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Morbidity rate of reoperation in thyroid surgery:
a different point of view
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Summary

BACKGROUND: Goitre recurrence is a common problem
following subtotal thyroid gland resection for multinodular
goitre disease. The aim of the present study was to evaluate
morbidity rate in relation to the side of initial and redo-sur-
gery for recurrent disease.
METHODS: A total of 1699 patients underwent consecut-
ive thyroid gland surgery between 1997 and 2010 at our
institution. One hundred and eighteen patients (6.9%) un-
derwent redo-surgery for recurrent disease after subtotal
resection. One hundred and nine patients with complete
follow-up were included in the present study.
RESULTS: Recurrent disease was found in 79 patients
(72.5%) in the ipsilateral lobe and in 30 patients (27.5%)
in the contralateral lobe. The incidence of permanent re-
current laryngeal nerve palsy was significantly higher in
patients undergoing redo-surgery on the ipsilateral lobe
compared to patients undergoing initial operation (3.8%
vs. 1.1%; p = 0.03), whereas no difference was found in
patients with contralateral redo-surgery compared to pa-
tients undergoing initial operation (p = 1.0). Independent
risk factors for contralateral recurrent disease were age
at primary operation <37 years (OR 4.86; 95% CI
1.58–15.01) and time to recurrence <20 years (OR 6.53;
95% CI 2.23–19.01).
CONCLUSION: Morbidity rate for recurrent disease after
subtotal resection was significantly higher for ipsilateral
redo-surgery compared to initial surgery, whereas redo-sur-
gery can be performed safely on the contralateral lobe.
Young age at primary operation and short time to recur-
rence are independent risk factors for contralateral recur-
rent disease.
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Introduction

The paradigm shift in thyroid surgery away from Kocher’s
principles of nodal enucleation or subtotal resection to ex-
tended thyroidectomy involving at least hemithyroidec-
tomy (total unilateral lobectomy) is a well accepted ap-
proach for the treatment of multinodular goitre disease; it

carries no increased risk of morbidity compared with sub-
total resection [1–3].
The more radical approach of extended thyroid resection
for benign multinodular disease is reasonable for prevent-
ing recurrent goitre [1]. Studies have already documented
a significantly higher morbidity rate in redo-surgery after
subtotal resection for recurrent disease compared with ini-
tial surgery [4, 5]. However, most studies do not precisely
report the side, time and its side specific morbidity of reop-
eration after subtotal resection.
The aim of the present study was to evaluate morbidity rate
in relation to the side of initial and redo-surgery for recur-
rent disease.

Patients and methods

Patients
Between January 1997 and December 2010 a total of 1699
patients underwent consecutive thyroid gland surgery with
2782 nerves at risk at our tertiary institution with a special
interest in endocrine surgery. As a tertiary institution and
referral centre for a large region we had changed our policy
towards extended resection, including at least a hemithy-
roidectomy (total lobectomy on one side) already in 1991.
However, this move was only later performed by the sur-
rounding institutions and surgeons. Therefore, this trans-
ition time in surgical practice, in our region from subtotal
to total resection offered us (as a referral centre for redo-
surgery) a unique opportunity to compare the recurrences
after both types of initial surgery in regards to localisation
and morbidity. Data of all patients undergoing thyroidec-
tomy were prospectively collected and stored in an elec-
tronic database. A total of 118 patients (6.9%) underwent
reoperation after subtotal resection. Of these, 109 patients
with complete follow-up (including exact indication, date
and extent of initial surgery) were included in the present
study. The majority of initial operations on these patients
were performed at an external clinic. The control group to
compare morbidity rate of initial and redo-surgery consis-
ted of 1590 patients. Overall loss of follow-up was <1%.
Patients undergoing reoperation were allocated into two
groups. The ipsilateral group consists of patients with re-
current disease in the previously operated ipsilateral lobe.
Patients with recurrent disease in both lobes were also al-
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located to the ipsilateral group. The contralateral group
consists of patients with recurrent disease in the non-oper-
ated, contralateral lobe, only.

Methods
Our standard operation for strictly unilateral thyroid dis-
ease was ipsilateral hemithyroidectomy (total lobectomy
on one side) including resection of the isthmus. A total
thyroidectomy was performed in cases of cancer or when
nodules were present in both thyroid lobes. In cases of
cancer, lymphadenectomy was performed accordingly. A
single preoperative dose of antibiotic prophylaxis was giv-
en. As a teaching hospital, operations were performed by
residents following a strict protocol; however, a staff sur-
geon was present at all operations. Standardised visual-
isation of the recurrent laryngeal nerves, including routine
laryngeal nerve monitoring, and the parathyroid glands was
performed. Removed tissue was submitted for intraoperat-
ive frozen-section and fast track histological analyses in all
cases.
Persistent recurrent laryngeal nerve palsy was defined as
nerve palsy lasting more than 12 months after surgery.
Vocal cord function was documented pre- and postoperat-
ively by laryngoscopy in all patients. If postoperative re-
current laryngeal nerve palsy was observed, patients un-
derwent phoniatric consultations and logotherapy and were
followed for a minimum of one year by an otolaryngolo-
gist.
Persistent hypoparathyroidism was defined as hypocal-
caemia lasting more than 12 months after surgery requiring
treatment. Transplantation of parathyroid glands into the
sternocleidomastoid muscle was performed if a parathyroid
gland was intraoperatively devascularised. Patients’ gener-
al practitioners were contacted by phone one year after the
operation if a prescription of vitamin D and calcium was
given at discharge in order to rule out permanent hypopara-
thyreoidism.

Outcome parameters
The primary outcome parameter was persistent recurrent
nerve palsy associated with redo-surgery for recurrent dis-
ease. Secondary outcome parameters were persistent hy-
poparathyreoidism, site and time of recurrence, and risk
factors for contralateral recurrent disease.

Statistical analysis
Student’s t-test was performed to determine the signific-
ance between continuous variables, and Fisher’s exact test
was used to compare proportions. Logistic regression ana-
lysis was performed to analyse risk factors for contralateral
recurrence. P-values were two-sided and a value of <0.05
was used as the threshold for statistical significance (NCSS
2007 for Windows; NCSS, Kaysville, UT).

Results

A total of 118 patients (6.9%) underwent reoperation. Re-
current disease was found in 79/109 patients (72.5%) in the
ipsilateral lobe and in 30/109 patients (27.5%) in the con-
tralateral lobe. Table 1 reports patients’ demographic para-
meters. Patients undergoing reoperation in the contralateral

lobe were significantly younger at the time of redo-sur-
gery (median 56 years (range 17–82) vs. 70 years (26–90);
p <0.001) and median time to recurrence in the contralat-
eral lobe was significantly shorter compared with patients
undergoing ipsilateral reoperation (20 years (1-60) vs. 27
years (1-63); p = 0.03) (fig. 1). Preexisting recurrent laryn-
geal nerve palsy was observed in the contralateral group in
13.3% (4/30) and in the ipsilateral group in 5.1% (4/79) (p
= 0. 21). Table 1 reports the extent of redo-surgery. Up to
the year 2000, 13 patients in the ipsilateral group under-
went hemithyroidectomy and subtotal contralateral resec-
tion due to patients’ rejections of hormone substitution.
Median age at initial operation was comparable between
both groups (33 years (12-65) vs. 36 years (15-65); p =
0.07). Initial operation in the contralateral group was sub-
total unilateral resection in 73.3% (22/30) and total uni-
lateral resection in 26.6% (8/30). The initial operation in
the ipsilateral group was a subtotal unilateral resection in
26.6% (21/79) and a subtotal bilateral resection in 73.4%
(58/79).
The incidence of permanent recurrent laryngeal nerve palsy
was significantly higher in patients undergoing redo-sur-
gery on the ipsilateral lobe compared to patients undergo-
ing initial operation (3.8% vs. 1.1%; p = 0.03), whereas
no difference was found in patients with contralateral redo-
surgery compared to patients undergoing initial operation
(p = 1.0). Furthermore, no difference was found in perman-
ent recurrent laryngeal nerve palsy in patients with con-
tralateral redo-surgery and patients undergoing ipsilateral
redo-surgery (p = 0.58). No difference was found in per-
sistent hypoparathyroidism between the groups (table 2).
Significant risk factors for contralateral recurrence in mul-
tivariate regression analysis are shown in table 3. Signi-
ficant risk factors for contralateral recurrence were age
at primary operation <37 years (OR 4.86; 95% CI
1.58–15.01) and time to recurrence <20 years (OR 6.53;
95% CI 2.23–19.01). In contrast, female gender and cystic
nodules are not risk factors for contralateral recurrence.

Discussion

This retrospective study shows that the morbidity rate for
recurrent disease after subtotal resection was significantly
higher for ipsilateral redo-surgery compared to initial sur-

Figure 1

Time to recurrence.
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gery, whereas redo-surgery can be performed safely on the
contralateral lobe. Time to occurrence of recurrent disease
in the contralateral lobe was significantly shorter compared
to recurrence in the ipsilateral lobe. Young age at primary
operation and short time to recurrence are independent risk
factors for contralateral recurrent disease.
Recurrent goitre is a frequent problem following subtotal
resection of the thyroid gland for benign multinodular
goitre disease. Reoperation is associated with an increased
morbidity rate due to postoperative adhesions [4, 6–8].
Clear definition concerning the side of recurrence and its
morbidity in relation to the previous operation is mandat-
ory and often not mentioned in published series. Results of
the present study show that morbidity rate is significantly
higher in redo-surgery compared to initial surgery. Detailed
analysis showed that morbidity rate of reoperation on the
ipsilateral lobe is associated with a significantly higher rate
of persistent recurrent laryngeal nerve palsy compared to
the initial operation due to adhesions. In contrast, reopera-
tion on the contralateral lobe was not associated with an in-
creased persistent recurrent laryngeal nerve palsy rate com-
pared to initial surgery. Reoperation on the contralateral
side is not associated with adhesions, but tissue conditions
comparable to initial surgery. No statistical difference in
persistent recurrent nerve palsy was found between patients
undergoing ipsi- and contralateral redo-surgery due to an
undersized patients’ population.

The reported incidence of recurrence rate ranges from 12%
to 42% [9–11]. In the present series the reoperation rate of
6.9% can be explained by the surgical technique employed.
Extended resection, including at least a hemithyroidectomy
(total lobectomy on one side) as prevention for ipsilateral
recurrent goitre was introduced already in 1991 at our insti-
tution. In multivariate analysis two independent risk factors
for contralateral recurrence were found. First, young age at
primary operation was found as an independent risk factor
for contralateral recurrence. This can be explained with the
higher probability rate of recurrence, when initial operation
was performed at younger age. Second, short time to recur-
rence was also found as an independent risk factor for con-
tralateral recurrent disease. Apart from missing some mi-
cro nodules on the contralateral side on the initial operation
there seems to be a different aetiology to explain the shorter
time to occurrence between ipsi- and contralateral recurrent
disease (fig. 1). Nodules within multinodular goitres in re-
current disease were of polyclonal rather than clonal char-
acter [12, 13]. The proliferation of polyclonal nodules sug-
gests that the polyclonal nodules arise from differentiating
cells with a higher than average growth potential, due to
acceleration of their proliferation rate by unknown super-
ordinate molecular events [14]. With the understanding of
the molecular growth mechanism in goitrogenesis shorter
time of recurrence in the contralateral lobe can be also ex-
plained.

Table 1: Demographic parameters.

Contralateral group
n = 30

Ipsilateral group
n = 79

p-valuea

Age (years) * 56 (17–82) 70 (26–90) <0.001b

Sex (male/female) 2/28 7/72 1.00

Benign nodular goitre 20 (66.7) 59 (74.7) 0.47

Hyperthyroidism 4 (13.3) 12 (15.2) 1.00

Carcinoma 6 (20.0) 8 (10.1) 0.20

Number of recurrences * 1 (1–2) 1 (1–3) 0.22b

Time to recurrence (years) * 20 (1–60) 27 (1–63) 0.03b

Redo-surgery
Total thyroidectomy 3 (10.0) 41 (51.9) –

Hemithyroidectomy 27 (90.0) 25 (31.6) –

Hemithyroidectomy and subtotal contralateral – 13 (16.5) –

Values in parentheses are percentages. *Values are median (range). a Fisher’s exact test unless indicated otherwise. b Student’s t-test.

Table 2: Postoperative morbidity rate.

Initial surgery
n = 1,590

Contralateral group
n = 30

Ipsilateral group
n = 79

p-value a

Nerves at risk 2,609 33 133

Recurrent nerve palsy 30 (1.1)
0 (0)

5 (3.8)
5 (3.8)

0.03
0.58

30 (1.1) 0 (0) 1.00

Hypoparathyroidism 11 (0.7) 1 (1.2) 0.44

0 (0) 1 (1.2) 1.00

11 (0.7) 0 (0) 1.00

Values in parentheses are percentages. a Fisher’s exact test.

Table 3: Multivariate analysis for risk factors for contralateral recurrence.

OR 95% CI p-value
Female gender 1.16 0.19–6.95 0.88

Age at primary operation <37 years 4.86 1.58–15.01 0.006

Time to recurrence <20 years 6.53 2.23–19.01 <0.001

Cystic nodules 2.08 0.78–5.56 0.14

Multinominal logistic regression analysis.
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Limitations of the study include lack of randomisation and
the retrospective study design. Only patients referred to
our clinic were included in the analysis of recurrent dis-
ease. However, as a tertiary referral center specialising in
endocrine surgery the probability that patients with recur-
rent disease were treated elsewhere is very low. At the time
of initial operation both lobes were checked for nodules,
however lesions missed during initial surgery cannot be
fully excluded. Nevertheless, shorter time of recurrence on
the contralateral lobe can mainly be explained by molecu-
lar growth mechanism rather than by missed nodules.
In conclusion, reoperation on the ipsilateral lobe is associ-
ated with a significantly higher morbidity rate compared to
initial surgery. In contrast, reoperation on the contralater-
al lobe carries no additional morbidity. Therefore, it is im-
portant to prevent redo-surgery on the previously operated
lobe by performing at primary operation at least a hemithy-
roidectomy instead of subtotal resection.
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Figures (large format)

Figure 1

Time to recurrence.
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