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Abstract
Background: Obesity is a major public health problem and rates have increased. The aim of the current study was
to compare the surgical outcomes of total thyroidectomy at a normal weight, overweight, and obese patients.

Methods: Six hundred and one patients who underwent thyroidectomy between 2009 - 2016 were retrospectively
reviewed. Patient demographics, preoperative diagnosis, preoperative biochemical markers, length of stay,
operative time, and postoperative histopathological diagnosis, and complications were recorded. Patients were
categorized into three groups according to body mass index: Group A (normal), Group B (overweight), and Group
C (obese).

Results: In the current study, 415 patients underwent total thyroidectomy. Of these, 81 (19.5%) patients were
identified with Group A, 164 (39.5%) patients with Group B, and 170 (41%) patients Group C. There was no
statistically significant difference between all groups except gender distribution, in terms of age, comorbid illness,
preoperative biochemical markers, postoperative diagnosis. There was no difference between the groups in terms
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of postoperative length of stay and operative time (p>0,05). No statistically significant difference was observed
between groups in terms of postoperative complications (p>0,05).

Conclusions: In light of our present study, we can say that obese and overweight patients did not face high
complication rates while undergoing total thyroidectomy.

Keywords: Thyroidectomy, complications, obesity

Introduction
Obesity is a major public health problem, and the rates have been increased [1-4]. High body mass index (BMI) is
an important risk factor for developing many co-morbidities such as diabetes mellitus, musculoskeletal diseases,
cardiovascular disorders, and certain types of cancer, including thyroid carcinoma. It is assumed that these comorbidities make surgical interventions high-risk and also cause significant increases in medical costs. [4-5 ].

Several authors stated that obesity is a risk factor for postoperative complications, including thyroid surgery [69]. Obesity causes difficulties in the application of surgical techniques. The most important reason for this is that
the increased adipose tissue often does not allow an adequate exploration. Secondly, restricted hyperextension of
the neck in thyroid surgery is mostly due to the wide and short necks of obese patients. Even this situation may
make surgery more difficult due to insufficient exposure of the surgical site and could be the reason for possible
complications [5].

The number of studies comparing obese and normal-weight patients in terms of thyroid surgery and its outcomes
is very limited in the literature. While some authors state that thyroidectomy can be performed safely in obese
patients, others report that obese patients have more morbidity [9-11]. There is no consensus whether obesity
increases the risk of postoperative complications in thyroidectomy.

The aim of the current study was to compare the surgical outcomes of total thyroidectomy at a normal weight,
overweight, and obese patients.
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Methods
We collected data retrospectively on a total of 601 patients who underwent thyroidectomy for
multinodular goiter, thyrotoxicosis and malignancy or suspected malignancy, in our clinic, from January 2009 to
June 2016 after ethical approval (E1-20-281). The study was conducted in accordance with the Declaration of
Helsinki. The informed consent form was obtained from patients at the time of registry.

In the preoperative period, all patients were evaluated by experienced endocrinologists with ultrasonography.
Fine-needle aspiration was performed in patients with suspicious nodules, and cytopathological examination was
performed. All patients with a benign or malignant diagnosis who were approved for treatment with total
thyroidectomy following the diagnosis and examination procedures by the endocrine council of our hospital were
included in the study. Patients with incomplete data, age younger than 18 years, follow-up less than 1 year were
not included in this study. Patients with previous thyroid surgery, preoperative recurrent laryngeal nerve (RLN)
palsy and/or parathyroid disorder were also excluded from the study. One hundred and eighty-six patients were
excluded from the study; because these patients had undergone subtotal thyroidectomy or central & lateral lymph
node dissection or simultaneous thoracotomy for retrosternal goiter.

Patients were divided into three groups according to body mass index (BMI): Group A (normal, BMI < 24.9
kg/m2), Group B (overweight, BMI 25 – 29.9 kg/m2), and Group C (obese, BMI > 30 kg/m2). BMI groupings were
based on the standardized categories set by the World Health Organization as normal patients BMI < 25 kg/m2,
overweight patients 25 ≥ BMI < 30 kg/m2, and obese patients BMI ≥ 30 kg/m2.

All operations were performed by surgeons who had experience in thyroid surgery (more than 50 surgeries per
year). All of the patients were operated in supine position with their neck extended and under general anesthesia.
After draping, a cervical Kocher incision was made. Neurovascular structures were visualized. While the thyroid's
upper and lower pole vessels were ligated and cut, the external branch of the superior laryngeal nerve recurrent
and non-recurrent laryngeal nerves were preserved whenever possible. Total thyroidectomy was performed while
preserving the parathyroid glands. The thyroid gland was removed completely in all of the cases. The operative
field was irrigated with saline, and meticulous hemostasis was achieved. Following placing drainage in the wound,
the soft tissue and skin were closed layer by layer.
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Patient data were collected from electronically stored database. Patient demographics, preoperative diagnosis,
preoperative biochemical markers, length of stay (LOS), operative time, postoperative histopathological diagnosis,
and complications were recorded. BMI was calculated by dividing the weight (kg) by the height (m2) square in the
first clinical visit to our department.

Hypocalcemia, vocal cord palsy, hematoma, wound infection, and mortality were considered postoperative
complications. Hypocalcemia was defined as serum calcium < 8.0 mg/dL) corrected for albumin level at
postoperative day 2, with an inadequate parathyroid hormone (PTH) concentration (below 15 ng/L). All patients
were examined with an indirect laryngoscope to evaluate vocal cord mobility in the pre- and postoperative periods.
RLN palsy was considered persistent when permanent for more than six months.

Statistical analysis
Statistical analyses were performed using the SPPS software version 22. The variables were investigated using the
Kolmogorov-Simirnov test to determine whether or not they are normally distributed. Descriptive analyses were
presented using means and standard deviations for normally distributed variables, using medians and the
interquartile range (IQR) for the non-normally distributed and ordinal variables, and using tables of frequencies
for the ordinal variables. One-way ANOVA was used to compare normally distributed parameters. Levene test
was used to assess the homogeneity of the variances. When there was a statistically significant difference between
the groups and the variances were not homogeneous, pairwise posthoc tests were performed using the GamesHowell test. The Kruskal-Wallis tests were conducted to compare the non-normally parameters and the ordinal
variables. An overall 5% type-I error level was used to inter statistical significance.

Results
A total of 415 patients with total thyroidectomy participated in the study. The mean age of the patients
included in the study was 48.4±12.2, while 315 (75.9 %) were female and 100 (24.1 %) were male. Of these, 81
(19.5%) patients were identified with Group A, 164 (39.5%) patients with Group B, and 170 (41%) patients with
Group C.

The euthyroid multinodular goiter, toxic multinodular-nodular goiter, toxic diffuse goiter, pure
thyroiditis, and malignity were 311 (74.9%), 76 (18.3%), 17 (4.1%), 5 (1.2%), and 6 (1.4%), respectively as
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preoperative diagnosis for the study population. The study population had postoperative diagnoses such as
nodular hyperplasia in 248 (59.8%), thyroiditis in 36 (8.7%), micropapillary cancer in 75 (18.1%), macropapillary
cancer in 42 (10%), follicular cancer in 4 (1%), and mixt type in 10 (2.3%).

Demographic data, comorbid illness, preoperative thyroid hormone, the calcium-related biochemical
panel reported in Table 1.

The mean surgical time was 84.3±24.6 (range 45-180) minutes. The average LOS was 1.6±1.1 (range 110) days. There was no difference between the groups in terms of LOS of groups and surgical time (Table 2).

In our study, we detected transient hypocalcemia (n=23, 5.3%), persistent vocal cord palsy (n=12, 2.9%), transient
vocal cord palsy (n=11, 2.7%), and hematoma (n=3, 0.7%). No persistent hypocalcemia, wound infection,
recurrence, or mortality were observed during the study period. No statistically significant difference was observed
between groups in terms of postoperative complications. Postoperative complications were reported in Table 2.

There was a statistically significant difference between the groups regarding postoperative diagnosis (p=0.035).
As a result of the pairwise comparisons made afterward, a statistically significant difference was found between
the obese and overweight groups (p=0.017).

Discussion
Obesity is assumed by surgeons (including endocrine surgeons) to be a situation often associated with worse
surgical outcomes and increased postoperative complications. Nevertheless, there is considerable controversy in
the literature about the relationship between high BMI and postoperative morbidity and mortality in many
surgical fields [5]. Several authors stated that obesity is a risk factor for postoperative complications, including
thyroid surgery [6-8,13-14]. However, our study is not consistent with the literature. In the current study, we have
found that no statistically significant difference was observed between groups in terms of postoperative
complications in total thyroidectomy. Similarly, Trésallet et al.'s study, which analyzed 1216 patients who
underwent thyroidectomy for papillary thyroid carcinoma, observed no difference in overall postoperative
complications (including hypocalcemia, hematoma requiring drainage, and abscess). However, they found that
obese patients had a higher risk of permanent complications, particularly RLN lesions [13]. But, this study differed
from our study in that the included patients were malignant.
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In another study, Buerba et al., reported 30-day surgical outcomes from thyroidectomy and parathyroidectomy
in patients with high BMI. They concluded that patients with high BMI have greater operative time and sustain
more morbidity after cervical endocrine procedures than patients with normal BMI, but these differences not to
be clinically significant [9]. However, their study did not report the type of surgical procedure. Our study design
has several differences. Our study presents only surgical outcomes from total thyroidectomy. On the other hand,
our clinic is a referral center for endocrine surgery, and our study yields the results of one-year follow-up.

Milone et al. stated that despite the longer operative time, thyroidectomy could be performed safely in patients
with a BMI ≥ 25 kg/m2. In this study, which included two groups, there were 266 patients and 162 overweightobese patients [10]. Farag et al. compared the surgical outcomes and complications in obese and non-obese
patients after thyroid surgery. They concluded that there was no difference in operative time or LOS. Also, they
concluded that there was no difference in the rates of complications between the two groups [11]. However, there
were no separate groups of overweight and obese patients in these studies. Our study has a higher number of
patients and has three groups, including normal, overweight, and obese patients.

In a prospective study conducted by Blanchard et al., total thyroidectomy patients were divided into five groups:
underweight, normal weight, overweight, obese, and severely obese. They concluded that obesity did not increase
morbidity of total thyroidectomy, which is consistent with our results [12]. They evaluated only recurrent
laryngeal nerve palsy and hypocalcemia in their study. However, our current study considered hypocalcemia,
vocal cord palsy, haematoma, wound infection, and mortality as postoperative complications. On the other hand,
Blanchard et al. did not achieve age and preoperative biochemical markers standardization such as D vitamin
level, which is determinant for postoperative hypocalcemia contrary to our study [12].

Obese patients pose technical and clinical challenges to the surgeons [15]. Previously some authors concluded that
thyroidectomy could be performed with longer operative time in obese patients [9,10]. In the present study, we
found that; there was no difference between the groups in terms of operative time and LOS, as Farag et al. [11].
But, lobectomy with less complications and shorter surgical time was the most commonly performed thyroid
surgery in the Farag et al. study, unlike our study [11]. Overall, we can say that many studies focusing on the effects
of BMI on the postoperative morbidity of thyroid surgery also confirm our findings [1, 10-12, 16-18].
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The primary limitation of this study is its retrospective design, and therefore power analysis could not be
performed. There are some features that make our study valuable. Firstly, our study consisted of overweight, obese
and normal patient groups, that were not present in previous studies. Secondly, it has a high number of patients,
which statistically increases its value. Third, it is conducted at a reference center for endocrine surgery.

Conclusions
In the light of the present study, it is possible to say that obese and overweight patients did not face high
complication rates while undergoing total thyroidectomy. We believe that it will be appropriate to carry out
prospective studies in the future.
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Table 1: Demographic data and preoperative findings of the patients.
Group A
(normal)
(n= 81)
40 (20)

Group B
(overweight)
(n= 164)
45.5 (20)

Group C
(obese)
(n= 170)
45 (20)

78 (96.3%)

78 (47.6%)

159 (93.5%)

3 (3.7%)

86 (52.4%)

11 (6.5%)

23.3 (2.3)

27.4 (2.04)

33.6 (4.1)

0.00

Absent n (%)

46 (56.8%)

93 (56.7%)

105 (61.8%)

0.37

Present n (%)

35 (43.2%)

71 (43.3%)

65 (38.2%)

Preoperative
TSH (mIU/mL)

0.71 (1.94)

0.92 (1.56)

1.11 (0.61)

0.06

Serum calcium, mg/dl

9.5±0.48

9.4±0.43

9.40±0.34

0.48

Serum phosphate,
mg/dl
PTH, pg/ml

3.1±0.54

3.34±0.60

3.22±0.59

0.76

53.9±24.8

54.4±18.1

61.7±17.9

0.12

25(OH) D, ng/ml

12.6 (24.5)

12.8 (11.9)

12.08 (12.7)

0.53

80 (98.8%)

163 (99.4%)

167 (99.2%)

0.577

1 (1.2%)

1 (0.6%)

3 (1.8%)

Age (years)

P value
0.16

median (IQR)

Sex
Female n (%)
Male n (%)

BMI (kg/m2)

0.04

median (IQR)

Comorbid illness n (%)

median (IQR)

median (IQR)

Preoperative diagnosis
n (%)
Benign
Malignant

BMI: Body mass index, TSH: Thyroid stimulant hormone, PTH: Parathormone.
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Table 2: Surgical time, length of stay, postoperative complications, and histopathological
results
Group A
Group B
Group C
P
(normal)
(overweight)
(obese)
value
(n=81)
(n=164)
(n=170)
Surgical time (minutes)
80 (30)
80 (30)
75 (45)
0.92
median (IQR)

Length of stay (days)

1 (1)

1 (1)

1(1)

0.10

Hypocalcemia (n,%)
Absent (n,%)
Present (n,%)

73 (90.1%)
8 (9.9%)

155 (94.5%)
9 (5.5%)

164 (96.5%)
6 (3.5%)

0.12

Vocal cord palsy (n,%)
None (n,%)
Transient (n,%)
Persistant(n,%)

77 (95.1%)
2 (2.5%)
2 (2.5%)

151 (92.1%)
5 (3%)
8 (4.9%)

164 (96.5%)
4 (2.4%)
2 (1.2%)

0,26

-

2 (1.2%)

1 (0.6%)

9 (11.1%)
72 (88.9%)

9 (5.5%)
155 (94.5%)

median (IQR)

Hematoma (n,%)
Histopathological results
Presence of thyroiditis
Yes, n (%)
No, n (%)
Presence of incidental
parathyroidectomy
Yes, n (%)
No, n (%)
Postoperative diagnosis
Benign n (%)
Malignant n (%)

-

18 (10.6%) 0.77
152 (89.4%)
0.43

9 (11.1%)
72 ( 88.9%)

24 (14.6%)
140 ( 85.4%)

23 (13,5%)
147 ( 86.5%)
0,035

59 (72.8%)
22 (27.’%)

120 (73.2%)
44 (26.8%)

105 (61.8%)
65 (38.2%)
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