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Abstract
Background: Determination of thyroid volume is required for making decisions on the extent of
radioiodine therapy and for selection of patients to subject to minimally invasive thyroid surgery.
Different principles of measuring thyroid volume have been practiced. Herein, we compared the
estimated volumes to real volumes, obtained by measuring the excised gland.
Method: Eight-three patients undergoing a total thyroidectomy were selected for the study.
Indications for surgery were multinodular goiter, Graves’ disease and thyroid cancer. Obtained by
ellipsoid volume formula with using 2 different correction factors, ultrasound based thyroid volumes
were compared to post-surgical thyroid gland volume determined by Archimedes’ principle.
Results: Preoperative ultrasound underestimated excised thyroid volume (30,1±2,9 and 27,2±2,6
vs. 34,2±3,5), (p< 0.01). This underestimation was not related to demographics, presence of
multinodularity or thyroiditis.
Conclusion: Acceptable correction factors proposed by Brunn (0,479) and Brown (0,524), used by
the World Health Organization for the assessment of the thyroid gland, have to be corrected with a
more optional correction factor.
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Introduction
Determination of thyroid volume is required for making decisions on the extent of radioiodine
therapy and for selection of patients to subject to minimally invasive thyroid surgery. Different
principles of measuring thyroid volume have been practiced [1]. Currently, the volume estimate
is generally performed by means of ultrasound [2]. The only possibility to receive correct feedback
concerning thyroid volume can be obtained by measuring the postsurgical specimen.
Volumetric evaluation of the thyroid gland is based on an ellipsoid model. With this model, the
height, width, and depth of each lobe are measured and multiplied. Obtained result is multiplied
by a correction factor. Whereas previously 0,524 (µ/6), the World Health Organization has changed
this to 0,479 [3]. In this prospective study, we aimed [1] to compare the estimated volumes to real
volumes, obtained by measuring the excised gland after total thyroidectomy and [2] to propose an
optimal correction factor.

Material and Methods
Eighty-three patients (mean age=52±10; females 68 and males 15) undergoing a total
thyroidectomy, were selected for the study. Indications for surgery were multinodular goiter
(n=59), Graves’ disease (n=4) and thyroid cancer (n=20). Obtained by ellipsoid volume formula
with using 2 different correction factors (0,524 and 0,479), ultrasound based thyroid volumes (UV)
were compared to post-surgical thyroid gland volume (SV) determined by Archimedes’ principle.
Ultrasound Volume (UV)=height × width × depth × (0,524 or 0,479)
Other correction factors were used for analysis with SPSS Statistical Analysis software (release
11.7, Chicago, IL, USA). All data are expressed as mean±standard deviation. A paired Student’s
t-test was performed to analyze differences in initial values between the groups. P values of less than
0.05 were considered significant.
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The search to find an answer for which correction factor was
more precise, resulted in efforts for a new correction factor, since
both recommended correction factors revealed significant errors in
the estimation of the thyroid volume. Introducing a mathematical
adjustment in the formula used for the measurement became
essential.
It may be inferred that post-surgical measurement of thyroid
volume does not reflect gland volume since it does not take into
account dryness and bleeding of the gland after dissection. In this
context, it is worth mentioning that in case of dryness and bleeding
preoperative measurements are expected to overestimate thyroid’s
real volume, while in most studies, including this current study, it is
the contrary [5].

Figure 1: Correction factors used to calculate thyroid volume (resulting p
values are shown).

Acceptable correction factors proposed by Brunn et al. (0,479) [6]
and Brown et al. (0,524) [7], used by the World Health Organization
for the assessment of the thyroid gland, have to be corrected with the
more optional correction factor 0,604.

Results
While the UV perfectly matched with SV in 9 (10,8%) patients,
there was no documented case with overestimation. Evaluating the
total sample, preoperative ultrasound underestimated excised thyroid
volume (30,1±2,9 and 27,2±2,6 vs. 34,2±3,5), (p< 0,01).
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