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Nontoxic goiter is a descriptive diagnosis. The term im­
plies only that the thyroid is enlarged beyond normal size and
that the secretion of thyroid hormone remains within physio­
logical limits. It is an exceedingly common disorder, the most
common of all disorders of the endocrine system. In the United
States nontoxic goiter affects more than five percent of all
persons.' In many parts of the world where iodine is in limited
supply, one-third to one-half or more of the popUlation may
have clearly enlarged thyroid glands. 2 Endemic goiter is found
today in high prevalence in the Andes, in a great arc extending
across Central Africa, throughout the chain of mountains
that extends from the Middle East to South East Asia, in
China and New Guinea, and in many less severely affected
regions. When severe it may be accompanied by endemic
cretinism and deafmutism.

Etiology

Goiter, or enlargement of the thyroid gland without thyro­
toxicosis, may arise from a number of causes: (1) modest en­
largement occurs so frequently in the adolescent female that
it is often considered to be a physiological occurrence, and
possibly due to an increase in iodine demand during puberty;
(2) the introduction of needle biopsy and specific immunolog­
ical tests has disclosed that many patients with nontoxic
goiters have chronic lymphocytic thyroiditis'; and (3) some
patients with so-called "simple goiter" have this disease as a
response to medication with iodine or iodide-containing drugs
to which they are sensitive or to drugs which are intrinsically
goitrogenic.

However, the precise cause of disturbed thyroid growth

in most patients with nontoxic goiter in the United States
remains unknown even after the most intensive investigation.
In some patients, nontoxic goiter may be due to unidentified
goitrogens in the environment, to intrinsic genetic factors, or
to an interaction between the two. A hint that genetic factors
may be important comes from the familial occurrence of goiter
and also from the occasional finding of nontoxic goiter in rela­
tives of individuals who have well-defined inherited defects in
thyroid hormone synthesis. 3

The biochemical pathways in the synthesis and secretion
of the thyroid hormones are long and complicated.- Each step
is under genetic control, and each, on theoretical grounds at
least, could be defective and could limit the rate of hormone
synthesis. A defective step can activate changes in metabol ic
control and evoke compensatory growth of the thyroid gland.
These changes might be so slight as to be well within the limits
of current assay methods. As a hypothetical example, con­
sider the thyroglobulin molecule itself. The efficiency with
which this molecule acts as a substrate for hormone synthesis
and for hormone delivery is certainly governed by its primary
structure. And that structure, like the structure of all proteins,
is subject to genetic error. An analogy is the hemoglobin
molecule and the hundreds of errors in the structure of that
molecule which cause disease. The thyroglobulin molecule
is ten times the size of the hemoglobulin molecule and must
be much more liable to structural error. The hypothesis seems
reasonable that there are multiple alleles for the thyroglobulin
molecule in the general population, that some of these alleles
correspond to thyroglobulins which are poor vehicles for
thyroid hormone synthesis and secretion, and that growth of
the thyroid is required if hormone production is to keep pace
with normal needs. The same ;;oncept can be extended to the
many other proteins of the thyroid that serve enzymatic func­
tions involved in the endocrine function of the gland. Perhaps
the elucidation of the intimate nature of the half dozen or so
clearly defined errors of the thyroid is a prelude to an ultimate
molecular understanding of nontoxic nodular goiter.3

Diagnosis

There are several reasons for refining the diagnosis in a
patient with nontoxic goiter. These glands often contain one



or more nodules and these signal the possibility of malignant
change. While the incidence of clinically significant malignant
neoplasms in nontoxic goiter is only about one percent, the
presence of a discrete nodule is always a cause forconcern. 5

Also, since nontoxic goiter often evolves into toxic nodular
goiter, it is important to define precisely the functional state of
the gland. Mild degrees of thyrotoxicosis may escape clinical
diagnosis. Finally, it may be important to establish the ana­
tomical configuration of the gland because of pressure on the
trachea or esophagus, or because the degree of substernal
extension may not be appreciated by physical examination.

Functional Assessment

The usual array of laboratory investigations can provide
important functional information. By definition, nontoxic nod­
ular goiter contains normal concentrations of thyroxine, tri­
iodothyronine, and reverse triiodothyronine. Radioiodine
uptake is usually normal, except in iodine deficiency goiter
when the uptake is elevated. In areas of severe endemic
goiter, thyroid-stimulating hormone (TSH) may be elevated
and plasma concentrations of thyroid hormone may be de­
pressed. The concentration of TSH is usually normal in spo­
radic nontoxic goiter. One may assume that the growth of the
gland is a response either to periodic elevations with incom­
plete involution of the gland when TSH returns to normal
levels, orto elevations which are within the accepted limits of
normal and which are sufficient over long periods of time to
cause glandular hyperplasia.

Imaging Techniques

Radioisotope scanning is done either with the recti Iinear
scanner or with a radioisotope camera technique. In either
case, the outline of the gland is drawn and the variegated dep­
osition of the radioisotope in the gland is displayed. Nodules
may appear either as positive or negative images depending
on whether they are functionally active. Generally, nodules
that take up a normal or minimal amount of radioisotope
('231,'3'1, pertechnetate) are benign adenomas. Nonfunctioning
nodules are either cystic or cellular growths which carry a sig­
nificant risk of being malignant neoplasms. Fluorescence
scanning is now becoming available and will provide informa­
tion on the distribution of stable iodine in the gland. Malignant
neoplasms usually have reduced iodine content.

Echograpl1y is a technique that is increasing in vogue. 6

A pulse of high frequency sound is directed into the gland,
and the reflected pulse is recorded and displayed. In fluid­
filled cysts there are no reflecting surfaces so they appear
as clear areas, whereas tumors or degenerating tumors dis­
play irregular reflected pulses that may be diagnostically
helpful. In conjunction with radioisotope scanning, echog­
raphy can provide a remarkable resolution of gland struc­
ture and function.

Conventional radiographic techniques are important in
defining encroachment on either the trachea or the esoph­
agus, or in certain instances, in disclosing patterns of calcifi­
cation within the gland. Signet ring or circular deposits of
calcium are generally consistent with benign processes whereas
psammoma bodies, which indicate papillary carcinoma,
show a finely stippled pattern of calcification.

Needle Biopsy

Biopsy by a fine- or large-bore needle can be extremely
useful if there is any suspicion of malignant change7.8 and can
be most helpful in establ ishing a diagnosis of thyroiditis. Fluid
can be emptied from cysts and the cellular content examined.
The cysts may reaccumulate fluid, but at times may disappear
permanently. Tissue from solid nodules can be readily ob­
tained for microscopic evaluation. The possibility of seeding
a needle track with tumor cells has been a concern, but this
almost never happens. In experienced hands the procedure
is virtually free of risk and occasions little or no discomfort.
Rarely, there is a modest subcutaneous extravasation of blood.
If the trachea is inadvertently pierced, it will heal sponta­
neously without sequellae in a few days.

Responses to Hormones and Iodine

The rise in plasma concentration of TSH following an
injection of thyrotropin-releasing hormone (TRH) is usually
blunted in nontoxic nodular goiter.9 The reported responses
are generally not those which would be expected in the com­
pensated hypothyroid state, but these tests have generally
been done on subjects with well-established nontoxic goiter
at a time when autonomy of function had probably been estab­
lished. Perhaps a systematic examination of early nontoxic
goiters, as in patients with adolescent goiter, would disclose
an exaggerated TSH response to TRH.

Iodide has been given to patients with nontoxic goiter
with the expectation that a relative lack of iodide might be the
cause of the disorder. '°Often, however, this has occasioned
the development of overt thyrotoxicosis as autonomous ele­
ments in the gland have capitalized on the increased avail­
ability of iodine to produce increased amounts of hormones.
Such iodine-induced hyperthyroidism, the phenomenon of
jodbasedow, was well described in iodine deficient areas when
iodide prophylaxis was begun. It is now recognized also as a
phenomenon which occurs against a background of normal
iodine intake.

The 131 1 uptake of the nontoxic goiter may fail to sup­
press following administration of thyroxine (T4) or 3,5,3,'­
triiodothyronine (T3). Indeed, the plasma concentration of
thyroid hormones may rise. This indicates a degree of auton­
omy of the gland or parts of it but does not by itself indicate
thyrotoxicosis. Thyroid scans duri ng the administration of T4
or T3 may highlight the presence of autonomously function­
ing adenomas.

Management

Many considerations enter into the selection of the op­
timal management of a patient with nontoxic goiter, includ­
ing the possibility of malignancy. If the clinician is uncertain
or insecure with his appraisal of the physical findings, then
scanning or needle biopsy is necessary. Serious suspicion
of malignant change warrants surgical intervention with­
out delay.

For the most part, however, nontoxic goiter is a benign
process. The decisions regarding treatment of the patient will
usually be governed by such factors as potential or actual en­
croachment on the trachea orthe esophagus; cosmetic accept-



ability; the possibility of recurrent hemorrhages into cysts
and the threat that this might pose to respiration, or the acute
discomfort which hemorrhage can entail; and the long-term
prognosis as to the development of thyrotoxicosis, cancer or
continued growth. If any of these factors are real or threaten­
ing, then subtotal thyroidectomy would seem to be in order.

Tracheal compression is the most common indication for
surgery in a patient with a large nontoxic goiter, cosmetic
acceptance is the next, and malignancy is the least. The case of
a 56-year-old man who noted a progressive increase in the
size of his neck is an example of tracheal encroachment as an
indication for surgery (Figure 1). This enlargement was accom­
panied by dyspnea and occasional dysphagia. A large thyroid

Figure 1.
A 56-year-old man with large goiter in lelilower neck. Goiter in right neck had
been excised 20 years earlier.

"tumor" had been removed 20 years before from the right side
of the neck. A roentgenogram of the chest showed marked
deviation of the trachea to the right and a soft tissue mass in
the left lower neck (Figure 2). Scintiscanning revealed a large
substernal goiter with heterogenous radioisotope uptake in
the left side but not in the right (Figure 3). The goiter was solid
by echogram (Figure 4). The patient underwent a left thyroid
lobectomy, and a 191 gram multinodular substernal goiter was
removed (Figure 5). Histologic examination revealed colloidal
and follicular adenomatous tissue (Figure 6). The patient's
recovery was uneventful, and he has been free of symptoms
of the illness since the operation. He was placed on L-thyroxine
therapy of 200 micrograms daily.

At times, the problem of thyroidectomy for nontoxic goiter
arises in the elderly or in a patient with a complicating ill ness.
The surgery can be successfully accomplished if due attention
is given to the choice of anesthetic and maintenance of a
good airway, and if the surgeon is experienced. Surgery for a
large vascular gland, which may be encroaching on the tra­
chea or may extend well below the thoracic inlet, is not a
game for the amateur, and the decision for surgery is not to be
made lightly. Fortunately, the dread complications of tra­
cheomalacia in which long-standing pressure from the goiter

3

Figure 2.
Roentgenogram showing large tissue mass at thoracic inlet pushing trachea
Irom lell to right.

results in a loss in integrity of the tracheal rings seem to have
disappeared from this country. At surgery, the parathyroid
glands should be left intact. If they are not readily identified, it
is best to resect the massive multinodular goiter subcapsularly
leaving a fairly generous portion of the posterior capsule as
insurance against postoperative hypoparathyroidism or intra­
operative injury to the recurrent laryngeal nerve. As a rule,
careful examination of the thyroid specimen must be made
so as to salvage any excised parathyroid glands that may be
rei mplanted.

Because of the phenomenon of jodbasedow, administra­
tion of iodide is not recommended for the treatment of simple
or nontoxic goiter. At best, it seems to have no significant

right manubrial notch left
Figure 3.
Scintiscanning revealed helerogenous uptake 01 radioisotope only in left at site
ollhe goiter, and none in right where ailihyroid tissue had been excised.



Figure 4.
Echogram showing multiple noduies within enlarged thyroid. 1 = trachea, 2 =
strap muscie, 3 =sternocleidomastoid muscie, 4 =longus com muscle, 5 =carotid
artery.

beneficial effect and may evoke thyrotoxicosis in long­
standing goiters. On the other hand, administration of thyroid
hormone, usually thyroxine, may be useful particularly in
effecting complete regression of early nontoxic goiters, some­
times partial regression of well-established goiters, or arresting
further growth. At times, administration of thyroid hormone
may appear to cause an alarming increase in the nodularity of
a goiter, but this is because involution of hyperplastic non­
nodular tissue reveals the presence of nodules not previously
appreciated.

Figure 5.
Macroscopic appearance 01 excised goiter.

Radioactive iodine has been used therapeutically for non­
toxic nodular goiter." This technique has been more widely
used in Europe than in the United States. Generally, high and
repeated doses over a long period of time are necessary to
achieve satisfactory results.

Management of the patient with endemic nontoxic goiter
is somewhat different. At times, one of these glands will melt
away when either iodine or thyroid hormone is given. Some­
times this same treatment will result in thyrotoxicosis. In
general, iodide may be tried for the younger patient and thyroid
hormone for the patient with a well-established goiter that has
become nodular. The indications favoring surgery are much
the same as in nonendemic goiters except that endemic goiter
is most often found where medical resources may be limited.
It is important that the patient who has a subtotal thyroidec­
tomy for an endemic goiter have life-long thyroid hormone
therapy thereafter. Otherwise, he is certain to become
hypothyroid. Prevention is the prime consideration in endemic
goiter, whereas one can do little or nothing to prevent non­
toxic goiter which is not due to overt iodide deficiency.

Figure 6.
Photomicrograph of section 01 goiter showing characteristic histoiogic picture
olloiiicuiar adenomas. 26x.

Pl"Ognosis: The Evolution of Nontoxic Goiter

Nontoxic goiter is a pathological process that tends to
undergo a natural evolution avera long period oHime. Adoles­
cent goiter may resolve after a few years. But more commonly,
once it has appeared, the goiter continues to grow slowly over
the course of many years. With the passage of time, thyroid
follicles may coalesce or increase in size, become encap­
sulated, and appear as nodules. Thus, most long-standing
nontoxic goiters contain nodules. These nodules may become
autonomous in function, or paranodular tissue may become
autonomous. Radioautographs will disclose patchy areas of
iodide concentration which may be confined to the nodules,
to the paranodular elements, or to both. In time, many oHhese
goiters begin to produce an excess of thyroid hormones; the
result is toxic nodular goiter. About a third of nontoxic goiters
become toxic after the fourth decade. The process evolves so



slowly that the patient may be scarcely aware of the attendant
symptoms, and the thyrotoxicosis may be overlooked by the
clinician. Often, the clinical manifestations are evident in the
cardiovascular system. Congestive heart failure in a patient
with a nodular goiter should provoke an assiduous search
for evidence for thyrotoxicosis.

Neoplastic degeneration is not particularly frequent in
nontoxic goiter. Nevertheless, a discrete nodule within a non­
toxic goiter which increases in size in spite of thyroid medica­
tion, or which is unusually firm, deserves careful evaluation
by needle biopsy, aspiration, echography, or radioscanning.

Hemorrhage into an old nodule can occur suddenly and
painfully and, if the nodule is in a strategic location, it can
produce symptoms of acute tracheal compression which can
be life-threatening.

In spite of the numerous complications that can occur,
except for late thyrotoxicosis, the course of nontoxic goiter
is usually benign and warrants only an annual examina­
tion and appraisal. If there has been no change in the
physical characteristics of the thyroid and if the patient
has no symptoms either of thyrotoxicosis or compression,

then nothing further need bedone until the follow-up visita year
later. The slightest suspicion of thyrotoxicosis or a change in
the character of the nodule should trigger the relevant labo­
ratoryexaminations.
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