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Abstract

Introduction A recent report from the United Nations showed that aged people are increasing worldwide. Few data exist
on overall survival for patients 80 years or older undergoing benign thyroid surgery. Short- and long-term survival and risk
factors for death in patients undergoing thyroid surgery for benign disease were evaluated, using a nationwide, population-
based quality register.

Methods Patients operated for benign thyroid disease, 2004 to 2017, were collected from the national quality register for
thyroid surgery. Mortality data were retrieved from the Swedish National Board of Health and Welfare. Mortality at 30 days,
90 days, and 1 year after surgery, for patients 80 years or older, was calculated. Overall survival was calculated using the
Kaplan—Meier estimate. Risk factors for mortality were assessed with Cox’s multiple regression analysis. The standardized
mortality ratio was calculated.

Results There were 17,969 patients. Among them, 483 patients were 80 years or older, and of these, 397 (82.2%) were
women. The mortality rate at 0-30 days, 31-90 days, and at 91-365 days after surgery was 0.4%, 0.2%, and 2.5%, respec-
tively. The median (IQR) follow-up time was 4.5 (2.9-7.2) and the median (IQR) survival time was 8.0 (4.1-12.5) years.
Apart from age, there was no other risk factor for death. The standardized mortality ratio (SMR) was 0.67 (0.49-0.91) for
men and 0.76 (0.65-0.89) for women.

Conclusion Mortality after surgery for benign thyroid disease in patients 80 years or older was lower than the general popu-
lation with no specific risk factors for death except for age.
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Introduction surgery more likely, it may also increase the potential risks

for postoperative morbidity [3, 4] and mortality [5, 6]. In

With more people living long healthy lives, the number
of patients undergoing surgery aged 80 years or older is
increasing [1]. The United Nations expects the number of
people aged 80 years or older to increase almost threefold
from 2019 to 2050 worlwide [2]. In 2019, the largest num-
ber of people aged 80 years or older were found in Europe
and Northern America. By 2050, East and South-East Asia
are expected to have more than half of the world’s popula-
tion aged 80 years and older [2]. While being older makes

< Salem A. Farhad
farhad.salem @med.lu.se

Department of Clinical Sciences, Lund University, Lund,
Sweden

2 Skéne University Hospital, 221 85 Lund, Sweden

aged patients, surgery should maintain the life span and
enhance the quality of life [7].

Operation for benign thyroid disease is common [8] in
elderly patients. Studies performed on the quality of life after
thyroidectomy for benign thyroid diseases, e.g., goiter with
compression symptoms [9, 10] and inflammatory thyroid
diseases [11, 12] show some benefits to the patients’ life
quality. Some studies performed on the safety of thyroid
surgery in elderly patients emphasize that high age is not
a contraindication [13, 14]. In contrast, a large study per-
formed by Echanique KA et al. [15] on 414,079 patients in
which 33,646 patients were over the age of 75 years, showed
that with the advanced age the thyroidectomy-related com-
plications increased. Also, studies performed by Weiss et al.
[16] on 150,012 patients and Sosa J.A. et al. [17] on 22,848
patients showed that older patients are at a higher risk for
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postoperative morbidity and in-hospital mortality than
young patients. These and other studies [18-20] included
patients with thyroid malignancy. Thus, data on mortality
after thyroid surgery in older patients are conflicting. There-
fore, we evaluated short- and long-term survival, risk factors
for death, and standardized mortality ratio for patients aged
80 years or older undergoing thyroid surgery with benign
histopathology.

Material and methods
Data collection

Data for thyroid operations performed between January
1, 2004, and December 31, 2017, were collected from the
Scandinavian Quality Register for Thyroid, Parathyroid, and
Adrenal Surgery (SQRTPA). This register has a coverage
of over 90% in Sweden [21]. Data for death and cause of
death from January 1, 2004, to June 30, 2019, were collected
from the National Board of Health and Welfare. This reg-
ister has coverage of almost 100% [22]. The two databases
were then cross-matched. The standardized mortality rate for
the general Swedish population aged 80 years or older was
calculated using data from the Central Bureau of Statistics
(SCB) and compared to the mortality rate in the present
study. Patients below the age of 18 years, patients operated
with an indication of malignancy, postoperative histopatho-
logical diagnosis of malignancy, thyroid malignancy as a
cause of death, previous thyroidectomy, concomitant lymph
node dissection, parathyroid surgery, operations other than
thyroidectomy, and thyroid resection, and patients with data
entry error were excluded from the study cohort.

Statistical analysis

Patients aged 80 years or older were compared with the rest
of the cohort regarding baseline characteristics and mortality
rate for 30, 31-90, and 91-365 days after thyroid surgery.
Continuous variables are reported as the median and inter-
quartile range (IQR); categorical variables are reported as
percentages. For comparison of continuous variables, the
Wilcoxon rank-sum test was used, and for comparison of
categorical variables, the chi-square test was used. A p-value
of <0.05 was considered significant. Patients were followed
from the date of surgery until death or end of follow-up
on June 30, 2019. Loss-to-follow-up was not deemed to
be a problem in this population and was not accounted for.
Median follow-up was calculated using time-on-study, i.e.,
time from operation until death or end-of-follow-up. Mortal-
ity at 30, 31-90, and 91-365 days after surgery was calcu-
lated and compared to patients aged 18—79 years old. Overall
survival was calculated using the Kaplan—Meier estimate.
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Risk factors for mortality were assessed with Cox’s mul-
tiple regression, adjusting for age, gender, indication for
operation, substernal goiter, operation time, gland weight,
and postoperative bleeding requiring re-operation that has
shown to be associated with higher mortality [16]. Stand-
ardized mortality ratio (SMR) was calculated using the
mortality rate from the cohort and the mortality rate in the
general population during the same time span as the study
population.

All analyses were performed using STATA/IC version
16.1, StataCorp LP, College Station, TX, USA.

Results

The number of patients who had thyroid surgery for benign
thyroid disease during the study period was 17,969. Among
them, 483 (2.7%) patients were aged 80 years or older, 397
(82.2%) women. Patients aged 80 years or older were more
often operated for compression symptoms and for exclud-
ing malignancy 302 (62.5%) and 139 (28.8%), respectively
compared with patients aged 18-79 years, 8091 (46.3%) and
3730 (21.3%), p<0.001. Unilateral procedures were more
common in patients aged 80 years or older 312 (64.6%)
compared with 9305 (53.2%) in patients aged 18-79 years,
p<0.001. Patients aged 80 years or older had more often a
substernal goiter 154 (31.9%) compared with 1472 (8.4%) in
patients aged 18-79 years, p <0.001. Excised gland weight
in patients aged 80 years or older was median (IQR) of 100
(30-171) g compared with 37.5 (20-81) g in patients aged
18-79 years. Histopathological diagnosis in patients aged
80 years or older was more often nodular goiter 375 (77.6%)
compared with 9639 (55.1%) in patients aged 18-79 years,
p <0.001. Postoperative bleeding requiring re-operation was
higher 15(3.1%) in patients aged 80 years and older com-
pared with 267(1.5%) in patients aged 18-79 years, p=0.02.
Mortality rate at 30, 31-90, and 91-365 days after surgery
for patients aged 80 years or older was 0.41%, 0.20%, and
2.5%, respectively and for patients aged 18-79 years 0.03%,
0.04%, and 0.2%, respectively, see Table 1.

Apart from age, there was no other risk factor for death
in the multivariable Cox regression analysis. Also, no cor-
relation between gender, indication for surgery, substernal
goiter, gland weight, operation time, and reoperation due to
postoperative bleeding and survival was seen (see Table 2).

The median interquartile range (IQR) follow-up time
in patients aged 80 years or older was 4.5 (2.9-7.2) and
the median (IQR) survival time for these patients was 8.0
(4.1-12.5) years. Patients aged 80 years or older had a lower
death rate compared to people 80 years or older in the gen-
eral Swedish population, SMR 0.67 (0.49-0.91) for men and
0.76 (0.65-0.89) for women.
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Table 1 Characteristics of patients operated with thyroidectomy for benign thyroid disorder between 2004 and 2017. A comparison between
patients 18—79 and 80 years or older

Characteristics All cohort Elderly (80+) 18—79 years p-value
nr. 17,969 (100%) Nr. 483 (2.7%) nr. 17,486 (97.3%)

Gender 0.677
Female 14,898 (82.9) 397 (82.2) 14,501 (82.9)
Male 3071 (17.1) 86 (17.8) 2985 (17.1)

Main indication for surgery <0.017
Compressions symptoms 8393 (46.7) 302 (62.5) 8091 (46.3)
Excluding malignancy 3869 (21.5) 139 (28.8) 3730 (21.3)
Thyrotoxicosis 5530 (30.8) 37 (7.7) 5493 (31.4)
Other indications 177 (1.0) 5(1.0) 172 (1.0)

Type of thyroid operation <0.017
Bilateral procedure* 7969 (44.3) 156 (32.3) 7813 (44.7)
Unilateral procedure** 9617 (53.5) 312 (64.6) 9305 (53.2)
Isthmus resection 316 (1.8) 11 (2.3) 305 (1.7)
Missing data 67 (0.4) 4(0.8) 63 (0.4)

Operation time in minutes median (IQR)
Bilateral procedure 120 (95-153) 109 (87-150) 120 (95-153) 0.07%+
Unilateral procedure 80 (60-106) 80 (60-105) 80 (60-106) 0.83+
Missing data 3207 (17.8) 78 (16.1) 3129(17.9)

Substernal gland <0.01%
Yes 1626 (9.0) 154 (31.9) 1472 (8.4)
No 14,081 (78.4) 267 (55.3) 13,814 (79.0)
Missing 2262 (12.6) 62 (12.8) 2200 (12.6)

Sternotomy 0.097
Yes 66 (0.4) 4 (0.8) 62 (0.4)
No 17,903 (99.6) 479 (99.2) 17,424 (99.6)

Gland weight in grams median (IQR) 38 (20.4-83.7) 100 (30-171) 37.5(20-81) <0.01+%
Missing 4314 (24.1) 114 (23.4) 4,200 (24.1)

Histopathological diagnosis <0.017
Nodular goiter 10,014 (55.7) 375 (77.6) 9639 (55.1)
Autoimmune inflammatory thyroid disease 4275 (23.8) 19 (4.0) 4256 (24.3)
Benign tumor 2128 (11.9) 63 (13.0) 2065 (11.8)
Other*** 492 (2.7) 3(0.6) 489 (2.8)
Normal gland 98 (0.5) 2(0.4) 96 (0.6)
Missing data 962 (5.4) 21 (4.4) 941 (5.4)

Postoperative complications:

Bleeding requiring re-operation

Yes 282 (1.6) 15 (3.1) 267 (1.5) 0.02F
No 17,602 (97.9) 467 (96.7) 17,135(98)
Missing data 85 (0.5) 1(0.2) 84 (0.5)

Permanent vocal cord palsy
Yes 120 (0.7) 7(1.5) 113 (0.6) 0.10F
No 13,782 (76.7) 369 (76.4) 13,413 (76.7)
Missing data 4067 (22.6) 107 (22.1) 3960 (22.7)

Permanent hypoparathyroidism
Yes 197 (1.1) 5(1) 192 (1.1) 0.97%
No 13,737 (76.4) 371 (76.8) 13,366 (76.4)
Missing data 4035 (22.5) 107 (22.1) 3928 (22.5)
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Table 1 (continued)

Characteristics All cohort Elderly (80+) 18—79 years p-value
nr. 17,969 (100%) Nr. 483 (2.7%) nr. 17,486 (97.3%)
Surgical site infection
Yes 174 (1) 8 (1.6) 166 (1) 0.117F
No 17,601 (98) 473 (98) 17,128 (98)
Missing data 194 (1) 2(0.4) 192(1)
Mortality
Within 30 days after thyroid surgery 8 (0.04) 2(041) 6(0.03) <0.017
Within 31-90 days after thyroid surgery 9 (0.05) 1 (0.20) 8 (0.04)
Within 91-365.25 days after thyroid surgery 50 (0.27) 12 (2.5) 38 (0.2)
Continuous variables are shown in italics
""The Wilcoxon rank-sum test
"The chi-square/y? test
“Total/near-total thyroidectomy and bilateral thyroid gland resections
“*Hemithyroidectomy and unilateral thyroid gland resections
“*Cysts and other thyroiditis than those caused by autoimmune disease
Table 2_ Cox regression analysis Characteristics Hazard ratio (95% CI)
of predictors for death after
thyroidectomy for benign Univariable p-value Multivariable p-value
thyroid disease in patients aged
80 and older Age (years)
80-85 1
86-90 1.44 (1.01-2.04) 0.04 1.44 (1.00-2.07) 0.04
>90 3.50 (2.13-5.74) <0.01 3.20 (1.92-5.32) <0.01
Gender
Female 1
Male 1.18 (0.83-1.67) 0.33 1.16 (0.81-1.67) 0.52
Indication for surgery
Goiter with compression symptoms 1
Excluding malignancy 0.91 (0.66-1.24) 0.56 1.03 (0.71-1.49) 0.88
Inflammatory thyroid disease 0.94 (0.54-1.63) 0.83 1.04 (0.58-1.85) 0.83
Other indication 0.82 (0.20-3.34) 0.79 0.91 (0.21-3.83) 0.93
Substernal goiter
No 1
Yes 1.26 (0.94-1.68) 0.16 1.23 (0.87-1.74) 0.33
Missing 0.60 (0.26-1.39) 0.23 0.63 (0.27-1.47) 0.29
Operation time
Less than 2 h 1
Over two hours 1.01 (0.72-1.42) 0.93 1.04 (0.72-1.49) 0.96
Missing 1.12 (0.78-1.60) 0.52 1.21 (0.83-1.75) 0.45
Gland weight
Less than 200 g 1
200-499 g 0.84 (0.55-1.27) 0.42 0.90 (0.58-1.38) 0.40
500 g and more 1.37 (0.43-4.34) 0.59 1.23 (0.37-4.09) 0.74
Missing 0.85 (0.60-1.20) 0.37 0.77 (0.54-1.10) 0.16
Postoperative bleeding requiring re-operation
No 1
Yes 1.04 (0.51-2.12) 0.89 0.93 (0.45-1.92) 0.84
Missing 5.43 (0.75-39.12) 0.09 6.41 (0.82-49.86) 0.07
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Discussion

In this nationwide, population-based study, short-term mor-
tality in patients aged 80 years or older was low, and overall
survival high during the median 4.5 years of follow-up after
surgery for benign thyroid disease.

The short-term mortality was lower than those reported
by Weiss et al. [23] and Sosa et al. [17]. These figures show
that thyroid surgery for benign disease, also in patients aged
80 years or older, is indeed very safe (Fig. 1).

The median survival of 4.5 years after thyroid surgery for
benign disease was almost similar to a report showing the
expected survival of people of 85 years of age in Sweden
[24]. This shows that thyroid surgery for benign disease,
also in patients aged 80 years or older, is worthwhile if the
surgery is expected to decrease symptoms and improve qual-
ity of life.

The low SMR in the study indicates that patients aged
80 years or older undergoing benign thyroid surgery are
selected and that they are healthier than the rest of the
population.

Echanique KA et al. [15] studied age-related complica-
tion in a very large number of patients who underwent thy-
roidectomy. In the study, 33,646 patients were 75 years and
older. In-hospital mortality was higher in these patients than
the younger patients. However, the study does not clarify
mortality specifically in patients with benign thyroid dis-
ease which could differ from patients with malignant thyroid
disease.

Compared with other types of surgeries, e.g., benign
surgery [25, 26] and malignant surgery [27] in patients
aged 80 years or older, thyroid surgery is considered safe
[28]. However, the state of health and the preoperative

Fig. 1 The Kaplan—Meier
survival estimate comparing

comorbidities of these patients play a crucial role in the
postoperative outcomes. Therefore, an individual risk—ben-
efit analysis and careful preoperative preparation is key to
successful postoperative outcome. [29].

Postoperative complications, e.g., bleeding has in a previ-
ous study by Weiss A. et al. [16] shown an association with
higher mortality. However, in this study, we did not find an
association.

With a noticeable increase in the aged population world-
wide, there is a need to improve surgical care to maximize
the positive outcomes and to minimize the burden of surgi-
cal comorbidities for the aged patient. The American Col-
lege of Surgeons has recently introduced a geriatric surgery
verification program suggesting standards for hospitals
to provide better perioperative care for the aged and frail
patients undergoing surgery [30]. One of the standards in
the program is to advance the knowledge in geriatric surgery
encouraging scholarly research in the improvement of the
quality of geriatric surgery [31].

Limitations of the study include a lack of detailed data
on comorbidities of the patients, as well as smoking, and
other potential risk factors, which would have provided
insights into patient selection. The strength of the study is
that nationwide databases with the coverage of over 90%
for thyroid surgery and almost 100 percent for population
mortality are used.

Conclusion
We conclude that age 80 years or older is not a contraindica-

tion in selected patients for thyroid surgery for benign dis-
ease with low short-term mortality and high overall survival.

Kaplan-Meier survival estimates
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