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Hemithyroidectomy: When it Is Necessary
an Intraoperative Frozen-Section Biopsy?
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Introduction: Many surgeons use intraoperative frozen-
section biopsy of thyroid nodules to confirm malignant
disease, but it continues to generate considerable
controversy. We reviewed our recent experience to
determinate the clinical utility of frozen section in our
surgical management and intraoperative decision-making.
Patients and method: All patients who had operations for
thyroid nodular disease between 2000 and 2006 were
included in this retrospective study. We compared the
results of frozen-section diagnosis and definitive
histological results in a population of 212 patients.

Results: Frozen sections was false negative in 3 patients
(1.66%) and false positive in 1 (0.47%) and avoided 12
reoperations (5.6%). When there was no suspicious
malignant disease had a sensitivity of 0.75%. In the group
of follicular disease the sensitivity was 3.7% and in the
group with suspicious malignant disease was 37.5%.
Conclusions: Frozen section was more helpful in the group
of suspicious for malignant disease. It does not seem to be
necessary when fine-needle biopsy indicates benign or
follicular disease.
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Hemitiroidectomias: ;cuando es necesaria

la biopsia intraoperatoria?

Introduccién: Muchos cirujanos utilizan la biopsia intra-
operatoria de los nédulos tiroideos para confirmar malig-
nidad, pero contintda generando bastante controversia.
Hemos revisado nuestra experiencia reciente para deter-
minar la utilidad clinica de la biopsia extemporanea en la
toma de decisiones intraoperatorias.

Pacientes y método: Se incluyo en este estudio retrospec-
tivo a todos los pacientes sometidos a una cirugia tiroidea
por nddulo tiroideo entre 2000 y 2006. Comparamos los
resultados de la biopsia introperatoria con los de la
anatomia patoldgica definitiva en una poblacién de 212
pacientes.

Resultados: La biopsia extemporanea tuvo un resultado
falso negativo en 3 (1,67%) pacientes y falso positivo en
1 (0,47%). Evit6 12 (5,6%) reintervenciones. Cuando no
hubo sospecha previa de malignidad, su sensibilidad fue
del 0,75%. En el grupo de lesiones foliculares su sensibilidad
fue del 3,7% y en el sospechoso de malignidad del 37,5%.
Conclusiones: La biopsia extemporanea fue mas ttil en el
grupo con sospecha de malignidad. No parece ser nece-
saria cuando la puncién-aspiracion con aguja fina indica
que es benigna o de tipo folicular.

Palabras clave: Biopsia introperatoria. Cirugia tiroidea.
Tiroidectomia.

INTRODUCTION

The thyroid nodules, present in many diseases of the
gland, usually manifest themselves during a casual
examination and are mostly benign.

Often, these nodules can be managed conservatively; the
problem is identifying malignant injuries requiring surgical
removal. The best evidence for the initial assessment of

Correspondence: Dra. M. Carrasco Llatas.
Fray J. Rodriguez, 13-13. 46017 Valencia. Espana.
E-mail: marinacll@gmail.com

Received August 30, 2007.
Accepted for publication February 20, 2008.

single thyroid nodules is fine needle puncture-aspiration
(FNA), which has an accuracy of 80% in most of the series.!

To confirm the extent of surgery during a hemithyroidectomy
extemporaneous biopsy can be used. Its main utility is to
avoid a reoperation in patients if it is malignant. Its
disadvantage is that it increases surgery time, since it
prolongs the time required for anaesthesia, it increases the
workload of the pathology service, there is the possibility
of false positives that may lead to a total thyroidectomy with
an unnecessary iatrogenic hypothyroidism and it produces
more difficulties in the operating theatre schedule. Therefore,
there are doubts about its cost-effectiveness and its usefulness.

Our goal has been to review the results of extemporaneous
biopsy to assess its usefulness in predicting malignancy of
single thyroid nodules.
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Table 1. Summary of Results of Extemporaneous Biopsy?

Groups Sensitivity Specificity PPV NPV
Group 1 (no suspicion of malignity) 100% 100% 100% 100%
Group 2 (follicular proliferation) 50% 97.8% 66% 95.7%
Group 3 (suspicion of malignity) 90% 100% 100% 90.9%
Total 80% 99.4% 98.3% 92.3%

aNPV indicates negative predictive value; PPV, positive predictive value.

PATIENTS AND METHOD

We conducted a retrospective study of all patients with
unilaterally thyroid condition intervened in the
otolaryngology service at our centre between 2000 and 2006
both inclusive. During this period 237 patients were
intervened at our service. Previously, the endocrinology
service carried out the study of the patients. Most of them
had received an FNA that was classified as benign,
suspicious of malignancy, follicular proliferation, or
unsuitable material for diagnosis. Patients suspected of
malignancy or follicular proliferation were referred for
surgery. Patients with benign FNA were referred for surgery
in case of rapid growth, compressive symptoms, or for
aesthetic reasons.

In 212 of these patients, the anatomic pathologists at our
hospital performed an intraoperative biopsy through frozen
section. There were 25 patients who did not receive
extemporaneous biopsy due to having a second
hemithyroidectomy or problems with the cryostat in the service
of anatomic pathology. The diagnosis was benign, malignant,
or deferred. Our study will focus on these 212 patients and in
it we will evaluate the diagnostic correlation between
extemporaneous biopsy and final pathology report (PR).

RESULTS

Of the 212 cases with extemporaneous, 181 (85.4%) were
diagnosed as benign; in 13 (6.1%) cases, as malignant, and
18 (8.5%) were deferred.

Of the 181 patients with benign extemporaneous, the final
PR was benign in 178 patients and malignant in 3 (1.66%),
therefore there were 1.66% false negatives in the
extemporaneous.

Of the 18 patients with deferred extemporaneous, the
definitive PR was benign in 10 (55.6%) cases and malignant
in 8 (44.4%).

Of the patients diagnosed as malignant by
extemporaneous, and in those who had a total
thyroidectomy at one time, 12 (92.3%) were truly malignant
and there was 1 false positive (7.7%) in which a hemithyroid
was removed unnecessarily. The sensitivity of the
extemporaneous was of 80%, specificity of 99.4%, positive
predictive value (PPV) of 98.3%, and negative predictive
value (NPV) of 92.3%. Overall, 5.66% of patients benefited
from the extemporaneous.
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For a better understanding of the data, we decided to
separate the patients into 3 groups to ensure the performance
of the extemporaneous in each of them. Group 1: patients
without suspicion of malignancy, where FNA is benign and
there is no suspicious clinic or exploration. Group 2: where
the FNA shows follicular proliferation. Group 3: where the
FNA is suspicious of malignancy or there is suspicious clinic
or exploration (rapid growth, adenopathy, recurrent
paralysis, etc) (Table 1).

- Group 1: without suspicion of malignancy (133 cases).
The extemporaneous was benign in 122 cases and in all of
them the definitive was benign, therefore there were 100%
successes. Malignant extemporaneous: 1 case that was truly
malignant in the definitive. Deferred extemporaneous:
9 cases of which 5 were benign and 4 malignant. Therefore
out of 133 patients only 1 (0.75%) benefited from the
extemporaneous and there were 4 reoperations. In this group
the percentage of malignancy in the final PR was of 3.75%.
The sensitivity of the extemporaneous in this group was
100%, specificity of 100 PPV of 100, and NPV of 100%

- Group 2: FNA of follicular proliferation (54 cases). The
extemporaneous was benign in 47 cases, of which 45 were
actually benign and 2 malignant (4.25% of false negatives).
Extemporaneous deferred in 4 cases: 3 benign and
1 malignant. Malignant extemporaneous in 3 cases: 1 benign
in the definitive and 2 really malignant. This means that,
out of the 54 patients with follicular proliferation, 2 (3.7%)
patients benefited from the extemporaneous biopsy, we
produced unnecessary iatrogenic hypothyroidism in
1 (1.85%) patient and there were 3 reoperations. The
sensitivity was of 50%, specificity of 97.8%, PPV of 66%, and
NPV of 95.7%. The percentage of malignancy in the final
PR was of 9.25% in this group

— Group 3: suspected malignancy (24 cases). Benign
extemporaneous in 11 cases: 10 benign in the definitive and
1 (9%) malignant. Deferred extemporaneous in 4 cases:
2 benign and 2 malignant. Malignant extemporaneous in
9 cases and all were malignant. Therefore, this group is the
one which benefited most from the extemporaneous because
it prevented 9 (37.5%) reoperations. The sensitivity was of
90%, specificity of 100%, PPV of 100%, and NPV of 90.9%.
The percentage of malignancy in this group was 50%

Table 2 shows a summary of the results of the
extemporaneous throughout the sample and after the
separation in groups.



DISCUSSION

It is not possible to be sure if a thyroid nodule is benign
or malignant based only on the clinical history, physical
examination, ultrasound, or single photon emission
computed tomography (SPECT).>* FNA is the safest and
most effective technique in the preoperative evaluation of
patients with a thyroid nodule. Through it, it is possible to
avoid surgery on patients for who, in principle, there is no
suspicion of malignancy and the size of their nodules does
not require surgery due to compression or aesthetic problems.

Once in the operating room, the surgeon may choose to
conduct an intraoperative biopsy in order to limit the extent
of the surgery. Its use is controversial because, with similar
results, some authors recommend it for all patients or only
in selected cases.

The usefulness of the extemporaneous biopsy is highest
in patients previously suspected of malignancy. In our group
the percentage of malignancy in these patients was of 50%
and prevented a significant number of reoperations. Other
authors have reached similar conclusions®® and only
recommend intraoperative biopsy in this patient group. In
cases where the FNA clearly indicates papillary carcinoma,
authors like de Rosa et al,’ Davoudi et al,'® or Roach et al,"
recommend performing a total thyroidectomy without
extemporaneous because the sensitivity and specificity of
the FNA are very high in these cases. We do not share this
view because, despite its high specificity, it is not 100% and
we take the risk of carrying out an unnecessary total
thyroidectomy. An extemporaneous in these cases confirms
the diagnosis of malignancy and allows us to perform a total
thyroidectomy with greater security. Another problem arises
in the event of discrepancies between the FNA suspicious
of malignancy and an extemporaneous which does not
confirm the suspicions. In such cases, we believe it is better
that a sense of caution prevails and wait for a definitive
result. The performance of a second hemithyroidectomy in
case of malignancy in the definitive does not usually entail
greater morbidity for the patient who, in addition, must also
have been informed of this possible eventuality.

In cases where there is no clinical suspicion of malignancy,
the percentage of malignancy in the final PR is very low and
these patients hardly benefit from the extemporaneous, so
in this group, we believe that its performance only overloads
the anatomical pathology service and it is not necessary."1%12
However, other authors argue for its execution despite the
fact that there is no suspicion of malignancy.>’ Following
this study, our position will be not to carry out an
extemporaneous in this group of patients, since it has not
prevented a significant number of reoperations. It should
be remembered that, many times, carcinomas are small and
itis not possible to diagnose them by extemporaneous biopsy
whereas it is possible in the definitive PR, where the piece
can be observed in detail.

In cases where the FNA reported follicular proliferation
it is technically impossible to know the malignancy by
cytology, because it is based on the invasion of the capsule
and nervous or arterial embolization. These findings are
very difficult to diagnose through extemporaneous biopsy,
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Table 2. Total Results in Different Groups Comparing
Extemporaneous Biopsy and Definitive Pathology Report (PR)

Benign PR Malignant PR Total
Benign extemporaneous 178 3 181
Malignant extemporaneous 1 12 13
Deferred extemporaneous 10 8 18
Group 1
Benign extemporaneous 122 0 122
Malignant extemporaneous 0 1 1
Deferred extemporaneous 5 4 9
Group 2
Benign extemporaneous 45 2 47
Malignant extemporaneous 1 2 3
Deferred extemporaneous 3 1 4
Group 3
Benign extemporaneous 10 1 11
Malignant extemporaneous 0 9 9
Deferred extemporaneous 2 2 4

in which 1 or 2 frozen sections are conducted, so carrying
it out in this group is meaningless. In addition, the percentage
of malignancy in this group is less than 10%, making it
practical to wait for the definitive PR."*! In our series there
is a false positive for the extemporaneous in this patient
group, which led to an unnecessary total thyroidectomy
with consequent iatrogenic hypothyroidism. This fact has
convinced us even more, about how unnecessary the
extemporaneous is in this group of patients.

In conclusion, in our experience, conducting an
intraoperative biopsy is only really useful in cases where
there is clinical suspicion of malignancy, either by FNA or
by a suspicious exploration. Therefore, we only request it
in these cases and for the rest of the cases we wait for the
definitive PR, always informing the patient of a possible
reoperation. However, we believe that each surgeon must
also weigh their personal experience and that of the specialists
with whom they work, as well as the setting in which they
are located, to decide what attitude to adopt with patients
suffering thyroid nodules that will be subject to a surgical
intervention.

REFERENCES

1. Cetin B, Alsan S, Hatiboglu C, Bacaban B, Onder A, Celik A, et al. Frozen
section in thyroid surgery: Is it a necessity? Can J Surg. 2004;47:29-33.

2. Chang HY, Lin JD, Chen JF, Huang BY, Hsueh C, Jeng LB, et al. Correlation
of fine needle aspiration cytology and frozen section biopsies in the diagnosis
of thyroid nodules. J Clin Pathol. 1997;50:1005-9.

3. Pons Rocher F, Carrasco Llatas M, Brotons Durban S, Estellés Ferriol E, Lopez
Martinez R. Enfermedad tiroidea benigna y cancer en nuestro medio. Anales
ORL Iber-Amer. 2002;XXIX:247-54.

4. Pons Rocher F, Brotons Durban S, Carrasco Llatas M, Estellés Ferriol E, Lépez
Martinez R. Carcinoma tiroideo: correlacion entre las pruebas diagnésticas
y la anatomia patologica. Anales ORL Iber-Amer. 2002;XXIX:255-67.

Acta Otorrinolaringol Esp. 2008;59(4):159-62 161



Carrasco Llatas M et al. Hemithyroidectomy and Frozen-Section Biopsy

. ChenH, Zeiger MA, Clark DP, Westra WH, Udelsman R. Papilllary carcinoma
of the thyroid: can operative management be based solely on fine-needle
aspiration? ] Am Coll Surg. 1997;184:605-10.

. RodriguezJM, Parrilla P, Sola ], Bas A, Aguilar ], Moreno A, et al. Comparison
between preoperative cytology and intraoperative frozen-section biopsy in
the diagnosis of thyroid nodules. Br ] Surg. 1994;81:1151-4.

. Mandell DL, Genden EM, Mechanick JI, Bergman DA, Biller HF, Urken ML.
Diagnostic accuracy of fine-needle aspiration and frozen section in nodular
thyroid disease. Otolaryngol Head Neck Surg. 2000;124:531-6.

. Lumachi F, Borsato S, Tregnghi A, Marino F, Poletti A, Tacobone M, et al.
Accuracy of fine-needle aspiration cytology and frozen-section examination
in patients with thyroid cancer. Biomed Pharmacother. 2004;58:56-60.

. de Rosa R, Terrés M, Olstein G, Candés G, Lowestein A, Reyes A, et al.
Valoracién de la puncién biopsia con aguja fina y de la biopsia por congelacién
en el diagndstico y tratamiento del nédulo tiroideo. Rev Arg Cir. 2001;81:198-
206.

162 Acta Otorrinolaringol Esp. 2008;59(4):159-62

10.

11.

12.

13.

14.

Davoudi MM, Yeh KA, Wei JP. Utility of fine-needle aspiration cytology and
frozen-section examination in the operative management of thyroid nodules.
Am Surg. 1997;63:1084-90.

Roach JF, Heller KS, Dubaner S, Sznyter LA. The value of frozen section
examinations in determining the extent of thyroid surgery in patients with
indeterminate fin-needle aspiration cytology. Arch Otolaryngol Head Neck
Surg. 2002;128:263-7.

Brooks AD, Shana AR, DuMormay W, Huvos AG, Zakowski M, Brennan MF,
et al. Role of fine-needle aspiration biopsy and frozen section analysis in the
surgical management of thyroid tumors. Ann Surg Oncol. 2001;82:92-100.
Callcut RA, Selvaggi SM, Mack E, Ozgul O, Warner T, Chen H. The utility
of frozen section evaluation for follicular thyroid lesions. Ann Surg Oncol.
2004;11:94-8.

Udelsman R, Westra WH, Donovan PI, Sohn TA, Cameron JL. Randomized
prospective evaluation of frozen-section analysis for follicular neoplasms of
the thyroid. Ann Surg. 2001;233:716-22.



