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Introduction

Preoperative fine needle aspiration
(FNA) and the intraoperative
frozen section (FS) examination of
thyroid masses often fail to detect
differentiated thyroid carcinoma,
especially follicular carcinoma.1-5

When postoperative histologi-
cal examination reveals unexpect-
ed malignancy, we are faced with
the problem of the optimal man-
agement of the thyroid remnant.

The consensus among surgeons
is that completion thyroidectomy
or an initial total thyroidectomy is
advisable in high-risk patients and
large tumours,6,7 and that lobecto-

my is indicated for small papillary
carcinomas measuring less than
1 cm and micro-invasive follicular
carcinomas measuring less than
4 cm.6-8

By contrast, the optimal man-
agement of DTC in low-risk
patients with follicular carcinoma
and papillary carcinoma measur-
ing 1-4 cm remains a controversial
area.

In short, the discussion is
whether lobectomy is preferable
to completion thyroidectomy and
whether the fear of complications
should take precedence over the
fear of contralateral disease and
recurrence.

In our department, at the
University Hospitals of Leuven,
we routinely perform completion
thyroidectomy after the unexpect-
ed diagnosis of DTC, except for
papillary carcinomas measuring
less than 1 cm. 

The goal of our study was to
evaluate this approach by examin-
ing the frequency of malignancy
in residual thyroid tissue and in
the cervical lymph nodes after
completion thyroidectomy. We
also examined the complication
rate for hypoparathyroidism and
recurrent laryngeal nerve injury
(RLN) after the initial surgery and
completion thyroidectomy.

Completion thyroidectomy after the unexpected diagnosis of thyroid cancer

B. Dewil*, B. Van Damme**, V. Vander Poorten*, P. Delaere* and F. Debruyne*

*Department of Otorhinolaryngology, Head and Neck Surgery, and **Department of Pathology, University Hospitals
Leuven, Belgium

Key-words. Thyroid cancer; completion thyroidectomy; hypocalcaemia; laryngeal nerve injury

Abstract. Completion thyroidectomy after the unexpected diagnosis of thyroid cancer. The optimal surgical management
of well-differentiated thyroid cancer (DTC) remains a controversial topic. Preoperative and peroperative investigations
quite frequently fail to detect thyroid cancer in cold nodules, and only postoperative histological examination reveals
malignancy. In these cases many physicians perform a completion thyroidectomy. Others recommend a conservative
approach with close follow-up because of the increased risk of complications after re-operation.
In our department, routine management includes completion thyroidectomy once the histopathological report concludes
that there is carcinoma, except in cases of papillary carcinoma measuring less than 1 cm. The aim of our study was to
determine the incidence of contralateral malignancy and of complications after completion thyroidectomy.
We reviewed the records of 29 patients – 25 women and 4 men – who all underwent completion thyroidectomy because
of an unexpected diagnosis of DTC.
Residual malignancy was found in 12 patients (41.4%) after completion thyroidectomy. In ten patients (34.5%) the
malignancy was localised in the contralateral lobe and two patients (6.9%) had lymph node metastases. Postoperative
transient hypocalcaemia (< 8.0 mg/dl) occurred in five patients (17.2%) and permanent hypocalcaemia (lasting longer
than 6 months) was a feature in two patients. One patient suffered transient laryngeal nerve injury occurred in one patient
and there were no permanent lesions. 
In conclusion, we found residual DTC in 41.4% of patients undergoing reintervention. Because of the rather low re-oper-
ation rate, we prefer to perform a completion thyroidectomy to remove potential occult malignancy and to allow for post-
operative 131I-treatment in all patients with a diagnosis of malignancy in their thyroid lobectomy specimen, with the
exception of papillary carcinoma < 1 cm.
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Materials and methods

The medical records of 29 patients
who underwent completion thy-
roidectomy for DTC at the
University Hospitals of Leuven
from 1985-2004 were reviewed
retrospectively. They were select-
ed from 480 patients treated for
thyroid cancer in our department
between 1985 and 2004. They had
all undergone earlier thyroid
lobectomies for cold nodules.
Postoperative pathologic exami-
nation showed malignancy, so
completion thyroidectomy was
performed. Patients with a papil-
lary carcinoma measuring less
than 1 cm were not re-operated.

The 29 patients (25 women,
4 men) had an average age of
41.9 years (range: 15-69 years)
(Figure 1). Twenty-five patients
were evaluated preoperatively
with thyroid ultrasound and 27
with 99mTc-pertechnetate scinti-
graphy. FNA was performed in
19 patients.

The initial thyroid operation
consisted of a unilateral lobecto-
my in 24 patients (in two cases
combined with enucleation in the
contralateral lobe and in one case
combined with a parathyroidecto-
my). Subtotal thyroidectomy was

performed in three patients and
isthmectomy in two patients.
Intraoperative frozen section was
performed in 20 patients, but was
not conclusive for malignancy in
the peroperative setting.

The second operation consisted
of a completion thyroidectomy
with exploration of the cervical
lymph nodes. Seven patients
underwent cervical lymph node
resections (unilateral in two
patients and bilateral in 5 cases).

Completion thyroidectomy was
performed through the original
low-collar incision, usually with
excision of the previous scar.
Dissection of the overlying skin
and platysma with horizontal sec-
tion of the strap muscles followed.
The RLN, the external branch of
the laryngeal superior nerve and
the parathyroid glands were found
and preserved. Resection of the
thyroid remnant and exploration
of the cervical nodes took place.

After both operations, all
patients underwent nasopharyngo-
laryngoscopy (NPL) during the
first postoperative visit to evaluate
vocal cord function. Serum calci-
um levels were measured and mon-
itored after both interventions.

Hypoparathyroidism was clas-
sified as either transient or perma-

nent. Serum calcium levels of less
than 8.0 mg/dl not requiring
prolonged calcium or calcitriol
supplementation were defined as
transient hypoparathyroidism.
Permanent hypoparathyroidism
was defined as hypocalcaemia
requiring supplemental calcium or
vitamin D for more than 6 months.
Transient recurrent laryngeal
nerve injury was defined as hypo-
function of a vocal cord deter-
mined by NPL. Hypofunction of a
vocal cord lasting more than
6 months was defined as perma-
nent RLN damage. 

Our patients were divided into
low-, intermediate- and high-risk
groups using to the criteria of the
Memorial Sloan-Kettering Cancer
Centre (MSKCC). The low-risk
group consisted of low-risk
patients (under the age of 45) with
a low-risk tumour (< 4 cm, papil-
lary carcinoma, no distant metas-
tasis) and the high-risk group con-
sisted of high-risk patients (above
the age of 45) with a high-risk
tumour (> 4 cm, follicular carci-
noma or high-grade tumour, dis-
tant metastasis). The intermediate-
risk group consisted of two cate-
gories: low-risk patients with a
high-risk tumour or high-risk
patients with a low-risk tumour.

Results

In all patients, the indication for
initial surgery was a benign or
slightly suspectthyroid neoplasm.
In 18 cases, thyroid ultrasound
and computed tomography (CT)
showed a single nodule; in
2 cases, several unilateral nodules
were found; and in 9 patients the
thyroid gland was multinodular
(Table 1).

Scintigraphy showed a cold
nodule in 25 cases and a hot
nodule in 2 cases. The result was

Figure 1
Distribution of age and gender



Table 2

Result frozen section after initial surgery

Result frozen section (FS) number

no malignancy (negative FS) 14
Hashimoto thyroiditis 1
Hürthle cell adenoma 1
follicular hyperplasia (no malignancy) 1
follicular adenoma 1
adenoma with lymphoid infiltration 1
oxyphilic carcinoma,suspicious for malignancy 1

FS not possible because of calcifications 1
No FS executed 8
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unknown in one patient. Pre-
operative FNA showed follicular
neoplasia in most patients, with-
out cellular morphological anom-
alies in 7 patients, with mild to
moderate cellular anomalies

(nuclear atypism and numerous
mitoses) in 3 patients and with
severe cellular anomalies in
2 cases. In the other patients, the
degree of atypism was not further
specified. FNA was not performed

in 9 patients. Peroperative FS was
performed in 20 patients during
the first operation, but was not
conclusive of malignancy
(Table 2). This included the
patients with mild to moderate or
severe cellular anomalies.

Pathologic examination after
the initial resection showed malig-
nancy in all cases. Papillary carci-
noma was found in 8 patients
(27.6%), the follicular variant of
papillary carcinoma in 5 patients
(17.2%), and mixed microfollicu-
lar and papillary carcinoma in
2 patients (6.9%). Follicular carci-
noma was present in 6 patients
(20.7%) and micro-invasive follic-
ular carcinoma in 5 cases (17.2%).
Hürthle cell carcinoma was found
in 3 patients (10.3%). The mean
serum calcium level after initial
surgery was 9.08 mg/dl. One
patient had transient calcium
levels lower than 8.0 mg/dl and
2 patients (6.9%) had a transient
RLN palsy. Completion thy-
roidectomy was performed on
average 43.9 days after the initial
surgery (median: 34 days). 

Definitive pathologic examina-
tion after completion thyroidecto-
my and lymph node exploration
showed residual malignancy in
12 patients (41.4%), see Figure 2.
Malignancy was found in the con-
tralateral lobe in 10 patients
(34.5%) and 2 patients had lymph
node metastases. The residual
malignancy was papillary carcino-
ma in 9 patients (30.6%): papil-
lary carcinoma in 4 patients
(13.8%), follicular variant of pap-
illary carcinoma in 3 patients
(10.3%) and papillary lymph node
metastases in 2 patients (6.9%).
Two patients with follicular carci-
noma after the first operation had
a residual follicular malignancy
and one had a mixed microfollicu-
lar and papillary carcinoma.

Table 1

Initial presentation form

Clinical, ultrasound scan and CT number

solitary nodule 18
multiple nodules unilateral 2
multinodular bilateral 9

99mTc-pertechnetate scintigraphy number

cold thyroid nodule 25
hot thyroid nodule 2
unknown 1

Figure 2
Pathology results after initial and second surgery: no malignancy versus residual malig-
nancy.
Legend: Hürthle cell Ca= Hürthle cell carcinoma; µinvas. foll. Ca= micro-invasive fol-
licular carcinoma; foll. Ca= follicular carcinoma; mixed µfoll&papill. Ca= mixed micro-
follicular and papillary carcinoma; foll.var.papill. Ca= follicular variant of papillary
carcinoma; papill. Ca= papillary carcinoma
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In 58.6%, or 17 patients, no
residual malignancy was found
after the second operation
(Figure 3).

Seventy-five percent of the pap-
illary carcinomas were bilateral.
This was the case for 60% of the
follicular variants of the papillary
carcinoma, 50% of the mixed fol-
licular and papillary carcinomas,
and 33% of the follicular carcino-
mas. In our study, none of our
patients with micro-invasive fol-
licular carcinoma or Hürthle cell
carcinoma had contralateral
malignancy (Figure 2).

The mean serum calcium level
after the completion surgery was
8.62 mg/dl. Transient hypopara-
thyroidism was present in 17.2%
(5 patients) and permanent
hypoparathyroidism in 6.9%
(2 patients). One of those patients
was a woman who also underwent
a parathyroidectomy. One patient
(3.4%) developed a transient RLN

palsy after completion thyroidec-
tomy (Table 3).

We classified our 29 patients
using the MSKCC criteria. There
were 10 low-risk patients, 14
intermediate-risk patients and 5
high-risk patients. There was no
correlation between the risk level
and the presence of contralateral
malignancy. 

Discussion

The management of well-differen-
tiated thyroid cancer (DTC) and
the type of surgery to be undertak-
en both remain controversial in
the literature. The low incidence
of DTC (1% of all malignancies)
and the excellent prognosis for
this cancer in most cases (0.5% of
all cancer-related mortality) make
large prospective studies almost
impossible and it is therefore
unlikely that this issue will be
definitively resolved.1,6,9,10

There is general agreement that
completion thyroidectomy or an
initial total thyroidectomy are
appropriate for high-risk patients
and large tumours. Lobectomy is
also considered to be sufficient for
small papillary carcinomas mea-
suring less than 1cm and micro-
invasive follicular carcinomas
measuring less than 4 cm without
blood vessel invasion.6,7 The opti-
mal management of DTC in low-
risk patients with follicular carci-
nomas and papillary carcinomas
measuring between 1 and 4 cm
remains controversial. There are
several staging and clinical prog-
nostic scoring systems that use
patient age (above or below 40) as
a major factor in the assessment of
cancer mortality risk. Patients can
be allocated to high-risk or low-
risk categories using the AMES
criteria (Age, Metastasis, Extent
of tumour, Size of tumour). Other
classification systems are the
TNM classification, the AGES
scoring system (Age, Grade,
Extent, Size) and the GAMES cri-
teria (Grade, Age, Metastasis,
Extent, Size) of the Memorial
Sloan-Kettering Cancer Centre
(MSKCC). They are all effective
in predicting cancer mortality, but
do not forecast the high number of
recurrences that occur in patients
below 20 years of age.6,7,11,12 Young
patients, who have low mortality
rates but high recurrence rates, are
classified as low-risk cases by
these staging systems, which
some surgeons use to justify uni-
lateral lobectomy.

These surgeons believe that
procedures less aggressive than
total thyroidectomy are sufficient.
They argue that there is only a
small risk of significant contralat-
eral disease and that it is uncertain
that the contralateral disease is
clinically relevant.13,14 They are

Figure 3
Pathology (%) after completion thyroidectomy

Table 3

Complication rates after primary surgery and after completion thyroidectomy

Complications after primary after completion
surgery thyroidectomy

transient hypocalcaemia 1  (3.4%) 5  (17.2%)
permanent hypocalcaemia 2  (6.9%)
transient laryngeal nerve injury 2  (6.9%) 1  (3.4%)
permanent laryngeal nerve injury 0  (0%)
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concerned about increased mor-
bidity after completion thyroidec-
tomy, with an increased risk of
laryngeal nerve injury and the
removal of parathyroid tissue in a
previously operated neck. Some
studies have found no difference
in survival rate among patients
treated with unilateral lobectomy
and those treated with total thy-
roidectomy. However, different
studies have shown that, in experi-
enced hands, total thyroidectomy
or completion thyroidectomy can
be performed safely and with low
morbidity.9,15,16

The two most feared complica-
tions of repeated surgery are
recurrent laryngeal nerve injury
and permanent hypoparathy-
roidism.

In our study, the incidences of
transient and permanent
hypoparathyroidism were 17.2%
(5 patients) and 6.9% (2 patients)
respectively. One of these patients
was a woman who also underwent
a parathyroidectomy. Other stud-
ies showed an incidence of tran-
sient hypoparathyroidism of 3-
17% in completion thyroidecto-
my.15,17-19 Permanent hypoparathy-
roidism was found in 3-5%. The
most feared complication is RLN
injury. In our study, two patients
(6.9%) had a transient RLN palsy
after primary surgery; only one
(3.4%) suffered this complication
after completion thyroidectomy.
None of our patients developed a
permanent RLN palsy. In the liter-
ature, the incidence of transient
palsy varies from 2.5 to 5%, with
the incidence for permanent palsy
varying15,18,19 from 0 to 2.6%. 

It has been stated that comple-
tion thyroidectomy should be per-
formed either within ten days of
the primary surgery or after three
months to reduce the incidence of
complications.20 Recent studies,

however, found no definite indica-
tions that the timing of surgery
affected the rate of complications
after completion thyroidectomy.21

In our study completion thy-
roidectomy was performed on
average 43.9 days after the initial
surgery (median: 34 days). We did
not study the relation between
timing and complication rates.

Most surgeons and endocrinol-
ogists advocate total or comple-
tion thyroidectomy as the standard
treatment for DTC.9 They point to
the high frequency of contralateral
disease as justification for total
excision and to the reduction of
recurrence and distal metastases.
Previous studies9,15,17,20,22 have
reported frequencies for residual
malignancy of 38%, 55.6% and
even 88%. Pasieka et al.17 found
residual cervical malignancy after
completion thyroidectomy in 53%
of their patients: 43% in the con-
tralateral lobe and 10% as locore-
gional lymph node metastases. In
our study we found residual
malignancy after completion thy-
roidectomy in 12 patients
(41.4%). The malignancy was
localised in the contralateral lobe
in ten patients (34.5%) and lymph
node metastases were found in
two patients (6.9%). Another rea-
son for the removal of all thyroid
tissue is that it allows the close
monitoring of serum thyroglobu-
lin levels (in patients without thy-
roglobulin antibodies), which can
used as a marker for recurrent dis-
ease. In addition, there is a
reduced risk of residual disease
becoming clinically significant or
undergoing an anaplastic transfor-
mation. An important advantage
of this treatment is the higher effi-
cacy of radioactive iodine for the
ablation and treatment of residual
or recurrent microscopic dis-
ease.9,15

Although outcome and mortali-
ty may be almost identical after
both types of surgery, the rate of
recurrence is much higher if
surgery is limited because of the
high incidence of contralateral
malignancy in DTC.23 That is why
many surgeons prefer performing
total or completion thyroidectomy
in low-risk patients also. 

Other surgeons and endocrinol-
ogists have advocated the ablation
of the remaining gland with radio-
labelled iodine over completion
surgery. This approach has many
disadvantages, because multiple
doses of 131I are required for the
ablation of large thyroid remnants.
The long-term effects of high
doses of 131I treatment include
parathyroid injury, leukaemia,
temporary bone marrow suppres-
sion and pulmonary fibrosis.15,24

In our opinion, therefore, surgi-
cal resection remains the best way
to remove the thyroid tissue. 

The recent guidelines from
Europe (British Thyroid Associa-
tion)6 and the USA (National
Comprehensive Cancer Network)7

also advocate completion thy-
roidectomy as the gold standard in
patients after lobectomy for a
tumour > 1 cm or, in case of
metastases, recurrence or incom-
plete removal.

In conclusion we found residual
malignancy in 41.4% of our
patients after completion thy-
roidectomy. The complication
rates in our study also suggest that
completion thyroidectomy can be
performed safely with minimal
short-term morbidity and almost
no permanent sequelae.

We think that the extent of
surgery and the decision to per-
form completion thyroidectomy
should not be based on concern
about complications from a
second operation. The goal of
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treatment should not be limited to
the reduction of mortality, but
should also include the reduction
of recurrence and therefore the
improvement of the patient’s
quality of life.

That is the reason we prefer
completion thyroidectomy in all
patients with a diagnosis of malig-
nancy in their thyroid specimen.
The only exception is the very
small papillary carcinoma <1cm.
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