Micronodulation:
Ultrasonographic Sign of Hashimoto Thyroiditis
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The purpose of this work is to assess the validity of an
ultrasonographic sign, micronodulation, in the diagnosis of Hashimoto thyroiditis. Among 101 ratients
found to have ultrasonographic features o micronodulation, 57 patients had autoantibody test results
available. Fifty·four patients were positive and three
were negative for the autoantibodies. Therefore, the
positive predictive value for micronodulation in diagnosing Hashimoto thymitis is 94.7%. The micronod-

H

ashimoto thyroiditis is the most common
form of thyroiditis. It is frequently
encountered in daily clinical practice.
The ultrasonographic features that have been
described in the past include diffuse hypoechogenicity and inhomogeneity of the thyroid
gland.• -~ These findings, however, are nonspecific.
We have found that the patients with Hashimoto
thyroiditis frequently exhibited a diffuse micronodular pattern on ultrasonography. To determine
the validity of this sign in diagnosing Hashimoto
thyroiditis, we prospectively studied this sign and
attempted to correlate the finding with the serum
levels of thyroid autoantibodies.

Received April 15, 1996, fmm the Departments of Radiology
(1-1.-CY) and Medicine (W.F., P.G.), Mount Sinili Hospital <Jnd Mount
Sinai School of Mt!dicine of the City Uni\'ersity of New York, Nll'w
York. Revised manuscript acccpll>d for publication August 18, 1996Addn.'Ss correspondence and reprint requests to 1-l ~u-Chong Ych,
MD, Department of R.1diology, Box 1234, Mount Sinni Hospital, One
Gusta\•c L. Levy Plnce, New York, NY 10029.
Presented as a scientific exhibit at the AlUM 40th Annual
Convention, March 17-20, 1996, New Yurk, New York.

€.1 1996 by the American Institute of Ultrasound in Medicine •

ules were 0.1 to 0.65 cm in size, hypoechoic, and surrounded by an echogenic rim. This corresponds to
accentuated lobulation on the pathologic specimen.
Although micronodulation is highly diagnostic of
Hashimoto thyroiditis, the ultrasonographic features
of eight biopsy-proved masses caused by Hashimoto
thyroiditis varied and were not specific for the
disease. KEY WORDS: Hashimoto thyroiditis; Ultrasonography; Thyroid; Thyroiditis, Hashimoto.

MATERIALS AND METHODS
Fifty-seven consecutive patients who were found to
have micronodulation on ultrasonography and who
had available serologic tests results for anti·
thyroglobulin and antimicrosomal antibodies (i.e.,
autoantibodies) were included in the study. The
patients ranged in age from 18 to 81 years (average
age, 47.3 years); the female to male ratio was 47:7.
The study covered a period of 4 years 8 months.
Forty-.four patients with sonographic features of
micronodulation were not included in the study,
either because they were lost to follow up or because
they did not have serologic testing or their tests
results were not available. Among the 57 seven
patients with available serologic test results, 54
patients had positive results for serum antithyroglobulin and antimicrosomal antibodies.
Ultrasonography was performed with commercially available 5, 7-4, or 10-5 MHz high-resolution
linear transducers. Biopsy was performed on 14
patients, nine under ultrasonographic guidance and
five using palpation; nine biopsies were for thyroid
masses and five were for generalized thyroid
enlargement. Eleven masses were found in these
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nine patients. The biopsies were performed with
fine-needle aspiration with 22 or 25 gauge needles
except in two patients, in whom a core biopsy was
performed using a 20 gauge biopsy needle.

RESULTS
In 54 patients who had positive autoantibody results,
the micronodules ranged in size from 0.1 to 0.65 cm,
most (79.6%) being between 0.2 to 0.3 cm (Figs. 1, 2).
In most patients, the micronodules were relatively
uniform in size, although they varied greatly in some
patients. In one patient, small micronodules (0.1 to
0.1 5 cm) grew much larger (0.3 to 0.35 cm) over a
5 month period (Fig. 3). The background parenchy-
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mal echoes were normal in half (50%) of the cases.
The remainder were either slightly (25.9%) or moderately (24.1 %) hypoechoic (Fig. 4). Most micronodules
were clearly hypoechoic, although some were only
slightly hypoechoic. A thin hyperechoic ring surrounded most micronodules. The thyroid glands
were mostly enlarged (70.4%) (Fig. 5), but some were
normal (22.2%) or small (7.4%) in size.
In 57 patients with sonographic features of micronodulation, only three had negative results on autoantibody tests. All other patients had positive
autoantibody test results. Therefore, the positive predictive value for micronodulation in diagnosing
Hashimoto thyroiditis is 94.7%. Biopsies on 11 masses
demonstrated Hashimoto thyroiditis in eight masses,
papillary carcinoma in one mass, and nondiagnostic

Figure 1 Micronodules showing variation in size in four different patients. To1•ltjt, Tiny micronodules, less than 0.2 cm in size.
Ti'l' rigl1t, Small micronodules, 0.2 cm in size. Bottom left, Moderate size micronodules, 0.25 to 0.35 cm in size, showing a representative micronodule (tvllite armwllead). Insert shows magnified view of the representaUve micronodule (wllite arrowlu:ad).
Bottum right, Large micronodules, 0.3 to 0.4 cm in size.
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Figure 2 The most commonly seen sizes of micronodules in
54 patients are shown.

results in two masses. Biopsy of a diffusely enlarged
thyroid gland in five patients all showed Hashimoto
thyroiditis. The ultrasonographic features of the
masses varied from hypoechoic, hyperechoic, targetlike to complex (Fig. 6), and the size ranged from 0.85
cm to 3.5 cm in maximum diameter with an average
of1.51 cm.
DISCUSSION

Ultrasonographic diagnosis of Hashimoto thyroiditis
has been relatively difficult in the past. Some
authors4 considered that ultrasonography is of little
use for diagnosing Hashimoto thyroiditis other than
to confirm that a diffusely enlarged thyroid gland is
not due to a tumor. Other authoritiesl-l described the
ultrasonographic feature of Hashimoto thyroiditis as
"diffusely hypoechogic and inhomogeneous gland."
These findings, however, are nonspecific. Nordmeyer and coworkers2 reported 360 patients with
diffusely hypoechoic thyroid glands, among whom
only 123 patients (34.2o/c ) proved to have Hashimoto
thyroiditis. The other diseases or situations that
showed the same echo pattern included treated (138
patients) and untreated (53 patients) Graves disease,
lack of any clinical sign of thyroid abnormality (40
patient), anaplastic carcinoma (one patient), malignant lymphoma (one patient), and de Quervain thyroiditis (four patients). A nodular or an adenoma taus
gaiter also frequently shows a nonhomogeneous
hypoechoic pattem.l
Clinical diagnosis of Hashimoto thyroiditis
depends on positive serum autoantibodies to thyroglobulin and thyroid peroxidase (microsomal

Figure 3 A 33 year old man with slightly enlarged thyroid
gland. Top, Numerous small micronodules are seen in the thy·
roid gland except a larger nodule in the center. Bottom, Repeat
scan 5 months later showed that micronodules had increased
in size. Note that background echoes are not decreased,
which is contrary to previous reports of diffuse hypo·
echogenicity as a feature of Hashimoto thyroiditis.

antigen).l However, since the patients frequently are
asymptomatic, clinical assessment may be difficult.
Sailer and coworkers~ performed a histologic examination of surgical thyroid specimens and found
Hashimoto thyroiditis in 81 patients. The preoperative diagnosis for the disease, however, was made in
only three patients.
Our series of patients include 13 patients who
were known to have Hashimoto thyroiditis before
ultrasonography and 41 patients in whom the ultra·
sonographic diagnosis of Hashimoto thyroiditis
was made without prior knowledge of the disease.
The micronodulation was sometimes more appar·
ent during real· time imaging than on a static hard
copy image since many micronodules were more
apparent on certain scanning planes than on others.
As the transducer was swept slowly across the thyroid gland, numerous micronodules were seen
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Figure 4 Background echogcnicity of thyroid glands in 54
patients. 0, Normal; -1 , slightly hyplX.'c hoic; -2, moderately
hypoechoic.

Figure 5 Sizes of thyroid glands jn 54 patients. 0, Normal;
-1, slightly small; +1, slightly enlarged; +2, moderately
enla rged; +3, markedly enlarged.

throughout the gland. In some patients, when an
image was frozen, only a few micronodules were
seen. Playing back on cine loop would show more
micronodules in consecutive frames. Optimal
adjustment of gain setting is also very important in
visualizing micronodules.
The ultrasonographic micronodules correspond to
accentuated lobules in pathologic specimens (Fig. 7).6
The hypoechogenicity of micronodules is due to
massive infiltration by an exudate of lymphocytes
and plasma cellsh similar to the hypoechogenicity
caused by lymphoma. Formation of fibrous strands
around the lobules causes a hyperechoic ring around
each micronodule, which increases delectability of
micronodules by ultrasonography.
Micronodules may increase in size as disease progresses (Fig. 3). The majority of micronodu]es, however, do not grow beyond 0.6 cm in size. Sometimes
mnsses of larger size (up to 3.5 cm in our series) are
seen, which demonstrate findings of Hashtmoto thy·
roiditis on biopsy. Whether these masses developed
from micronodules is not clear. The masses, unlike
micronodules, are not all hypoechoic. In fact, the
masses hnve wide variety of echotextures so that the
ultrasonographic features of the masses are entirely
nonspecific, and needle biopsy may be necessary for
a definite diagnosis.
Although association of Hashimoto thyroid with
increased risk of lymphoma has been reported in the

literature• and lymphoma tends to be hypoechoic,
three hypoechoic masses that we have biopsied were
all due to Hashimoto thyroiditis. We have seen only
one patient with malignant disease in our series (i.e., a
papillary carcinoma). The mass contained stipple calcifications, which are frequently seen in such tumors.
Three patients diagnosed as having Hashimoto
thyroiditis by ultrasonography showed absence of
antithyroglobulin and antimicrosomal antibodies.
Absence of these antibodies, however, may not necessarily exclude Hashimoto thyroiditis. Gutekunst
and coworkerss have demonstrated that 13% of
patients with negative results for antimicrosornal
antibodies were proved to have Hashimoto thyroiditis on needle aspiration biopsy. Ultrasonography of
our three patients with negative antibody results
showed relatively subtle findings of micronodules.
Therefore, it is possible that they represented mild or
early cases of Hashimoto thyroiditis and not truly
negative cases.
We have studied only those patients who had
ultrasonographic findings of micronodulation.
Therefore, only the positive predictive value can be
calculated from this study. This has proved that
micronodulation is a valid sign for d iagnosing
Hashimoto thyroiditis. We are in the next stage of
investigation for evaluating sensitivity, specificity,
and accuracy of this sign in diagnosing Hashirnoto
thyroiditis. This will require a large number of
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Figure 6 Four masses of 1-lashimoto thyroiditis in four different patients with various echogcnic patterns. All masses were
proved by needle biopsy. li.'l' left, A hypoechoic mass (large nrmwlrmd) with mk ronodules (nrmws). 1l.1p right, A target· shaped
mass (nrrowiiL•nds). Bottom/eft, A large hypcrechoic mass (arrowheads). Bllttom right, A complex mass (nrmwhmds) with multiple
tiny cystic areas.

patients who were known to have negative serologic
test results. In the past, the serologic tests usually
were done only in those patients who were suspected of having Hashimoto thyroiditis because of
clinical or ultrasonographic findings. These were the
patients that we have studied in this paper. As mentioned previously, only three patients had negative
serologic test results.
Although the thyroid glands were enlarged in
most patients with Hashimoto thyroiditis, the thyromegaly is not an important diagnostic criterion for
the disease entity since many patients had a thyroid
gland of normal size or a small gland. The determination of abnormal size of the gland may be difficult
since the normal thyroid gland is highly variable in
size, and the range of normal thyroid volume is
rarely mentioned in the textbooks and literature. We
used the table for normal thyroid volume by

Hegedus and colleagues,'" which is based on age and
sex. For thyromegaly, a thyroid volume of up to 30%
more than the upper limit of normal is considered
mildly enlarged (+1); up to 60% more than the upper
limit of normal is considered moderately enlarged
(+2); and beyond 60% greater than the upper limit of
normal is considered markedly enlarged (+3). For an
abnormally small thyroid gland, the thyroid volume
of 0 to 30% below the lower limit of normal is considered slightly small (-1), 30 to 60% is moderately
small, and beyond 60% is very small.
Calculation of thyroid volume may be a problem.
An ideal method is making a series of transverse
scans at intervals of 0.5 cm and calculating the areas
of each section using computer digitizing of the outline of the gland. By adding areas of all slices and
multiplying by 0.5 cm, a highly accurate thyroid volume can be obtained? However, not only is this very
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Figure 7 Surgical specimen of the thyroid gland with
Hashimoto thyroiditis shows numerous accentuated lobules
(nrmu~) with fibrous strands around them. The accentuated
Jobuk'S correspond to micronodules in ultrasonograph. (From
LiVolsi, VA: Surgical Pathology of the lltyroid. Philadelphia,
WB Saunders, 1990, p 68.)

time consuming and impractical for daily practice,
but in addition it cannot be done with a conventional
real·time scanner. A simplified method of using
spheroid formula has been proposed by some
authorsi! for calculating the volume of the thyroid
lobe. The formula is n/ 6 x H x L x W, where H =
height, L length, and W = width. This, however,
tends to underestimate the thyroid volume since
thyroid lobes frequently are more elongated than
spheroid or oval. Furthermore, the shape of a thyroid lobe varied greatly on transverse section, ranging from triangular to rectangular (Fig. 8). For
rectangular lobes, a factor of 1 (or near 1) rather
than Jt/ 6 should be used.
The other criteria we used for an enlarged thyroid
gland are (1) anterior bulge of the anterior surface
of the gland, and (2) thickening of the isthmus. On
transverse section, a normal gland has a concave (or
straight) anterior border, indented by the sternothyroid muscle (Fig. 8). On longitudinal scan, the ante~
rior border also is straight (or minimally bulged). A
significant anterior bulge on transverse and longitudinal scans usually indicates enlargement (Fig. 9).
Thickening of isthmus to more than 0.3 cm is abnormal (Fig. 9). When a thyroid gland shows these
signs of enlargement, the gland may be truly
enlarged for the particular patient even though the
estimated volume is still within upper limit of nor-

Figure 8 Normal thyroid gland. U)/J, Composite image of a
bilateral transverse scan shows concave anterior surface (w!Jile
armwllmd) of thyroid gland. Tite right lobe is triangular, and the
left lobe is nearly rectangular. m, Sternothyroid muscle; M,
Sternocleidomastoid muscle. Bottom, Longitudinal scan of
right lobe shows a nearly straight anterior surface (wllik arrow~
!Jmds) of thyroid gland.

mal. This is because the range of the sizes of thyroid
gland is wide,N4 1 and a patient's normal thyroid
gland may be at the lower level of normal in size.
Because an enlarged thyroid gland may still be
within the normal range, the morphologic changes
may be more accurate than volumetric computation
in determining the presence of enlargement of the
thyroid gland.
In summary, the ultrasonographic findings of
micronodulation is highly predictive of Hashimoto
thyroiditis. The sonographic signs related to masses
due to Hashimoto thyroiditis, however, are quite
variable and are not specific for the disease.
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