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Abstract
Introduction:
Laryngectomy in patients with laryngeal cancer can lead to the reduction of nutritional parameters.
Supportive treatments and supplementary nutritional supports are recommended in all patients
undergoing laryngectomy, even with acceptable preoperative nutritional indices. The aim of this study
was to evaluate postoperative changes in nutritional parameters in patients with laryngeal cancer
undergoing laryngectomy.
Materials and Methods:
In a prospective study from 2005 to 2007, 30 candidate patients for total laryngectomy in Amir Alam
Hospital in Tehran were included for final diagnosis of squamous cell carcinoma (stage T 4).
Nutritional parameters including body mass index (BMI), serum levels of albumin, hemoglobin, total
protein concentration, total lymphocyte number and percentage were assessed one week before and
one month after laryngectomy. All patients used their routine dietary regimens and those who
received nutritional supplementation after surgery were excluded from the study.
Results:
Except for white blood cell count, a significant reduction was found in BMI, lymphocyte count, serum
hemoglobin, total protein and albumin levels after surgery (P<0.001). There were no significant
differences between the change in nutritional parameters after laryngectomy and the increase in age;
BMI (P=0.054), hemoglobin (P=0.406), total protein (P=0.103), and albumin (P=0.132),
postoperative length of hospital stay and concomitant neck dissection.
Conclusion:
Laryngectomy in patients with laryngeal cancer leads to the reduction of nutritional parameters but
these changes do not depend on the patient's age, concurrent neck dissection and length of hospital
stay; however, the supportive approaches can also be recommended in patients leaving hospital
without any serious complications.
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Introduction:
Proper nutritional habits can prevent
cancer development and it has been
clearly stated that the nutritional status
can predict the risk of head and neck
cancers (1). It has been indicated that
specific nutritional diets such as the
routine consumption of fruit and
vegetables can modulate the immune
system in patients with head and neck
cancers and also lessen the patient's
susceptibility
to
postoperative
complications (2). Also, it has been
shown that patients with a weight loss
more than 10% during the six months
prior to surgery are at a greater risk for
the occurrence of these complications (3).
Moreover, dietary counseling with regular
foods plus supplements could lead to
quality of life improvement in patients
with head and neck cancers especially in
those who are undergoing radiotherapy
(4). But standard practice and attitudes
towards feeding regimens varies amongst
consultants (5). Therefore, assessment of
changes in nutritional indices in patients
undergoing head and neck surgery in
order to predict their surgical outcome is
necessary.
It has been shown that about 40% of
newly diagnosed patients with head and
neck malignancies are malnourished even
before the initiation of treatment
protocols. Some recent studies found that
the nutritional indices such as body mass
index and total lymphocyte count were
lower in patients with cancer in
comparison with normal subjects (6).
Some others showed that weight loss was
the best parameter for assessment of
nutritional status in malignancy head and
neck surgical patients (7). In addition it
has been demonstrated that weight loss in
head and neck cancer patients is rarely
noticed in general practice (8).Although
data is available on the description of
nutritional status and postoperative
complications
in
gastrointestinal
cancerous patients (9). very few studies

have been published about the changes of
nutritional
behavior
in
patients
undergoing laryngectomy. Wiel et al
assessed the nutritional status and dietary
intake in patients with head and neck
cancer; it resulted in failure to maintain or
improve the nutritional status during
patients’ treatment, despite sufficient
intake (10). In the present study, we
investigated the preoperative nutritional
status and its changes in patients with
laryngeal cancer undergoing total
laryngectomy.
Materials and Methods:
Study population: In a prospective study
from 2005 through 2007, 30 patients with
the final diagnosis of squamous cell
carcinoma (stage T4) and a candidate for
total laryngectomy were admitted to Amir
Alam Hospital in Tehran (a referral center
of laryngology). The pathological stage of
the tumor was specified as a result of
histopathological examination of the
surgical
specimen.
Patients
with
complaints of severe dysphagia, with a
poor hemodynamic status (hemoglobin<8
gr/dl or alb<2.8 mg/dl), a history of
preoperative chemoradiation, a history of
hypothyroidism, and those who had
undergone
intraoperative
and
postoperative blood transfusion were
excluded.
Patients
who
received
nutritional supplementation or parenteral
nutrition preoperatively and those who
experienced postoperative complications
such as fistulas and wound healing
problems
that
usually
receive
postoperative nutritional interventions,
were also excluded. The study protocol
was approved by the Research Ethics
Committee of Tehran University of
Medical Sciences and a written informed
consent was obtained from each patient
prior to study entrance. The patients who
did not need nutritional intervention were
included in this study as the aim of this
study was the assessment of patients with
an appropriate nutritional index and those
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with no serious problems during
hospitalization.
Patients monitoring: One week before and
also one month after operation, the
following parameters were evaluated in
each patient: serum levels of albumin and
hemoglobulin, total protein concentration,
total number and percentage of
lymphocytes. Body mass index (BMI) was
also calculated as the body weight in
kilograms divided by squared height in
meters.
Statistical analysis: The results were
reported as mean±standard deviation (SD)
for quantitative variables. The changes of
nutrition and laboratory parameters before
and one month after surgery were
compared using paired sample T-test. The
changes of these indices based on their age
groups were compared by the one-way
ANOVA test. Independent t test was also
used to compare changes of these
parameters between the groups with and
without concomitant neck dissection and
also between the groups with and without
prolonged postoperative hospital stay. A
P-value of 0.05 or less was considered as
statistically significant. All the statistical
analyses were performed using SPSS
software version 13.0 for windows (SPSS
Inc., Chicago, IL, USA).
Results:
Mean age of the studied patients was
59.13±7.46 years (ranged 46 to 74 yrs) and
all of them were male. Comparison of
nutritional parameters one week before
and one month after laryngectomy showed
a significant difference in the reduction of
BMI,
lymphocyte
count,
serum
hemoglobin, total protein and albumin
concentrations
after
laryngectomy
(P<0.001); however no remarkable
difference in white blood cell count
(WBC) was detected (P=0.7)
(Table1).

Table 1: Differences of nutritional parameters
one week before and one month after
laryngectomy

Characteristics

Before
surgery
(n=30)

After
surgery
(n=30)

P

Change of
mean

BMI (kg/m2)

26.08±2.38

24.35±1.09

<0.001

1.73±0.42

Hemoglobin
concentration
Serum total
protein
Serum
Albumin

15.84±0.95

14.02±0.96

<0.001

1.82±0.96

6.77±0.54

5.60±0.63

<0.001

1.17±0.63

4.06±0.54

3.20±0.47

<0.001

0.86±0.47

8513.00±

8586.33±1468.74

0.786

73.33±1468.74

1970.84±497.80

<0.001

351.93±497.80

23.24±0.42

<0.001

4.13±5.16

WBC count
Lymphocytes
count

2433.02
2322.77±
743.46

Lymphocytes
(%)

27.37±5.23

The mean changes in nutritional
parameters before and after laryngectomy
were reported as BMI (1.73±0.42),
hemoglobin concentration (1.82±0.96),
total protein (1.17±0.63), albumin
(0.86±0.47), white blood cell count
(73.33±1468),
lymphocyte
count
(351.93±497.8)
and
lymphocyte
percentage (4.13±5.16) as depicted in
Table1. Meanwhile, it was determined that
the mean body weight loss after surgery
was 5.1±1.09 kilograms. As the graph
shows parameter such as serum levels of
protein,
albumin
and
hemoglobin
increased slightly in patients over 55 years.
Nevertheless; no statistically significant
relationship was detected between the
changes of nutritional parameters and the
increase in age: hemoglobin (P=0.406),
total protein (P=0.103) and albumin
(P=0.132) (Fig 1).
Age also had no significant association
with the changes of BMI (P=0.054), WBC
count (P=0.374) and lymph count
(P=0.259).Fourteen patients underwent
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laryngectomy with unilateral or bilateral
neck dissection.
18
16
14
12
10
8
6
4
2
0

Mean Hg
Mean Pr

mean change in body weight was
5.43±1.27 and for the ones who stayed
longer it was 5.00±1.04. According to
Table 3 which shows the changes of
nutritional parameters, no significant
difference in nutritional status of patients
based on their duration of hospital stay
was observed.

Mean Alb

45-55

56-66

67-77

Mean Hg

14.5

13.32

15.8

Mean Pr

5.1

5.6

6.7

Mean Alb

3.45

3.12

3.87

Table 3: Mean changes of nutritional
parameters one week before and one month
after laryngectomy based on duration of
hospital stay

Fig 1: Relationship between the mean changes
of nutritional parameters (before and after
operation) and increment of age.

Changes of nutritional parameters in
patients undergoing neck dissection were
similar to those who did not (Table2).
Table 2: Mean changes of nutritional
parameters one week before and one month
after laryngectomy in patients with and
without concomitant neck dissection

4 days of
hospitalizat
ion (n=7)

7-10 days of
hospitalizatio
n (n=23)

5. 43±1.27

5.00±1.04

0.37

BMI (kg/m )

1.84±0.46

1.70±0.42

0.43

Hemoglobin
concentration

2.09±1.18

1.73±0.90

0.40

Serum total
protein

1.44±0.81

1.09±0.56

0.20

Serum albumin

0.80±0.61

0.88±0.43

0.70

Characteristics

Weight (kg)
2

P

Characteristics

With neck
dissection
(n=14)

Without neck
dissection
(n=16)

p-value

WBC count

14.29±2219.18

91.30±1224.34

0.90

Weight (kg)

5.00±1.11

5.19±1.11

0.648

Lymphocytes
count

383.71±385.02

342.26±534.61

0.85

BMI (kg/m2)

1.68±0.44

1.77±0.42

0.584

Lymphocytes
(%)

4.29±5.31

4.09±5.23

0.93

Hemoglobin
concentration

1.74±0.84

1.88±1.08

0.701

Serum total
protein

1.21±0.70

1.14±0.59

0.746

Serum
albumin

0.85±0.45

0.87±0.49

0.915

WBC count

300.00±1301.48

400.00±1568.01

0.198

Lymphocytes
count

324.36±500.32

376.06±510.74

0.782

Lymphocytes
(%)

5.14±5.30

3.25±5.03

0.324

Seven patients were discharged from
hospital within 4 days from surgery while
the others remained hospitalized for 7 to
10 days. For the mentioned 7 cases the

Discussion
Several health councils such as the
International Union against Cancer
(UICC) and World Health Organization
(WHO) have announced global programs
for keeping preventive actions, early
detection and appropriate treatment of
tumors (11). The outcome of head and
neck surgery is based on many factors, but
vigorous nutritional support during the
initial treatment stages has a major effect
on morbidity, tumor recurrence and
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survival
time
(12,13).
Therefore,
preventive approaches in supportive
programs should be mainly focused on
nutritional indices assessment and
regulation of dietary regimens to obtain
an optimal therapeutic result (14).
Patients who had suffered from laryngeal
cancer and have undergone laryngectomy
complain not only about physical
disability and psychological changes, but
also nutritional impairment. In the present
study, we tried to evaluate postoperative
changes in nutritional parameters and
laboratory indices in patients with stage
T4 laryngeal cancer and undergoing
laryngectomy within one month after
their surgery. We found that most of these
parameters such as BMI, lymphocyte
percentage, serum hemoglobin, total
protein and albumin concentrations were
reduced after laryngectomy; these
changes were not dependent on age. Wiel
et al found that all nutrition parameters
including weight, weight variation, BMI
and biological indices such as serum
albumin and lymphocytes worsened in the
postoperative period (7). In another study
in Netherlands, it was shown that the
parameters applied all identified different
aspects of the nutritional status, as
malnutrition varied between 20% and
67% in patients undergoing major surgery
for advanced head and neck cancer (3). In
addition, Martin Villares et al indicated
that 54% of patients with head and neck
carcinomas who underwent surgery
presented
with
malnutrition
postoperatively (15).
Jager et al assessed the nutritional status
of patients who underwent radiotherapy
alone or along with chemotherapy or
surgery due to head and neck cancers.
Patients were re-evaluated one week
before, also 1 and 4 months after
treatment. Similar to the current study,
they found a significant declination of
BMI after treatment (P=0.024) (10).
Therefore, it is believed that the control of
surgical complications, assessment of
hormonal secretions and also the

administration of various nutritional
supports can lead to acceptable surgical
outcome in patients undergoing head and
neck surgeries.
In the present study, as age increased no
significant relation between the changes of
nutritional parameters and age was seen,
probably because more than two-third of
the studied patients were in the elderly
group (more than 60 years of age). To the
authors' best knowledge, this study is the
only one which significantly describes the
relationship between changes of nutritional
indices and advanced age; however, some
studies have shown that among all head
and neck cancer patients scheduled for
surgery, the malnourished old cases had
the poorest surgical outcomes, with
significantly more complications and
morbidity rates. However, among all
malnourished cases, the elderly had similar
outcomes in comparison with younger
patients (16). Also, some recent studies
have documented that complications of
head and neck surgery are no more
common in the elderly than in younger
patients
(17).More
studies
are
recommended for assessing the changes of
nutritional parameters and age in patients
with
laryngeal
cancer
undergoing
laryngectomy. In this study no significant
relationship was found between the
changes of parameters mentioned with
increase in age. Postoperative length of
hospital stay was not significantly different
due to changes of these parameters; this
could be because a prolonged hospital stay
(more than 10 days) had not occurred in
any of the studied patients. The
relationship between the changes of
nutritional parameters in cancer patients
and prolonged length of hospital stay in
various surgical wards has been
demonstrated in recent studies (18-20).
Also it was shown that the duration of
hospital stay may be shortened in patients
who were given early postoperative feeds
(21). According to the results of this
study,
supportive
treatments
and
supplementary nutritional supports is
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highly suggested in all patients undergoing
laryngectomy, even with acceptable
preoperative nutritional indices. These
supportive approaches can be also
advisable in patients leaving hospital
without any serious problem. In regards to
the high catabolism waste in cancer
patients due to underlying diseases or
surgery (22,23), especial attention to the
patients’ nutritional dietary regimens is
recommended. This finding has not been
studied
in
patients
undergoing
laryngectomy due to head and neck
malignancies and therefore the relationship

between nutritional parameter changes and
prolonged hospital stay in patients
undergoing laryngectomy should be
assessed in further studies. We recommend
nutritional consultation and support in all
patients as a routine program.
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