 1991 cancer data. We
recognize that 36% of the data included in this study
lacked information regarding treatment. This limitation
imposes cautious interpretation of the data.

Resumen

El cancer de laringe ocupa la posicion numero catorce
entre los tipos mas comunes de cancer en el mundo. El
propdsito de este estudio transversal fue examinar las
caracteristicas del cancer laringeo en Puerto Rico. Este
estudio examina si el cancer laringeo estd aumentando,
a qué grado ocurren diferencias por sexo, y describe los
tipos mas comunes de tratamiento médico. Para este
estudio, se recopild informacion en el Registro Central
de Cancer de Puerto Rico, Departamento de Salud, sobre
los casos de cancer laringeo en Puerto Rico durante el
periodo de 1997 a 2002. Se estim¢ la incidencia de cancer
laringeo en Puerto Rico durante el periodo del estudio.
Se analizaron las diferencias por sexo en relacion con la
razon de fatalidad por caso y otras variables. [gualmente,
se analizaron los tipos mas comunes de tratamiento para
el cancer de laringe.

El estudio reveld que la incidencia promedio de cancer
laringeo en Puerto Rico fue de 3.8 x 100,000 en el periodo
de 1997-1998 y 3.5 x 100,000 del 2001-2002 (-1.07
APC). De todos los casos (n=848) de cancer laringeo
durante el periodo del estudio, 88% fueron varones.
Se diagnosticaron mas féminas que varones antes de los 50

202

Cancer of the Larynx in Puerto Rico
Villanueva-Reyes A, et al.

afios de edad (p=0.02). En este estudio, las mujeres tenian
el doble de probabilidad de estar vivas al final del periodo
de estudio (OR=1.97; CI:1.14-3.45). Los dos tipos de
tratamiento mas frecuentes para el cancer laringeo fueron
radiacion (39%) y cirugia (33%). El riesgo de cancer de
laringe en Puerto Rico esta disminuyendo. Se observaron
diferencias significativas por sexo, especialmente en lo
que se refiere a estadios de la enfermedad al momento
del diagnostico. Se recomiendan estudios futuros sobre
modalidades de tratamiento médico concurrentemente con
terapia de voz que preserven mejor la funcion vocal.

Acknowledgments

The authors wish to thank the personnel at the Puerto Rico
Central Cancer Registry, as well as the faculty of the Speech-
Language Pathology Program at the University of Puerto
Rico for their very special support. We also appreciate very
much Dr. Fanchon Rouce’s manuscript review.

This publication was made possible by Grant Number
R25 RR17589 from the National Center for Research
Resources (NCRR), a component of the National Institutes
of Health (NIH). Its contents are solely the responsibility
of the authors and do not necessarily represent the official
views of NCRR or NIH.

References

Kapil U, Singh P, Bahadur, S, Dwivedi SN, Singh R, Shukla N.
Assessment of risk factors in laryngeal cancer in India: a case-
control study. Asian Pac J Cancer Prev 2005;6:202-207.

Colton RH, Casper JK. Understanding voice problems: A physio-
logical perspective for diagnosis and treatment. 2nd ed. Baltimore
(MD): Williams & Wilkins; 1996.

American Cancer Society. 2004 Cancer Facts and Figures. Avail-
able from: URL: http://www.cancer.org/docroot/STT/stt_0.asp.
Department of Health, Cancer in Puerto Rico. Annual Report; 1993.
Boffetta P, La Vecchia C, Levi F, Lucchini F. Mortality patterns
and trends for lung cancer and other tobacco-related cancers in the
Americas, 1955-1989. Int J Epidemiol 1993;22:377-384.

Bien S, Kaminski B, Zylka S, Mezyk R, Piasta Z, Markowski J, et
al. The evolution of epidemiology and clinical characteristics of
laryngeal and hypopharyngeal carcinoma in Poland from 1991 to
2001. Otolaryngol Pol 2005;59:169-181.

Alagic-Smailbegovic J, Kapidzic A, Sutalo K, Resic M, Hadzic E.
Incidence of malignant tumors of larynx and their treatment. Bosn
J Basic Med Sci 2004;4:25-27.

Waunsch Filho V. The epidemiology of laryngeal cancer in Brazil.
Sao Paulo Med J 2004;122:188-194.

Almoddvar J, Pérez SI, Arruza M, Morell CA, Baez A. Descriptive
epidemiology of head and neck squamous cell carcinoma in Puerto
Ricans. P R Health Sci J 1996;15:251-255.

. Busquets JM, Garcia HA, Trinidad-Pinedo J, Baez A. Clinico-
pathologic characteristics of head and neck squamous cell carci-
noma in Puerto Ricans. P R Health Sci J 2003;22:259-264.

. Microsoft Excel 2002. Copyright © Microsoft Corporation 1985-
2001.



PRHSJ Vol. 27 No. 3
September, 2008

12.

13.

14.

15.

16.

17.

18.

19.

20.

Epi Info 6 (Version 6.04d — January 2001). A word processing,
database and statistics program for Public Health. Centers for Dis-
ease Control and Prevention (CDC), U.S.A.

Becher H, Ramroth H, Ahrens W, Risch A, Schmezer P, Dietz, A.
Occupation, exposure to polycyclic aromatic hydrocarbons and la-
ryngeal cancer risk. Int J Cancer 2005;116:451-457.

Lohynska R, Slavicek A, Bahanan A, Novakova P. Predictors of lo-
cal failure in early laryngeal cancer. Neoplasma 2005;52:483-488.
Cellai E, Frata P, Magrini SM, Paiar F, Barca R, Fondelli S, et al.
Radical radiotherapy for early glottic cancer: Results in a series of
1087 patients from two Italian radiation oncology centres. 1. The case
of TINO disease. Int J Radiat Oncol Biol Phys 2005;63:1378-1386.
Nermina O. Cancer incidence in Sarajevo region. Med Arh.
2005;59:250-254.

Rahbar R, Nicollas R, Roger G, Triglia JM, Garabedian EN, McGill
TJ, et al. The biology and management of subglottic hemangioma:
Past, present, future. Laryngoscope 2004;114:1880-1891.

Garas J, McGuirt WF. Sr. Squamous cell carcinoma of the subglot-
tis. Am J Otolaryngol 2006;27:1-4.

Santos-Martinez MJ, Curull V, Blanco ML, Macia F, Mojal S, Vila,
J, et al. Lung cancer at a university hospital: Epidemiological and
histological characteristics of a recent and a historical series. Arch
Bronconeumol 2005;41:307-312.

Schlade-Bartusiak K, Stembalska A, Ramsey D. Significant in-
volvement of chromosome 13q deletions in progression of larynx

21.

22.

23.

24.

25.

26.

27.

Cancer of the Larynx in Puerto Rico
Villanueva-Reyes A, et al.

cancer, detected by comparative genomic hybridization. J Appl
Genet 2005;46:407-413.

Procopio G, Ricotta R, Fusi A, Celio L, De Dosso S, Catena L,
et al. Neuroendocrine tumors of the larynx: A clinical report and
literature review. Tumori 2006;92:72-75.

Strojan P, Smid L, Cizmarevic B, Zagar T, Auersperg M. Verru-
cous carcinoma of the larynx: Determining the best treatment op-
tion. Eur J Surg Oncol 2006;32:984-988.

Liu CY, Wang MC, Li WY, Chang SY, Chu PY. Sarcoma of the
larynx: Treatment results and literature review. J Chin Med Assoc
2006;69:120-124.

Capolunghi B, Bertolini G, Grillo della Berta L, Tinelli N, Cascio F,
Bertoletti F. Laryngeal paraganglioma: An endoscopic diode-laser-
assisted surgical approach: A case report. B-ENT 2005;1:97-100.
Timon CV, Toner M, Conlon BJ. Paratracheal lymph node involve-
ment in advanced cancer of the larynx, hypopharynx, and cervical
esophagus. Laryngoscope 2003;113:1595-1599.

Department of Veterans Affairs Laryngeal Cancer Study Group.
Induction chemotherapy plus radiation compared with surgery
plus radiation in patients with advanced laryngeal cancer. NEJM
1991;324:1685-1690.

Forastiere A, Goepfert H, Maor M, Pajak T, Weber R, Morrison
W, et al. Concurrent chemotherapy and radiotherapy for organ
preservation in advanced laryngeal cancer. NEJM 2003;349:
2091-2098.

203




