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Completion Total Thyroidectomy in Children
With Thyroid Cancer Secondary
to the Chernobyl Accident

Paolo Miccoli, MD; Alessandro Antonelli, MD; Claudio Spinelli, MD; Marco Ferdeghini, MD;

Poupak Fallahi, MD; Lidio Baschieri, MD*

Objective: To evaluate the usefulness of submitting chil-
dren with thyroid cancer secondary to nuclear acci-
dents to a completion total thyroidectomy.

Design: A case series consisting of patients living and
operated on in Belarus whose parents had asked for a clini-
cal evaluation in a western European center.

Setting: A tertiary care referral center.

Patients: The conditions of 47 children from Gomel,
Belarus, with differentiated thyroid carcinoma follow-
ing the nuclear accident at Chernobyl, Ukraine, were
evaluated at the University of Pisa, Pisa, Italy. In approxi-
mately half of the cases, the treatment in Belarus con-
sisted of a hemithyroidectomy. After a complete evalu-
ation, the decision was made to reoperate on 19 of them
by performing a completion total thyroidectomy. The pre-
operative evaluation revealed that 5 (26%) of the 19 pa-
tients who had undergone a hemithyroidectomy had uni-
lateral recurrent nerve palsy and that 2 (10.5%) had
hypoparathyroidism.

Interventions: Neck ultrasonography was used for
the preoperative localization of thyroid residuals, thy-
roid nodules, suspicious lymph nodes, and a guided
fine-needle aspiration biopsy specimen. The circu-
lating thyroglobulin measurement was obtained
before reoperation. An iodine 131 whole-body scan
(WBS) was performed and circulating thyroglobulin
levels were obtained after completion of the thyroidec-
tomy during withdrawal of levothyroxine sodium
therapy.

Main Outcome Measure: The number of patients with
a recurrence of thyroid cancer and lung or lymph node
metastases after the completion total thyroidectomy.

Resuvlts: The results of the histologic examination were
positive for papillary thyroid cancer in 6 (28.6%) of 21 pa-
tients, 3 with residual cancer in the remaing thyroid lobe
and 3 with metastatic lymph node disease. A posttherapy
WBS demonstrated lung metastases in 5 (28%) of 18 pa-
tients and lymph node metastases in 6 (33%) of 18 pa-
tients; the results of a posttherapy WBS were negative for
metastases in 7 (39%) of 18 patients. Hypoparathyroid-
ism developed in 4 (21%) of 19 patients who underwent a
completion total thyroidectomy; unilateral laringeal nerve
palsy developed in 1 (5.2%) of these 19 patients. Among
22 children who previously underwent total thyroidec-
tomy in Belarus, a diagnostic WBS showed lung metasta-
ses in 10 (45%) of the children and lymph node metasta-
ses alone in 3 (14%) of the children; the results of a
diagnostic WBS were negative for metastases in 9 (41%)
of the children. Statistical analysis showed a nonsignifi-
cant (P>.05) difference in the prevalence of lung and lymph
node metastases in patients who previously underwent to-
tal thyroidectomy compared with patients who under-
went completion total thyroidectomy.

Conclusion: Completion total thyroidectomy allowed
for the diagnosis and treatment of recurrent thyroid can-
cer and lung or lymph node metastases in 61% (11/18)
of the patients in whom residual differentiated thyroid
carcinoma was not previously recognized.

Arch Surg. 1998;133:89-93

From the Endocrine Surgery
Unit (Drs Miccoli and Spinelli),
Clinical Medicine II
(Drs Antonelli, Fallahi, and
Baschieri), and Nuclear
Medicine (Dr Ferdeghini),
University of Pisa, Pisa, Italy.
fDeceased.

HE EXTENT of the initial sur-
gical operation in children
with differentiated thy-
roid carcinoma (DTC) has
been a matter of contro-
versy in the past because some authors de-
scribed an increased incidence of major
complications when performing total thy-
roidectomies compared with hemithyroid-
ectomies.!* Furthermore, because of a gen-
erally favorable outcome, a notable
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decrease in thyroid cancer mortality has
been difficult to conclusively prove with
procedures more extensive than lobec-
tomy. However, more recent reports have
advocated that “the most conservative
treatment for childhood thyroid carci-
noma is total thyroidectomy,” which can
be performed without notable morbidity
by experienced thyroid surgeons. Al-
though surgeons may disagree about the
ideal primary procedure for clinically ap-
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PATIENTS AND METHODS

CLINICAL EVALUATION

The conditions of 20 boys and 27 girls (ranging in age from
6-17 years) suffering from DTC were evaluated in our hos-
pital at the University of Pisa, Pisa, Italy. These children
were not selected by Belarussian physicians based on the
stage of their disease; they were selected by humanitarian
associations based on their parents’ request for a new clini-
cal evaluation to be performed in a western European cen-
ter. All relevant clinical information, including histologic
materials, dates of diagnosis, type of operation first
performed, TNM stage, size of the nodule at diagnosis, the
thyroid hormonal status, the results of neck ultrasonogra-
phy, the results of a chest roentgenogram, and, in a few cases,
the results of WBSs with '3'I, was reviewed. These
children underwent further tests, including a clinical ex-
amination, a complete thyroid laboratory profile, the
determination of thyroid autoantibodies, ultrasonogra-
phy of the neck, a fine-needle aspiration biopsy of any
suspicious mass or area, an 'I WBS, chest roentgeno-
grams, and direct laryngoscopy. Thyroglobulin levels were
obtained in all patients, but they were considered not use-
ful in determining therapy mainly for 2 reasons: (1) 4
patients had high levels of antithyroglobulin antibodies; and
(2) in the other patients, there was not a notable relation-
ship between the presence or absence of metastases or
recurrent disease and the thyroglobulin levels.

SURGICAL FINDINGS

Twenty-one children underwent reoperation in our hos-
pital after informed consent was obtained from their par-
ents in Gomel. Nineteen children in this group had previ-
ously undergone a hemithyroidectomy as determined from
the medical records from Belarus. An initial hemithyroid-
ectomy was performed, although 8 patients had a T4, 6 pa-
tients had a T2, and 2 patients had a T1 N1 tumor (TNM
stage); the 3 other children, whose TNM stage was not pre-
cisely known, were all operated on at least twice for lymph
node metastases. Neck ultrasonography confirmed the pres-
ence of a residual lobe in these children and revealed en-
larged lymph node metastases without detectable residual

thyroid tissue in 2 other patients. The patient sample in-
cluded 14 girls and 7 boys, who ranged in age from 8 to 16
years. All had a confirmed diagnosis of papillary thyroid
carcinoma. Five of the 19 children who had undergone a
hemithyroidectomy had previously undergone a second op-
eration because of the presence of metastases to the lymph
nodes. Thus, the decision was made to perform a comple-
tion total thyroidectomy because, as previously men-
tioned, 16 children had advanced disease according to TNM
stage and the 3 remaining children had previously under-
gone reoperation for metastases to the lymph nodes. All
children who had undergone only hemithyroidectomy un-
derwent reoperation. Thus, the completion total thyroid-
ectomy was performed as described in the literature in 19
patients, and regional lymph node dissection was per-
formed only in 2 other patients.'®!! The mean interval be-
tween the first operation and the completion total thyroid-
ectomy was 38 months (SD, 17 months; range, 12-79
months).

OTHER MEDICAL TREATMENTS
AND PROCEDURES

All patients remained free of thyroid hormone supple-
ments following completion total thyroidectomy to ob-
tain high levels of circulating thyrotropin (>50 nU/mL);
they underwent radioiodine treatment and a diagnostic WBS
using an ' dose based on body weight. This dose ranged
from 1.11X10° Bq to 2.96X10° Bq and was administered
from 4 to 6 weeks after the operation. A WBS was per-
formed 4 days after the administration of *'I; subse-
quently, it was repeated every 3 to 5 days until a maxi-
mum of 15 days after *'l administration.'?

Following "'I therapy, all patients received thyroid hor-
mone with the replacement dose adjusted with the aim of
obtaining suppressed thyrotropin levels (<0.07 pU/mL).
When there was evidence of hypocalcemia, patients were
given oral calcium and 1,25-(OH),-cholecalciferol to re-
store the level of serum calcium to normal.

STATISTICAL ANALYSES
The results are expressed as the mean (+SD) in the range

given. The x* and contingency table analyses were used as
indicated in the “Results” section.

parent unilateral DTC, most would agree about the ne-
cessity for total thyroidectomy in childhood when the dis-
ease is apparently secondary to radiation exposure. A
problem arises when dealing with radiation-exposed
children who have undergone a lobectomy only for
DTC. Under these circumstances, reoperations are re-
quired for the removal of all remaining thyroid tissue.
Some would argue that the increased morbidity of thy-
roid reoperations is too high to justify such a proce-
dure.® For the most part, the existing data cited on
childhood thyroid carcinoma in the literature are ques-
tionable because most series have been collected over a
long period (usually >20 years), often with inconsis-
tency in the surgical approach, the histopathological
examination, radiodiagnostic procedures, and the ad-
equacy of follow-up.”

After the nuclear accident at Chernobyl, Ukraine,
in April 1986, the incidence of thyroid carcinoma in
childhood increased sharply in Belarus, reaching 172
new cases between the years of 1986 and 1992.%
Following the accident at Chernobyl, the highest in-
cidence of DTCs in children there was reported in
the province of Gomel, Belarus, where high doses of
radiation fallout were registered. In this region, one
case of thyroid cancer in children (aged >15 years at
diagnosis) was observed during the period from 1981
to 1985 (rate=0.5, expressed as the annual average per
million children in the Gomel region in the identified
period) before the Chernobyl accident; 143 cases
of thyroid cancer in children (rate=97.0) were
observed during the period from 1991 to 1994 after
the accident.’
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We had the opportunity to evaluate the conditions
of 47 children suffering from DTC, all coming from
Gomel, where the diagnosis of DTC was made follow-
ing the nuclear accident.

These patients had all been operated on by several
surgeons in the same center. In approximately half of the
patients examined, the surgical treatment had consisted
of a hemithyroidectomy. After a careful evaluation of the
conditions of these patients, a decision was made to re-
operate and perform a completion total thyroidectomy
in 19 of these children. The operations were performed
between September and October of 1994.

While the primary purpose of this assistance pro-
gram was humanitarian, during a review of these cases,
some of the information collected was deemed to be of
scientific interest. In fact, because all of the patients
came from a relatively small and compact area (Gomel),
where the exposure to fallout was high and relatively
uniform, the opportunity existed to study a homoge-
neous cohort of patients. Furthermore, clinical evalua-
tions and the surgical and nuclear medical procedures
were all performed in a short time and with standard-
ized techniques, unlike all other studies in which data
were collected for decades and various techniques were
used.

The need for a completion total thyroidectomy is dis-
cussed, and the results of the surgical operations are pre-
sented. The follow-up results with whole-body scans
(WBSs) (using iodine 131) of the patients operated on
are compared with those of the other patients who pre-
viously underwent total thyroidectomy.

— T

SURGICAL FINDINGS

Cervical exploration confirmed the presence of an en-
tire lobe in 18 patients and of almost the entire thyroid
gland in 1 patient. These findings were consistent with
the preoperative echographic findings. The results of his-
topathological studies revealed DTC in 3 (15.8%) of the
19 excised lobes. In 2 of these patients, the diagnosis had
been suspected based on ultrasonography, whereas in the
third patient the lobe appeared normal at echography.
In the only child who had positive fine-needle aspira-
tion biopsy cytologic results for metastasis in a lymph
node, a modified neck dissection was performed in ad-
dition to the completion total thyroidectomy. The re-
sults of histopathological studies confirmed the pres-
ence of metastases from DTC in 5 of 18 removed nodes.
In all the children in whom the results of the fine-
needle aspiration biopsy of enlarged lymph nodes were
negative, node sampling was all the same done at the time
of reoperation. None of the results proved positive on fro-
zen section examination. Lymph nodes were removed
from the cervical region in the 2 additional patients who
underwent total thyroidectomies. A histologic examina-
tion confirmed the presence of metastases in both of them.
Thus, the total number of patients with proven DTC at
reoperation was 6 (28.6%) of 21.

In summary, 19 children in this group underwent
a completion total thyroidectomy and 2 patients had re-

gional lymph node resection because of enlarged lymph
node metastases. The results of a histologic examina-
tion were positive for papillary thyroid cancer in 6 (28.6%)
of the patients, 3 with residual cancer in the remaining
thyroid lobe and 3 with metastatic lymph node disease.

Before the operation, 5 (26%) of 19 patients who had
undergone a previous hemithyroidectomy were proved
to have unilateral recurrent laryngeal nerve palsy by di-
rect laryngoscopy; all of them had also undergone a
lymphadenectomy. Furthermore, 2 (10.5%) of them sur-
prisingly were hypoparathyroid despite a supposed uni-
lateral procedure. After reoperation in our department,
biochemical hypoparathyroidism developed in 3 (15.8%)
of the patients who had undergone completion total thy-
roidectomy; unilateral laryngeal nerve palsy developed
in 1 (5.3%) of these patients. Both complications were
confirmed 6 months after surgery during a new clinical
evaluation performed in our center so that hypoparathy-
roidism was defined as permanent. Two children of 21
had transient hypoparathyroidism.

RESULTS OF THE MEDICAL EVALUATION

Patients Previously Treated
With Hemithyroidectomy

Patients operated on in Pisa underwent ' therapy 1
month after their completion total thyroidectomies. A
posttherapy WBS in 18 of 19 patients whose conditions
were evaluated showed the following results (Table):

1. In the 4 patients in whom histologic examina-
tion results were positive, a WBS showed lung metasta-
sesin 3 (75%) of the patients. In 2 of these patients, lymph
node metastases were also demonstrated.

2. In the 15 patients in whom histologic examina-
tion results were negative, a WBS showed lung metasta-
sesin 2 (13.3%) and lymph node metastases in 6 (40.0%)
of the patients. The condition of 1 of these patients was
not evaluated by a WBS.

Patients Previously Treated With
Total Thyroidectomy

Among 23 patients who previously underwent total thy-
roidectomy, 20 underwent diagnostic WBSs. Eight (40%)
had lung metastases; these metastases were associated with
cervical or mediastinal lymph node metastases in 5 of the
patients. Lymph node metastases alone were detected in
3 (15%) of the patients. The 3 patients whose condi-
tions were not evaluated by a WBS showed no evidence
of radiologically detectable metastases. Two patients who
underwent regional lymph node dissection in our hos-
pital because of palpable nodes demonstrated lung me-
tastases as well as other lymph node metastases on a sub-
sequent WBS. One of these patients also had bone
metastases.

STATISTICAL ANALYSES

Contingency table and x* analyses showed a nonsignifi-
cant (P>.05) difference in the prevalence of lung and
lymph node metastases in patients who previously un-
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Prevalence of Lung and Lymph Node Metastases,
by a WBS, in Patients Treated With Completion
Total Thyroidectomy or in Patients Who
Previously Underwent Total Thyroidectomy*

Patients Treated Patients Who

Location of With a Completion Previously Underwent
Metastases Total Thyroidectomy Total Thyroidectomy
Lung 5t 10%

Lymph node 6 3

No cancer 7 9

Total 18 (1 not evaluated) 22

*All data are given as the number of metastases. WBS indicates
whole-body scan.

tPlus 2 lymph node metastases.

$Plus 8 lymph node metastases.

derwent total thyroidectomy compared with patients who
underwent completion total thyroidectomy.

B COMMENT ey

Although no consensus exists about the idea l surgical treat-
ment for DTC, there are undeniable advantages to the use
of total thyroidectomy that are particularly pertinent in the
management of children with this disease."> Among the
arguments favoring total thyroidectomy, the most impor-
tant is the ability to detect occult metastases with a WBS
and to subsequently treat them effectively with therapeu-
tic doses of radioactive iodine."*'® Furthermore, a total thy-
roidectomy eliminates any residual contralateral neo-
plasm and eliminates the subsequent possibility of remnant
recurrence.'” The ablation of all thyroid neoplasms also
prevents the possible transformation of residual DTC to
an undifferentiated or anaplastic thyroid carcinoma with
the passage of time.'* Another added advantage is the fact
that thyroglobulin levels are more useful indicators of re-
current disease when all thyroid tissue has been entirely
removed.'® Finally, some recent studies suggest that there
is an improved survival and decreased recurrence rate in
patients who have undergone a total or an almost total thy-
roidectomy.'”!® In one study of children, cervical recur-
rence in a large series of patients treated by a total thy-
roidectomy was significantly lower than that reported in
a similar series in which a less radical procedure was per-
formed.’ The rationale for routinely performing total thy-
roidectomy in children previously exposed either to ex-
ternal radiation or to nuclear fallout is supported by the
prevalence of multifocal disease and the high incidence
of regional and distant metastases. The incidence of pul-
monary metastases is from 5 to 10 times higher than in
adults with DTC.

The detection of occult metastases by a WBS is only
feasible after a total thyroidectomy has been done. The
high incidence of lung metastases in children has previ-
ously been documented in several series.'** However,
most are first detected by an *'I scintiscan after total thy-
roidectomy and not by either a chest roentgenogram or
a computed tomographic scan.'*?! In the absence of a WBS
follow-up after operation, it is likely that the incidence
of pulmonary metastases is grossly underestimated.** If
pulmonary metastases progress to a stage at which they

become apparent by standard x-ray film, it may be too
late to treat them effectively, even with high doses of *'1.%!
Our experience confirms the high incidence of lung me-
tastases that were occult until a completion total thy-
roidectomy was performed. In 5 of 18 patients, chest x-
ray films were negative for pulmonary metastases that only
became apparent following a WBS after operation. These
lung metastases would have been missed at a time when
they could have been effectively treated with radioac-
tive iodine. When lung metastases were considered with
additional node and bone metastases detected by a WBS,
we were able to diagnosis the recurrence or persistence
of DTC in 61% (11/18) of the patients who underwent
completion total thyroidectomy. The absence of any no-
table difference in the prevalence of lung and lymph node
metastases between the group previously treated with to-
tal thyroidectomy and the group that underwent comple-
tion total thyroidectomy is noteworthy. It is apparent that
the criteria used to estimate the clinical disease stage that
led to a “less radical approach” were incapable of judg-
ing the extent of the disease. A total thyroidectomy should
have been considered a more conservative approach rather
than radical in the management of these children.” The
incidence of residual disease found in the contralateral
lobe after completion total thyroidectomy in patients with
DTC has been reported to be as high as 40%.* In our se-
ries, the presence of papillary thyroid cancer within the
thyroid was found in 3 cases and the presence of re-
sidual metastatic cervical lymph nodes was found in an-
other case, resulting in an incidence of residual cervical
disease in 4 (21%) of 19 patients who underwent comple-
tion total thyroidectomy. This figure is considerably lower
than that reported by Levin et al,”® who demonstrated that
64% of their patients who underwent completion total
thyroidectomy had residual carcinoma. Unlike other stud-
ies that included patients who were selected during 3 or
more decades, the observations reported in this study have
been obtained during a short time in which standard-
ized techniques were used for the operative procedures
and the "' scintiscan. This is a distinctive feature of this
report when compared with all others in the literature.”
Because of the high incidence of unsuspected carci-
noma in children with DTC who have undergone a uni-
lateral lobectomy, almost all authors agree that it is im-
portant to remove the remaining thyroid lobe even though
there is considerable concern about possible complica-
tions. Reoperative thyroid surgery has been associated
with a high morbidity, according to some of the older
series reported in the literature.® Some authors have even
advocated ' ablation of an entire remaining thyroid lobe
to achieve a similar result.** There are disadvantages to
this method that make it a poor alternative. Complete
thyroid ablation often requires the use of several large
doses of radioactive iodine, and even then it may not be
successful. This is more likely to be the case when a large
thyroid remnant or an entire lobe is left. Another con-
cern is that there may be sublethal injury to thyroid can-
cer cells from minimal uptake of '1, sufficient to im-
pair subsequent uptake of *'I and negating its therapeutic
effectiveness.”” One other recently recognized problem
is the possibility of radiation injury to adjacent parathy-
roid glands, causing a long-term risk for the subsequent
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development of parathyroid neoplasm. Some authors have
reported an increased risk of parathyroid, salivary gland,

brain, and breast tumors after external radiation.?® These 3
concerns are even further increased in children previ-
ously submitted to radiation to the neck or radioactive fall- 4
out; restricting the use of *'I specifically for the therapy
of nonresectable DTC is recommended. Because of these °
concerns, surgical resection is preferred for ablating any
notable amount of thyroid tissue. In experienced hands, 6
a completion total thyroidectomy can be performed safely
with little morbidity to the patient.?”* In our series, an g
injury to the recurrent laryngeal nerve did occur in one
patient of 19, but the child was undergoing her fourth op-
eration and reaction around the residual lobe was exten- 9
sive. Our experience confirms that nerve complications
should be infrequent even during repeated surgical pro- 10
cedures. In contrast, hypoparathyroidism occurred in 3
patients who underwent completion total thyroidec-
tomy. This is disappointingly high, even when consider- "
ing that these patients were all undergoing their second, 1
third, or fourth operation. It must be assumed that at least
2 parathyroid glands were injured or excised at the time
of the initial lobectomy. We were surprised to detect 2 pa- 13
tients with hypoparathyroidism prior to reoperation, even
though they had only undergone hemithyroidectomies. 1
This suggests that a bilateral surgical dissection had been
performed during the first operation, despite the fact that 15
only one lobe had been removed. When hemithyroidec-
tomy has been chosen as treatment, any dissection of the 1
contralateral lobe should be avoided. However, we would
strongly recommend that children with thyroid nodules
exposed to nuclear fallout undergo a total thyroidectomy 17
when DTC is present. When that policy is widely ac-
cepted, there should be no need for a completion total thy- 18
roidectomy. In conclusion, in our series of children with 19
DTC secondary to the Chernobyl accident, completion to-
tal thyroidectomy allowed for the diagnosis and treat-
ment of residual DTC in 21% (4/19) of the patients and 20
treatment of lung or lymph node metastases in 61% (11/
18) of the patients in whom residual DTC was not previ-
ously recognized. Completion total thyroidectomy avoids 21.
the use of large doses of *'I, which destroys normal thy-
roid tissue, and allows for the earlier and more effective 99
use of *'I specifically for persistent DTC that is not sur- '
gically resectable. Reoperations for completion total thy-
roidectomy are usually safe, providing that the contralat- 23.
eral lobe has not been extensively mobilized during the o1
first procedure. '
25.
Reprints: Paolo Miccoli, MD, Endocrine Surgery Unit, Uni-
versity of Pisa, Via Roma 67, 56100 Pisa, Italy.
26.
m 27.
1. La Quaglia MP, Corbally MT, Heller G, Exelby PR, Brennan MF. Recurrence and 28.
morbidity in differentiated thyroid carcinoma in children. Surgery. 1988;104:
1149-1156. 29.
2. Cohn KH, Backdahl M, Forsslund G, et al. Biologic consideratons and operative
S

strategy in papillary thyroid carcinoma: arguments against the routine perfor-
mance of total thyroidectomy. Surgery. 1984;96:957-968.

. Rossi RL, Cady B, Silverman ML, Wool MS, Horner TA. Current results of con-

servative surgery for differentiated thyroid carcinoma. World J Surg. 1986;10:
612-622.

. Tallroth E, Backdahl M, Einhorn J, Lundell G, Lowhagen T, Silfersward C. Thy-

roid carcinoma in children and adolescents. Cancer. 1986;58:2329-2332.

. Harness JK, Thompson NW, McLeod MK, Pasieka JL, Fukuuchi A. Differenti-

ated thyroid carcinoma in children and adolescents. World J Surg. 1992;16:547-
554.

. Beahrs OH, Vandertoll DJ. Complications of secondary thyroidectomy. Surg Gy-

necol Obstet. 1963;117:535-539.

. Lo Gerfo P. Invited commentary. World J Surg. 1992;16:553-554.
. Demichik E. Augmentation de I'incidence et traitment du cancer thyroidien de

I'enfant en Bielorussie aprés I'accident de Tchernobyl. Lyon Chir. 1993;90:22-
25.

. Antonelli A, Miccoli P, Derzhitski VE, Panasiuk G, Solovieva N, Baschieri L. Epi-

demiological and clinical evaluation of thyroid cancer in children coming from
the Gomel region (Belarus). World J Surg. 1996;20:867-871.

. Thompson NW. Differentiated thyroid carcinoma in children. Presented at the

Treatment of Thyroid Cancer in Childhood Workshop; September 10, 1992;
Bethesda, Md.

. Thompson NW, Olsen WR, Hoffman GL. The continuing development of the tech-

nique of thyroidectomy. Surgery. 1973;73:913-927.

. Sherman S|, Tielens ET, Sostre S, Wharam MD, Ladenson PW. Clinical utility of

posttreatment radioiodine scans in the management of patients with thyroid car-
cinoma. J Clin Endocrinol Metab. 1994;78:629-634.

. Friedman M, Pacella BL. Total versus subtotal thyroidectomy: arguments, ap-

proaches, and recommendations. Otolaryngol Clin North Am. 1990;23:413-
427.

. Ward PH. The surgical treatment of thyroid cancer. Arch Otolaryngol Head Neck

Surg. 1986;112:1204-1206.

. Ramacciotti C, Pretorius HT, Line BR, Goldman JM, Robbins J. Ablation of non-

malignant thyroid remnants with low doses of radioactive iodine: concise com-
munication. J Nucl Med. 1982;23:483-489.

. Girelli ME, Busnardo B, Amerio R, et al. Serum thyroglobulin level in patients

with well-differentiated thyroid cancer during suppression therapy: study on 429
patients. Eur J Nucl Med. 1985;10:252-254.

. Mazzaferri EL, Jhiang SM. Long term impact of initial surgical and medical therapy

on papillary and follicular thyroid cancer. Am J Med. 1994;97:418-428.

. De Groot LJ, Reilley M. Radiation associated thyroid neoplasia. In: Advances in

Thyroid Neoplasia. Rome, Italy: Field Educational Italia; 1981:149-160.

. Sclumberger M, De Vathaire F, Travagli JP, et al. Differentiated thyroid carci-

noma in childhood: long term follow-up of 72 patients. J Clin Endocrinol Metab.
1987;65:1088-1094.

Thompson NW. In discussion: Zimmerman D, Hay ID, Gough IR, et al. Papillary
thyroid carcinoma in children and adults: long-term follow-up of 1039 patients
conservatively treated at one institution during three decades. Surgery. 1988;
104:1157-1166.

Zimmerman D, Hay ID, Gough IR, et al. Papillary thyroid carcinoma in children
and adults: long-term follow-up of 1039 patients conservatively treated at one
institution during three decades. Surgery. 1988;104:1157-1166.

Pasieka JL, Thompson NW, McLeod MK, Burney RE, Macha MR. The incidence
of bilateral well-differentiated thyroid cancer found at completion thyroidec-
tomy. World J Surg. 1992;16:711-717.

Levin KE, Clark AH, Duh QY, Demeure M, Siperstein AE, Clark OH. Reoperative
thyroid surgery. Surgery. 1992;111(suppl 6):604-609.

Goolden AW. The indications for ablating normal thyroid tissue with '3'l in dif-
ferentiated thyroid cancer. Clin Endocrinol (Oxf). 1985;23:81-86.

Beierwaltes WH, Rabbani R, Dmuchowski C, Lloyd RV, Eyre P, Mallette S. An
analysis of ‘ablation of thyroid remnants’ with "'l in 511 patients from 1947-
1984: experience at the University of Michigan. J Nucl Med. 1984;25:1287-
1293.

Bondeson AG, Bondeson L, Thompson NW. Hyperparathyroidism after treat-
ment with radioactive iodine: not only a coincidence? Surgery. 1989;106:1025-
1027.

Calabro S, Auguste L, Attie JN. Morbidity of completion thyroidectomy for ini-
tially misdiagnosed thyroid carcinoma. Head Neck Surg. 1988;10:235-238.
Auguste LJ, Attie JN. Completion thyroidectomy for initially misdiagnosed thy-
roid cancer. Otolaryngol Clin North Am. 1990;23:429-439.

Reeve TS, Delbridge L, Brady P, Crummer P, Smyth C. Secondary thyroidec-
tomy: a twenty year experience. World J Surg. 1988;12:449-453.

ARCH SURG/VOL 133, JAN 1998

93

Downloaded from www.archsurg.com on November 9, 2009
©1998 American Medical Association. All rights reserved.


http://www.archsurg.com

