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Abstract-Since there are no prospective studies concerning the treatment of thyroid cancer, 
there continues to be a considerable disagreement about the ‘best’ or most appropriate form oj 
surgical treatment for patients with papillary or follicular thyroid cancer. Some surgeons 
recommend selective treatment depending upon the gpe of thyroid tumor and stage of the disease. 
Some advocate thyroid lobectomy and isthmusectomy, some near total thyroidectomy, and some 
total thyroidectomy for patients with papillary and follicular thyroid cancer. 

Total thyroidectomy for thyroid cancer would be the treatment of choice for virtually all patients 
with thyroid carwers tf it could be done without complications. We therefore reviewed 160 
consecutive patients who had total thyroidectomy for suspected or proven thyroid cancer to determine 
the complication rate of total thyroidectomy. One hundred and three patients had primary 
operations, 57 had reoperations with completion of total thyroidectomy and 124 had thyroid 
cancer. Serious complications (i.e. vocal cord paralysis or hypoparathyroidism) included two cases 
of transient bilateral recurrent nerve palsy, two patients with presumed transient unilateral vocal 
cord paralysis, three recurrent laryngeal nerves that were purpose& sacn&ed because of invasion 
of the nerve, and one case of permanent hypoparathyroidism. Two other patients developed 
postoperative wound infections. On& one of the permanent complications, the case of permanent 
hypoparathyroidism, could have been avoided by a lesser procedure. 

The experienced surgeon can pe,form a total thyroidectomy with minimal morbidity, and this 
procedure has certain theoretical and practical advantages. It should not be done, however, if it 
will result in a significant complication rate and, in selected patients, it may be preferable to 
leave a small amount of thyroid tissue to protect the blood sup& to the parathyroid glands or 
recurrent laryngeal nerve. 

INTRODUCTION 
THERE continues to be considerably controversy 
concerning how much thyroid tissue should be 
removed in patients with thyroid cancer. Some 
surgeons such as Cady [ 11, Carcangiu [2], Crile [3], 
Farrar [4], Schroeder [5], Wanebo [6] and their 
colleagues advocate thyroid lobectomy including 
isthmusectomy; some such as Beahrs [7] and Buck- 
Walter and Thomas [8], recommend near total 
thyroidectomy; and others such as Attie [9], Beier- 
waltes [lo], Clark [ll], Harness and Thompson 
[12], Heitz [13], Lennquist [14], Massin [15], 
Samaan [ 161, Schlumberger [17] and their associ- 
ates advocate total thyroidectomy 

The arguments in favor of lobectomy are that this 
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operation has a lower morbidity (only one recurrent 
nerve at risk and only two parathyroid glands at 
risk) and the prognosis following this operation is 
comparable in some studies to that occuring after 
more aggressive operations. The remaining thyroid 
tissue can subsequently be ablated by radioactive 
iodine. The arguments for near total thyroidectomy 
are that it has a greater chance of removing all 
thyroid tumor from within the thyroid gland, but it 
is less likely than total thyroidectomy to result in 
complications. A smaller dose of radioactive iodine 
would subsequently be required, after near total 
thyroidectomy than after lobectomy, to ablate the 
remnant thyroid tissue. Most supporters of the 
above two approaches admit that in patients with 
bilateral tumors, metastatic disease or recurrent 
cancer total thyroidectomy is often necessary. Total 
thyroidectomy has the advantage of removing all 
thyroid tissue and thus intrathyroidal tumor, and 
total thyroidectomy also allows the use of radio- 
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active iodine for scanning and ablating possible 
residual local tumor or metastases. 

There is little question that lobectomy exposes 
the patient to less risk of surgically induced compli- 
cations including injury to the recurrent laryngeal 
nerves or hypoparathyroidism than does total thy- 
roidectomy. There is also nearly unanimous agree- 
ment that any thyroid operation less than 
lobectomy, except for lesions in the isthmus, is 
contraindicated because of a higher recurrence and 
death rate, and because it makes reoperation more 
difficult [la]. Total thyroidectomy has certain 
theoretical and practical advantages in contrast to 
less extensive operations. Several major questions, 
however, remain: (1) can a total thyroidectomy be 
done? (2) can it be done safely? (3) is it worth doing? 
that is, does it lower the recurrence rate and/or 
improve survival? 

This report concerns the senior surgeon’s experi- 
ence with 160 consecutive patients having total 
thyroidectomy at the University ofcalifornia Medi- 
cal Center and the Veterans Administration Medi- 
cal Center from January 1977 to January 1987. 
The age of the patients ranged from 21 to 78 years. 
There were 93 women (mean age 41 years) and 67 
men (mean age 44 years), Fifty-seven of these 
operations are completion total thyroidectomy after 
one or more previous operations and 124 patients 
had thyroid cancer. Twenty-four patients had con- 
comitant modified radical neck dissections and 16 
had the regionally involved nodes removed. Twelve 
of these patients also had coexistent parathyroid 
tumors removed and two patients had a median 
sternotomy. 

Virtually all of the patients who had total thyroid- 
ectomy for benign thyroid nodules had a history of 
receiving low-dose therapeutic radiation. All thy- 
roid cancers were considered papillary if there were 
any papillary elements as designated by the Amer- 
ican Thyroid Association [ 191. Follicular thyroid 
cancers therefore had only follicular elements. Sev- 
eral patients had more than one tumor (one papil- 
lary and separate follicular in opposite lobe, one 
papillary and mucin positive adenocarcinoma, one 
Hurthle cell and papillary carcinoma, and one 
papillary carcinoma and C cell hyperplasia). Total 
thyroidectomy is defined as the surgeon’s attempt 
to perform an extra-capular removal of the entire 
thyroid gland, preserving the parathyroid glands, 
recurrent laryngeal nerves and external laryngeal 
nerves. The technique used is comparable with 
that previously reported [20-221 and operating 
telescopes (2.5 power magnification with wide angle 
viewing by Designs for Vision) were used by the 
operating surgeon. Briefly, the technique of total 
thyroidectomy consists of ligating the branches of 
the inferior thyroid artery proximally, and by care- 
fully dissecting the parathyroid glands from the 

thyroid gland. As the tissues are dissected from 
the thyroid gland, the recurrent laryngeal nerve is 
identified low in the neck, or high in the neck at the 
level of the ligament of Berry just before it enters 
the cricothyroid muscle. The nerve is usually not 
initially identified on the lateral side of the thyroid 
gland because this technique makes devasculariz- 
ation of the parathyroid glands more likely. Only 
small amounts of tissue are divided at any one time 
so that the recurrent nerves are not damaged. 
Occasionally it is necessary to transplant a para- 
thyroid gland. This usually occurs when the para- 
thyroid glands are situated anteriorly on the thyroid 
gland and therefore must be swept from the thyroid 
gland on a long vascular pedicle (Figs 1 A and 1 B) . 
The nature of the presumed normal parathyroid 
gland is confirmed by biopsy and frozen section 
examination before transplantation to avoid mis- 
takenly transplanting thyroid cancer. 

In a previous study we have reported that total 
thyroidectomy results in no iodine uptake, above 
background levels, in 26% of our patients, whereas 
74% of our patients had some uptake (generally less 
than 1%) either in the thyroid bed or elsewhere 
[ 111. Serum calcium levels were measured on the 
evening of thyroidectomy and on the subsequent 
two mornings prior to discharge in patients who 
remained in the hospital more than one day post- 
operatively. In patients who were discharged on the 
first postoperative day, the serum calcium level was 
determined as an outpatient. A patient was judged 
to have hypoparathyroidism if he required both 
calcium and vitamin D to sustain a normal serum 
calcium level. Examination of the vocal cords was 
only done if the patient was noted to have, or 
volunteered to have, a change in voice or difficulty 
swallowing. 

RESULTS 
During a 10 year period, 124 patients had a total 

thyroidectomy for thyroid cancer (papillary 95, 
follicular 15, medullary 9, Hurthle cell 4, undiffer- 
entiated 1) (Table l), and 36 patients had a total 
thyroidectomy for benign thyroid disorders, almost 
all having a history ofreceiving low dose therapeutic 
radiation. 

Complications occurred in 10 patients (5.6%) 
and permanent complications in three patients 
(1.9%). As we have reported previously [ 111, two 
patients in the first 82 consecutive patients treated 
by total thyroidectomy had transient bilateral recur- 
rent laryngeal nerve palsy and one patient had 
permanent hypoparathyroidism. The patient with 
hypoparathyroidism required bilateral modified 
radical neck dissections for extensive lymph node 
metastases. No other patients took calcium for more 
than 6 weeks. In the subsequent 66 patients we 
have had two presumed unilateral recurrent nerve 
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(a) (b) 

PARATHYROlOS AT NO RISK PARATHYROIDS AT RISK 

Fig. 1 a and b. IMustration of thyroid and parathyroid glands. When parathyroid glands are situated anterior0 on the thyroid gland 
(Fig. la), there is more risk of injury because thy can be devascularizcd when dissecting them free from the thyroid. When the 

parattyroidglands are situated off the thyroidgland (Fig. 1 b) it is much easier to preserve them. 

Table 1. Histology of malignant thyroid neoplasms 

Type 

Papillary* 
Follicular 
Medullary 
Hurthle 
Undifferentiated 

Total 

KO. 

95 
15 

9 
4 
1 

124 

(Percentage) 

(77) 
(12) 

(7) 
(3) 
(1) 

(100) 

*Several patients had more than one malignant tumor type and 
36 patients had benign thyroid neoplasms. 

palsies and three permanent unilateral nerve pals- 
ies. The two patients with probable transient palsies 
of the recurrent laryngeal nerve were hoarse for 
approx. 1 month and their normal voices returned 
spontaneously. In three patients with a permanent 
palsy, the left recurrent largyngeal nerve was pur- 
posely sacrificed. One occurred in a 32 year old 
man from Germany who had an invasive left sided 
papillary thyroid cancer with regional node metast- 
ases. He had a total thyroidectomy and left modified 
neck dissection and the left recurrent laryngeal 
nerve was preserved by fracturing the tumor from 
the nerve. At the completion of the operation, 
however, the nerve was encased in tumor and it was 
therefore purposely sacrificed (Fig. 2). A primary 
nerve anastomosis was performed, but at 6 months 
his nerve was not functioning. The second patient 
was a 33 year old woman with a papillary thyroid 
carcinoma that invaded the esophagus and recur- 
rent nerve (Fig. 3). She also had tumor fractured 

off the recurrent laryngeal nerve but because all 
the tumor could not be removed the nerve was 
sacrificed. The third patient was a 69 year old 
women with an invasive papillary thyroid cancer 
that invaded the trachea and the left recurrent 
laryngeal nerve. She was treated by a total thyroid- 
ectomy, a left modified radical neck dissection, 
stripping of tumor from the esophagus and left 
recurrent laryngeal nerve as well as resection of the 
left posterior wall of the trachea. Because all tumor 
could not be removed from the left recurrent 
laryngeal nerve it was sacrificed. 

Other complications included streptococcal 
wound infections in two patients; one in a 33 
year old woman after a total thyroidectomy for 
Hashimoto’s thyroid& and papillary thyroid cancer, 
and one after a completion total thyroidectomy in a 
62 year old man who had two previous thyroidec- 
tomies at another hospital. He had also previously 
received 100 millicuries of radioactive iodine for a 
recurrent follicular thyroid carcinoma. This patient 
required a median sternotomy for removal of his 
invasive recurrent follicular carcinoma that 
extended into the mediastinum and also involved 
the regional cervical nodes (Fig. 4). There were no 
cases of postoperative bleeding requiring reoper- 
ation or other complications. 

The duration of hospitalization is illustrated in 
Fig. 5. All but 12 patients (7.5%) were discharged 
within 3 days of operation and 120 patients (75%) 
were discharged within 2 days. None of these pati- 
ents required rehospitalization. 

The reasons why the 12 patients required hospita- 
lization for more than 3 days after total thyroidec- 



308 O.H. Clark et al. 

tomy are listed in Table 2. Five patients had 
modified radical neck dissections as well as total 
thyroidectomy and two patients had median sterno- 
tomy as well as a regional or modified neck dissec- 
tion. Bilateral transient vocal cord paralysis 
occurred in two patients and resolved spontaneously 
within 5 days [ll]. One patient had papillary 
thyroid cancer, Hashimoto’s thyroiditis and involve- 
ment of mediastinal lymph nodes, and one patient 
with a rapidly enlarging (approx. 200 g) goiter was 
diagnosed as having an undifferentiated thyroid 
carcinoma by frozen section examination of a lymph 
node. On permanent section, he was found to have 
only thyroiditis. Four patients were hospitalized for 
more than 3 days for initiation of chemotherapy or 
external radiation therapy and one patient remained 
hospitalized for further evaluation of amyloidosis. 

Table 2. Reasons for prolonged hospitalization in 12 patients 
(total thyroidectomy) 

Associated procedures 
or conditions No. (Percentage) 

Modified radical neck 
dissection (MRND) 

MRND plus median 
sternotomy 

Bilateral transient nerve 

palsy 
Further medical treatment 

of tumor 
Further evaluation of 

amyloidosis 

Total 

3 (25) 

2 (17) 

2 (17) 

4 (33) 

1 (8) 

12 (100) 

DISCUSSION 
Some surgeons argue against total thyroidectomy 

because they feel that the risk of this operation is too 
high to warrant this procedure, and the prognosis in 
some retrospective studies is no better after total 
thyroidectomy than after lesser procedures [ 1, 4-61. 
Total thyroidectomy obviously should not be done 
in a patient who is mentally deficient and will not 
take thyroid hormone and should not be done by a 
surgeon not trained in this procedure. It is also 
unnecessary for papillary thyroid cancers less than 
1.5 cm in size since the prognosis is so good [23, 241. 
Total thyroidectomy should also not be done in 
patients when it will make them hypoparathyroid, 
because the parathyroid glands are situated anter- 
iorly on the thyroid gland. In these patients a 
near total thyroidectomy is preferable and a small 
amount of thyroid tissue is left to protect the para- 
thyroid glands, or the parathyroid glands should be 
autotransplanted. When a small amount of thyroid 
tissue is left to protect parathyroid glands this tissue 
can subsequently be ablated with radioactive iodine. 

When one plans to autotransplant parathyroid tis- 
sue, the presumed normal parathyroid gland always 
should be biopsied first to make sure one does 
not transplant metastatic thyroid cancer. Using 
magnification at the time of thyroidectomy appears 
to be helpful in avoiding both hypoparathyroidism 
as well as injury to the recurrent laryngeal nerves. 

When should a recurrent laryngeal nerve be 
purposely sacrificed? In most patients if the vocal 
cords are functioning normally the recurrent lar- 
yngeal nerve can be dissected free from the tumor 
whereas if the nerve is not functioning, it should be 
sacrificed. In some patients, however, the nerve is 
directly invaded and still functioning. Resection 
appears indicated if in these patients, there is no 
other evidence of metastatic disease. 

This study, as have other studies [9-12, 141, 
demonstrates that total thyroidectomy can be per- 
formed safely with a minimal complication rate. A 
surgeon does not perform total thyroidectomy unless 
he can perform this operation with safety because 
one will not be referred patients if there is an 
appreciable complication rate. A procedure less 
than total thyroidectomy in these 160 patients 
would have avoided only one permanent and poss- 
ibly four transient complications. 

The primary reason some surgeons advocate 
lesser procedures than total thyroidectomy is 
because of fear of complications [40]. They justify 
this approach by stating that most patients do well 
with less extensive operations. They add that the 
results in some retrospective studies suggest that 
the survival rate does not differ when total thyroid- 
ectomy is compared to leser procedures [4, 61. We 
would agree that most patients (approx. 80%) with 
papillary and follicular thyroid cancer do well 
almost regardless of how they are treated, and about 
5% do poorly regardless of how they are treated. 
This leaves about 15% who appear to benefit from 
total thyroidectomy and subsequent scanning and 
treatment with radioactive iodine and TSH sup- 
pressive therapy [23, 261. Because most patients do 
well, large numbers of patients are required to 
demonstrate significant differences in survival rate 
in response to treatment [23]. We feel that the lives 
of approx. 15% of patients with thyroid cancer may 
be lost because of less than complete treatment. 

One might suggest that it is possible to select 
patients who will benefit from more aggressive 
treatment. We know that certain factors influence 
survival in patients with papillary and follicular 
thyroid cancer including: (1) age of the patient 
(older patients do worse), (2) sex (men do worse 
than women) and (3) stage of the tumor (large 
tumors, invasive tumors, regional node involvement 
and distant metastases are detrimental to survival). 
Recent studies also suggest that DNA analysis [27] 
and adenylate cyclase response to TSH or EGF 
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Fig. 4 Magnetic resonance imaging (MRI) scan of a 62 year old man with recurrent follicular thyroid carcinoma with extension 
substerna& despite two previous partial thyroid resections and 100 millicuries of radioactive iodine (arrows delineate anterior 

extension of tumor). 
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Fig. 5. Duration of hospitalization inpatients treated by total thyroidec- 
tomy. 

binding may be helpful for predicting survival 
[28, 291. P er a s h p some day we will be able to 
determine preoperatively who will require total 
thyroidectomy and who can receive minimal treat- 
ment. 

What is the rationale for total thyroidectomy? 
Most patients with differentiated thyroid cancer 
have at least microscopic involvement of the 
regional lymph nodes [30]. Most clinicians, how- 
ever, do not recommend prophylactic node dissec- 
tion because former studies suggest that despite the 
presence of microscopic disease in the nodes of 80% 
of these patients, only 10% of patients develop 
recurrent disease [31]. Several studies have demon- 
strated that patients who receive an ablative dose 
of radioactive iodine after total thyroidectomy have 
the lowest rate of local recurrence [23] or distant 
metastases [ 15, 171. This is probably because it 
destroys the micrometastases. Rossi et al. [32] 
reported that 73% of their patients who received 
ablative therapy with radioactive iodine appeared 
to benefit from this procedure. Obviously, one must 
ablate any residual normal thyroid tissue before one 
can use radioactive iodine to ablate any residual 
thyroid cancer. This wastes the radioactive iodine 

that might be required later to treat further persist- 
ent or recurrent disease. We would agree with the 
recent conclusion by Schlumberger et al. [17] who 
reported that ‘It is much easier to cure micrometast- 
ases (with radioactive iodine) than it is to palliate 
macronodules. Hence, the aim of the management 
should be to detect and treat metastases as soon as 
possible.’ By doing a total thyroidectomy one can 
subsequently administer radioactive iodine to be 
sure that there are no functioning metastases and 
treat metastases that are evident by scanning. 

Total thyroidectomy also eliminates micro- or 
macrometastaes in the contralateral thyroid lobe 
that occurs in 30-87.5% of persons with papillary 
thyroid carcioma [ 11, 33-351 and also decreases 
the risk of recurrent central neck disease 
[22, 33, 351. This is important because about half 
of the patients who develop recurrent differentiated 
thyroid cancer die of central neck disease [36, 371. 
Total thyroidectomy also decreases the small chance 
ofa differentiated thyroid cancer becoming an undif- 
ferentiated thyroid cancer, and allows one to use 
serum thyroglobulin levels to follow patients for 
recurrent disease. Overall the complication rate 
of total thyroidectomy when used selectively by 
surgeons experienced in this procedure 
[9, 11, 12, 28, 391 compares favorably to lesser 
operations [4, 6, 241. I n some reports, however, the 
complication rate of total thyroidectomy is appreci- 
ably higher [4, 23, 27, 401. 

In conclusion, total thyroidectomy can be done 
with minimal morbidity by a surgeon trained in this 
technique. It allows the earliest possible treatment 
of micrometastases by radioactive iodine and 
residual microscopic cancer is present in most of 
these patients. It also appears to be the best oper- 
ation for obtaining long term survival [ 15, 23, 281. 
Despite these compelling reasons for total thyroidec- 
tomy, the main goal in treating patients with thyroid 
cancer is to do what is best for a specific patient. 
Thyroid lobectomy with isthmusectomy is an 
acceptable operation for unilateral papillary and 
follicular thyroid cancers but lumpectomy and sub- 
total thyroidectomy are unacceptable forms of treat- 
ment with higher recurrence rates and death rates. 
Total thyroidectomy is the preferred form of treat- 
ment when, and only when, it can safely be perfor- 
med. 
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