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Abstract

Introduction. The approach of a previously operated neck for metastasis resection faces a challenge to achieve
a successful resection. The present study aims to demonstrate the usefulness of the ultrasound-guided injection
of methylene blue technique for the intraoperative localization of recurrent lesions in thyroid cancer to facilitate
their resection.

Methods. An observational, descriptive and retrospective study was conducted in patients reoperated for recurrences
of differentiated thyroid carcinoma over a period of two and a half years, using ultrasound-guided intratumoral
injection of methylene blue for its intraoperative identification. An analysis of demographic and clinical variables
was carried out and its advantages over other methods were identified.

Results. This study included 10 procedures in nine patients, 77.8% women and 22.2% men, with a mean age of 54
years. All had a detectable and elevated thyroglobulin level before the intervention, 89% had a decrease in its level
and 33% had an adequate biochemical response. The technique added 10 minutes to the surgical time. All marked
lymph nodes were identified intraoperatively. The average number of lymph nodes resected was 12, of which six
were positive, all with papillary thyroid carcinoma. It was considered of great utility and low cost in all cases.

Discussion. This technique is shown to be an effective strategy for the intraoperative identification of locoregional
recurrences in thyroid carcinoma, allowing a successful lymph node dissection, reducing complications, surgical
time and especially costs compared to other interventions.
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Resumen

Introduccién. La cirugia para extirpacion de metastasis en un cuello previamente intervenido afronta un reto
para lograr una reseccion exitosa. El presente estudio pretende demostrar la utilidad de la técnica de inyeccién de
azul de metileno, guiada por ecografia, para la localizacién intraoperatoria de lesiones recurrentes en cancer de
tiroides, para facilitar su reseccion.

Métodos. Se realiz6 un estudio observacional, descriptivo y retrospectivo, en pacientes reintervenidos por recurrencia
de carcinoma diferenciado de tiroides, durante un periodo de dos afios y medio. Se utiliz6 la inyeccién intratumoral de
azul de metileno guiada por ecografia para su identificacién intraoperatoria de recurrencia. Se hizo analisis de
variables demograficas y clinicas.

Resultados. Este estudio incluy6 10 procedimientos en 9 pacientes, 77,8 % mujeres, con una media de edad de 54 afios.
Todos tenian un nivel de tiroglobulina detectable y elevado antes de la intervencidn; posteriormente, el 89 % presentd
un descenso y el 33 % una adecuada respuesta bioquimica. La técnica agregd 10 minutos al tiempo quirdrgico. En el
100 % se identificaron de manera intraoperatoria los ganglios marcados; el promedio de ganglios resecados fue de 12,
de los cuales, 6 fueron positivos, todos con carcinoma papilar de tiroides. Esta técnica se consideré de gran utilidad y
de bajo costo en todos los casos.

Discusion. Esta técnica se muestra como una estrategia efectiva para la identificacién intraoperatoria de las
recurrencias locorregionales en carcinoma de tiroides, permitiendo una diseccién ganglionar exitosa, disminuyendo
complicaciones, tiempo quirtrgico y, especialmente, costos frente a otras intervenciones.

Palabras clave: cancer papilar tiroideo; recurrencia local; escisién del ganglio linfatico; reoperacidn; azul de

metileno; ultrasonografia.

Introduction

Thyroid carcinoma is considered the most fre-
quent endocrine tumor, being more prevalent in
the female gender, with a ratio of 4:1 compared
to the male gender . Papillary carcinoma corres-
ponds to the most frequent histological type,
constituting around 85% of cases %

In general, differentiated thyroid cancer has a
good prognosis, but locoregional recurrences have
been found in up to 30% of cases, with involve-
ment of the lateral compartment of the neck more
than 50% of the time, while relapses in the central
compartment are less than 30% **.

Since the introduction of ultrasound as a rou-
tine method for patient follow-up, it has been
possible to detect cervical lymph node recurren-
ces less than 1 centimeter in diameter, which
are generally not detected on palpation, since
high-resolution ultrasound it can identify lesions
from 2 to 3 mm in diameter >°.

When operating on a previously operated
neck, it is important to bear in mind that there

will be some limitations in the surgical act, due
to the distortion of the anatomical structures
generated by fibrosis, local inflammatory pro-
cesses, edema, tissue friability and obliteration
of the tissues. landmarks due to scar tissue, the-
refore, make it difficult to identify the lesion to
be resected, reducing the probability of success
of the procedure 7%, In addition, it is important
to highlight the increased risk of intraoperative
complications, highlighting the recurrent laryn-
geal injury and parathyroid glands °.

In recent years it has been possible to imple-
ment a series of measures in order to reduce these
difficulties. Among these, the role of intraoperati-
ve ultrasound to locate metastatic lesions stands
out; however, the rate of failed resections has been
found to be high 2,

As a strategy to increase surgical success in
the removal of tumor relapses and to reduce
the complications of surgery, the ROLL (radio-
guided occult lesion localization) technique has
been developed & which consists of preoperative
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intralesional injection, guided by images such
as ultrasound or computed tomography, of a
radiotracer, generally macroaggregated albumin
labeled with Technetium-99, with which the con-
centration of the radiotracer in the target tissue
is obtained and, intraoperatively using a portable
gamma probe, detects the place with the most ra-
dioactivity and proceeds to resection 3.

Another technique used is the intralesional
injection of blue dyes, guided by ultrasound. In a
study published by Sippel et al. at the University
of California in 2009, they used three different
blue dyes (lymphazurin, indigo carmine and
methylene blue) for the location of suspicious
lymphadenopathies, which due to their size could
not be identified upon physical examination, in ten
reoperations for recurrence of papillary thyroid
carcinoma, showing the effectiveness and success
in terms of resection of metastatic lesions in all pa-
tients . Later, the same group published another
study in a larger cohort, including 53 surgeries,
in which it was confirmed that it was an effective
and safe method *°.

The objective of this study was to demon-
strate the usefulness of the intralesional injection
of methylene blue, guided by ultrasound, for the
marking and resection of recurrent papillary thy-
roid carcinoma. With the implementation of this
technique, it was sought to increase surgical
success, as well as to reduce operative time and
costs of the procedure.

Methods

A descriptive and retrospective study was carried
out, in which individuals underwent reoperation
for thyroid carcinoma were included, for the lo-
cation of metastatic lesions in the neck with the
intralesional injection technique of methylene
blue under ultrasound guidance, between Fe-
bruary 2018 and August 2020, by the Head and
Neck Surgery service of the School of Health of the
Universidad de Caldas, in Manizales, Colombia.
Ultrasonography, computed tomography,
blood thyroglobulin levels, and fine needle aspi-
ration cytology (BACAF) of the suspicious lesion
were used to search for locoregional recurrence.

Localization of recurrences in thyroid cancer with methylene blue

Patients with histologically proven recurrences
were reoperated in at least one lymph node posi-
tive for metastasis.

In the operating room, with the patient pre-
viously anesthetized, ultrasound was performed
by the head and neck surgeon with sufficient
training and experience in ultrasound (Figure 1).
The pathological lymph nodes were located and
compared with the previous diagnostic images
provided by the patient, verifying the adequate
identification of the lesions to be intervened.

The pathological nodule was injected with
0.5 to 1 ml of methylene blue diluted in 5 to 10
ml of normal saline (0.9% SSN), under real-time
ultrasound guidance (Figure 2). Staining worked
effectively to stain the resected lymph node (Figu-
re 3). After the extraction of the surgical specimen,
it was sent to the pathology laboratory.

Figure 1. Sonographic location of the lymph node. Source:
Doctor Andrés Ignacio Chala Galindo's file.

it : i

Figure 2. Intratumor injection of methylene blue under
ultrasound guidance. Source: Doctor Andrés Ignacio Chala
Galindo's file.
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Figure 3. Intraoperative identification of the lymph node
stained with methylene blue. Source: Doctor Andrés Ignacio
Chala Galindo's file.

A review of the medical records of the iden-
tified patients was carried out and the data were
entered in a database in Microsoft® Excel®. A
descriptive analysis was carried out taking into
account demographic variables, such as age and
sex; clinical variables, such as thyroglobulin levels;
imaging studies, before and after surgery, as well
as fine needle aspiration biopsy cytology (BACAF),
ultrasound and intraoperative identification of
the suspicious lymph node stained with dye, the
report of the pathology and the complications of
the procedure.

Results

Between February 1, 2018 and August 31, 2020,
ten surgeries were performed with this ultra-
sound-guided intratumoral injection technique of
methylene blue, in nine patients with locoregional
metastases, who had previously undergone total
thyroidectomy. due to papillary thyroid carcinoma
and central or lateral lymph node dissection of
the neck, one of which was operated on twice in
this period.

All patients were found to have papillary
thyroid carcinoma. The ages of the patients ran-
ged from 42 to 72 years, with an average of 54.1
years. The distribution by sex corresponded to 7
women (77.8%) and 2 men (22.2%). Regarding
the location of the relapse, in two of the cases it
was located in the central cervical compartment,
seven in the lateral compartment, and one had a
relapse in both compartments.
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Relapse was identified in all of them by rou-
tine follow-up, with serum thyroglobulin levels,
cervical ultrasound, and computed tomography;
two of the cases had preoperative PET-SCAN. All
patients had a detectable thyroglobulin level at
baseline (mean 115 ng/ml). When the presence
of suspicious lymphadenopathy was detected, it
was confirmed by fine needle aspiration biopsy
(BACAF).

In all cases, intraoperative identification and
resection of the lymph nodes stained with the
blue dye was possible. Localization was conside-
red successful and highly useful by the surgeon
in all cases. The average number of lymph nodes
resected in each reoperation was 12 (range 1 to
47), of which an average of 6 nodes (range 1 to 26)
were positive for papillary carcinoma metastases.
In all of them, it was verified by the pathology re-
port that the lymph node group identified in the
surgical act was positive for malignancy.

Injection of methylene blue added approxima-
tely 10 minutes to surgical time in the operating
room prior to the incision. There were no com-
plications related to the injection of methylene
blue. Difficulties during surgery were caused by
the findings of scar fibrosis in previously operated
patients, which was overcome with the identifica-
tion of lymph nodes stained with methylene blue,
to guide their resection. In no case were compli-
cations observed in the postoperative period,
there was no resection of the parathyroid glands
identified in the pathology report of the surgical
specimens. Only one of the patients had intentio-
nal injury to the recurrent laryngeal nerve, due
to the presence of a level VI paratracheal lymph
node conglomerate, with invasion of the nerve,
enveloped in 100% of the circumference; in this
case, nerve resection was necessary and microsur-
gical reconstruction of the nerve was performed.

In the control imaging studies, it was found
that the lesion was successfully excised in all
cases, with a histopathological study that con-
firmed malignancy. During the follow-up period,
in two patients (22.2%), locoregional lymph
node relapse occurred, at different lymph node
levels, which had not been previously identified,
either by pre-surgical imaging studies, BACAF
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or intraoperative findings. Of these, one of the
patients underwent reoperation using the same
ultrasound-guided marking technique, after
which a successful removal of the tumor was
obtained.

Thyroglobulin data at follow-up were available
in nine of the cases. Preoperative thyroglobulin
levels ranged from 0.2 to 300 ng/ml. Eight patients
had a decrease in thyroglobulin after the surgical
procedure. In three of the nine cases an adequate
biochemical response was evidenced, defined as a
thyroglobulin less than or equal to 2 ng/ml.

Reviewing the additional costs of the proce-
dure, the value of the surgery when using this
technique increased by an average of $80,000 Co-
lombian pesos, which corresponds to the cost of a
soft tissue neck ultrasound, while, with the use of
other techniques, such as ROLL, the additional va-
lue is approximately $1,600,000 Colombian pesos.

Discussion

The incidence of thyroid carcinoma is increa-
sing 6. In the latest GLOBOCAN statistics?,
567,000 cases were registered worldwide, ran-
king ninth in relation to other neoplasms, with a
global incidence rate of 10.2 per 100,000 women,
representing 5.1% of the estimated total cancer
burden in the female gender. The mortality rate
from this pathology is much lower than in other
cancers, 0.4 and 0.5 deaths per 100,000 people
in men and women, respectively, and with around
41,000 deaths per year.

In Colombia, according to data from the Na-
tional Cancer Institute, for the year 2018, thyroid
cancer in women ranked third, surpassed by
breast and skin cancer, with a total of 512 cases,
representing 11,1% of all cancers; while in men
it ranked seventh, with a total of 114 cases and
3.5% of all cancers "".

Although it is true that differentiated thyroid
cancer generally has a good prognosis, with alow
mortality rate, recurrences have been identified
in the neck, mainly metastases in regional lymph
nodes, up to 30% 2. Certain factors related to a hi-
gher risk of recurrence have been described, such
as age less than 15 years or greater than or equal

Localization of recurrences in thyroid cancer with methylene blue

to 55 years, male gender, follicular histology or a
variety of tall cells, tack cells, tumor size greater
than 4 cm, initial tumor local invasion and regional
lymph node metastases 2. In these cases, total
thyroidectomy with central lymph node dissec-
tion is recommended, with unilateral or bilateral
lymphadenectomy in whom regional metastatic
disease is documented °.

In patients who have received iodine-131 the-
rapy and who despite this persistence of lymph
node disease is documented, surgical resection is
indicated 2. Neck reoperation should be performed
with caution, since difficulties during the interven-
tion can resultin a higher incidence of postoperative
complications ??!, Regarding the lesion of the recu-
rrent laryngeal nerve and the parathyroid glands,
reoperations of the central compartment and
of the thyroid bed are more challenging for the
surgeon, when compared with lateral neck dis-
sections and primary thyroidectomy %%,

The other difficulty that arises during surgery
on a previously operated neck is to be able to iden-
tify metastatic lesions, since, due to the small size
of many of these, it is often difficult to differen-
tiate them from scar tissue 2. For this reason,
ultrasound has been implemented as a strategy to
guide the surgical act, with the aim of facilitating
the localization of the lymph nodes in recurrent
thyroid carcinoma. McCoy et al. described the use
of ultrasound in the preoperative marking of the
lesion in patients with a single non-palpable lym-
ph node, by marking the skin at the site where the
suspicious nodule was identified by ultrasound
and it was found that 100% of the patients had
a satisfactory resection, while in patients under-
going cervical exploration without preoperative
ultrasound marking the rate of negative exami-
nations was 50% 2.

Preoperative planning, including ultrasound
mapping, is essential to identify the location of
the lymph nodes to be resected 2°; however, with
tissue incision and dissection, the preoperative
orientation is often lost in the scar tissue, and al-
though lymphadenectomy is possible, the index
node can be missed, resulting in leads to unsuc-
cessful resection attempts +%4,
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Although the role of intraoperative ultrasound
is highlighted as a guide to localize resected re-
currences, the number of failed resections is
still high ?¢, which is why the need has arisen
to propose a series of strategies with the aim of
overcoming these difficulties when dealing with
recurrent thyroid cancer, impacting on greater
surgical success and reducing complication rates 2.
These methods include preoperative ultrasound
mapping ?, intraoperative ultrasound %, ultra-
sound-guided needle localization 2%, guided dye
injection *, and radioguided surgery ®.

Radioguided surgery was initially described to
locate non-palpable lesions suspected of malignan-
cy in the sinus before surgery 2%, This procedure
depends on the accumulation of a radiotracer in
a target tissue, which facilitates its identification
through the use of a portable intraoperative gamma
probe . Among the agents most used for thyroid
and parathyroid reoperations are iodine-131,
technetium-99, and technetium-99-sestamibi 3.
However, with the use of iodine-131 it is possi-
ble to achieve false positive results, such as when
the radioisotope is captured by the thymus or
submandibular glands, and false negatives, when
the tumor foci are not detectable by the gamma
probe 3!, Efficacy by systemic administration of
the radiotracer depends on the avidity that the
tumor has for it, mainly in non-iodine avid papi-
llary carcinoma 2,

The technique called ROLL is presented as an
optimal alternative to overcome obstacles during
reoperation °. This method, which has become a
standard for several breast units around the world
2832 has been extrapolated to individuals previous-
ly operated on for thyroid carcinoma, to facilitate
resection of recurrent lesions with the help of a
gamma scan portable probe, locating the site of
greatest radioactivity 1332,

Recently, other strategies have been imple-
mented, such as ultrasound-guided intralesional
injection of blue dyes, but in Colombia no stu-
dies have been published with the application
of this technique for the reoperation of patients
with recurrent thyroid cancer. In our study we
sought to demonstrate the usefulness of this me-
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thod, with which the suspicious lesion could be
identified by ultrasound and injected methylene
blue, as a strategy that helps the surgeon to find
abnormal lesions, with the aim of transforming
a major surgery degree of difficulty in a sim-
pler procedure, with better results in terms of
resection of the recurrence and lower the rate
of complications, taking into account that it is
an intervention in patients who have previously
undergone surgery .

We found several advantages of the intrale-
sional methylene blue injection technique when
compared to the conventional ROLL technique.
Initially, it should be taken into account that not
all institutions have access to the equipment and
technology that a nuclear medicine service im-
plies, and a high-cost portable gamma probe is a
requirement for the intraoperative identification
oflesions that capture the radiotracer. In addition,
for the planning of the application of the ROLL
technique, there must be coordination between
the specialist in surgery and the specialist in nu-
clear medicine; whereas, in our study, the same
surgeon was the one who performed the preope-
rative marking, and no additional personnel were
required 3%

Another important aspect to highlight is the
time required for marking prior to surgery. If the
ROLL is used, the radioisotope marking should
be performed at least two hours before the inter-
vention 3*!3, while in our study an average time of
10 minutes was estimated, the period in which it
was performed ultrasound and injection of blue
dye. This procedure was performed in the same
operating room and with the patient previously
anesthetized, which impacts on the decrease in
pre-surgical marking time and on all the logistical
coordination required by the nuclear medicine
procedure.

The study had the limitation that a comparison
could not be made in terms of surgical times, since
there was no control group in which the techni-
que was not used, but it is estimated that with
the treatment of our patients the operative time
was reduced by making the procedure technically
easier.
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In conclusion, this surgical technique is shown
as a safe and effective strategy for the intraopera-
tive identification of locoregional recurrences in
patients with thyroid carcinoma, allowing a suc-
cessful lymph node dissection guided by staining,
reducing the risks of iatrogenesis, the time of
the procedure and the costs of the intervention,
since it is only required to have good ultrasound
equipment and methylene blue staining, which is
easily accessible and very low cost 1*+1°,

Compliance with ethical standards

Informed consent: This study is a retrospective medical
record review, and as such, there is no need for informed
consent. The Institutional Ethics Committee approved the
design and methodology of the study.

Conflict of interest: The authors declare that they have
no conflict of interest.

Funding source: This work was financed with resources
from the authors.

Authors’ contributions:

- Conception and design of the study: Ximena Franco-
Castafieda, Andrés Ignacio Chala-Galindo.

- Data acquisition: Ximena Franco-Castafieda, Andrés
Ignacio Chala-Galindo.

- Data analysis and interpretation: Ximena Franco-
Castafieda, Andrés Ignacio Chala-Galindo.

- Drafting the manuscript: Ximena Franco-Castafieda,
Andrés Ignacio Chala-Galindo.

- Critical review: Ximena Franco-Castafieda, Andrés
Ignacio Chala-Galindo.

References

1. Bray E Ferlay ], Soerjomataram I, Siegel RL, Torre
LA, Jemal A. Global cancer statistics 2018: GLOBO-
CAN estimates of incidence and mortality worldwi-
de for 36 cancers in 185 countries. CA Cancer ] Clin.
2018;68:394-424.
https://doi.org/10.3322 /caac.21492

2. Haugen BR, Alexander EK, Bible KC, Doherty GM, Man-
del S], Nikiforov YE, et al. 2015 American Thyroid Asso-
ciation management guidelines for adult patients with
thyroid nodules and differentiated thyroid cancer: The
American Thyroid Association guidelines task force
on thyroid nodules and differentiated thyroid cancer.
Thyroid. 2016;26:1-133.
https://doi.org/10.1089/thy.2015.0020

3. Tukenmez M, Erbil Y, Barbaros U, Dural C, Salmaslioglu
A, Aksoy D, et al. Radio-guided nonpalpable metasta-

Localization of recurrences in thyroid cancer with methylene blue

10.

11.

12.

tic lymph node localization in patients with recurrent
thyroid cancer. ] Surg Oncol. 2007;96:534-8.
https://doi.org/10.1002/js0.20873

Gulcelik MA, Karaman N, Dogan L, Sahiner I, Akgul
GG, Kahraman YS, Vural GU. Radioguided occult le-
sion localization for locally recurrent thyroid carci-
noma. European Archives of Oto-Rhino-Laryngology.
2017;274:2915-9.

https://doi.org/10.1007 /s00405-017-4563-2

Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL,
Mandel §], et al. Revised American Thyroid Associa-
tion management guidelines for patients with thyroid
nodules and differentiated thyroid cancer. Thyroid.
2009;19:1167-214.
https://doi.org/10.1089/thy.2009.0110

Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayas-
hi K, et al. Preoperative ultrasonographic examination
for lymph node metastasis: usefulness when designing
lymph node dissection for papillary microcarcinoma
of the thyroid. World ] Surg. 2004;28:498-501.
https://doi.org/10.1007/s00268-004-7192-z

Torlontano M, Attard M, Crocetti U, Tumino S, Bruno R,
Constante G, et al. Follow-up of low risk patients with
papillary thyroid cancer: Role of neck ultrasonography
in detecting lymph node metastases. ] Clin Endocrinol
Metab. 2004;89:3402-7.
https://doi.org/10.1210/jc.2003-031521

Salvatori M, Rufini V, Reale F, Gajate AM, Maussier ML,
Revelli L, et al. Radio-guided surgery for lymph node
recurrences of differentiated thyroid cancer. World ]
Surg. 2003;27:770-5.
https://doi.org/10.1007/s00268-003-7014-8

Terzioglu T, Senyurek YG, Tunca F, Tirkmen C, Mudun
A, Salmashoglu A, et al. Excision efficiency of radiogui-
ded occult lesion localization in reoperative thyroid
and parathyroid surgery. Thyroid. 2010;20:1271-8.
https://doi.org/10.1089/thy.2009.0441

Kim MK, Mandel SH, Baloch Z, Livolsi V, Langer JE, Dido-
nato L, et al. Morbidity following central compartment
reoperation for recurrent or persistent thyroid cancer.
Arch Otolaryngol Head Neck Surg. 2004;130:1214-6.
https://doi.org/10.1001/archotol.130.10.1214

Vieira-Bitencourt AG, Pereira-Lima EN, Vieira-Pinto PN,
Lobato-Martins EB, Chojniak R. New applications of
radioguided surgery in oncology. Clinics. 2009;64:397-
402.
https://doi.org/10.1590/51807-59322009000500005

Ilgan S, Oztiirk E, Yildiz R, Emer O, Ayan A, Gorgiilii
S, et al. Combination of preoperative ultrasonogra-
phic mapping and radioguided occult lesion locali-
zation in patients with locally recurrrent/persistent
papillary thyroid carcinoma: A practical method for
central compartment reoperations. Clin Nucl Med.
2010;35:847-52.

https://doi.org/10.1097 /RLU.0b013e3181f48403

617


https://doi.org/10.3322/caac.21492
https://doi.org/10.1089/thy.2015.0020
https://doi.org/10.1002/jso.20873
https://doi.org/10.1002/jso.20873
https://doi.org/10.1007/s00405-017-4563-2
https://doi.org/10.1089/thy.2009.0110
https://doi.org/10.1007/s00268-004-7192-z
https://doi.org/10.1210/jc.2003-031521
https://doi.org/10.1007/s00268-003-7014-8
https://doi.org/10.1089/thy.2009.0441
https://doi.org/10.1001/archotol.130.10.1214
https://doi.org/10.1590/S1807-59322009000500005
https://doi.org/10.1097/RLU.0b013e3181f48403

618

Franco-Castafieda X, Chala-Galindo Al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cadena E, Bastidas F, Angarita E, Garzén ]. Resec-
cién de recaidas de cancer diferenciado de tiroides
mediante cirugia radioguiada. Rev Colomb Cancerol.
2012;16:130-4.
https://doi.org/10.1016/S0123-9015(12)70024-0

Sippel RS, Elaraj DM, Poder L, Duh QY, Kebebew E, Clark
OH. Localization of recurrent thyroid cancer using in-
traoperative ultrasound-guided dye injection. World ]
Surg. 2009;33:434-9.
https://doi.org/10.1007/s00268-008-9797-0

Harari A, Sippel RS, Goldstein R, Aziz S, Shen W, Gosnell
], et al. Successful localization of recurrent thyroid can-
cer in reoperative neck surgery using ultrasound-gui-
ded methylene blue dye injection. ] Am Coll Surg
2012;215:555-61.
https://doi.org/10.1016/j.jamcollsurg.2012.06.006

Goyal RM, Jonklaas ], Burman KD. Management of re-
current cervical papillary thyroid cancer. Endocrinol
Metab Clin North Am. 2014;43:565-72.
https://doi.org/10.1016/j.ecl.2014.02.014

Instituto Nacional de Cancerologia-ESE. Cancer en
cifras en el INC. Fecha de consulta: 1° de agosto de
2020. Disponible en: https://www.cancer.gov.co/sites/
default/files/infografias/archivos/casos_nuevos_can-
cer_2018.pdf

Pacini F, Castagna MG. Approach to and treatment of
differentiated thyroid carcinoma. Med Clin North Am.
2012;96:369-83.
https://doi.org/10.1016/j.mcna.2012.01.002

Sanchez G, Gutiérrez C, Valenzuela A, Tovar JR. Carci-
noma diferenciado de la glandula tiroidea: hallazgos
en 16 aflos de manejo multidisciplinario. Rev Colomb
Cir. 2014;29:102-9.

Frasoldati A, Pesenti M, Gallo M, Caroggio A, Salvo
D, Valcavi R. Diagnosis of neck recurrences in pa-
tients with differentiated thyroid carcinoma. Cancer.
2003;97:90-6. https://doi.org/10.1002/cncr.11031

Aksakal N, Ozturk A, Tutal F, Dogan S, Agcaoglu O,
Bulakci M, et al. Magnetic probe-guided excision of
nonpalpable neck lesions: A new and safe technique for
operated neck compartments. Surg Innov. 2017;24:42-8.
https://doi.org/10.1177/1553350616676444

Farrag TY, Agrawal N, Sheth S, Bettegowda C, Ewertz
M, Kim M, Tufano RP. Algorithm for safe and effec-
tive reoperative thyroid bed surgery for recurrent/
persistent papillary thyroid carcinoma. Head Neck.
2007;29:1069-74.
https://doi.org/10.1002/hed.20634

Karwowski JK, Jeffrey RB, McDougall IR, Weigel R]. In-
traoperative ultrasonography improves identification

of recurrent thyroid cancer. Surgery. 2002;132:924-9.
https://doi.org/10.1067 /msy.2002.128478

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Rev Colomb Cir. 2021;36:611-9

McCoy KL, Yim JH, Tublin ME, Burnmeister LA, Ogilvie
JB, Carty SE. Same-day ultrasound guidance in reope-
ration for locally recurrent papillary thyroid cancer.
Surgery. 2007;142:965-72.
https://doi.org/10.1016/j.surg.2007.09.021

Binyousef HM, Alzahrani AS, Al-Sobhi SS, Al-Suhaibani
HS, Chaudhari MA, Raef HM. Preoperative neck ultraso-
nographic mapping for recurrent/persistent papillary
thyroid cancer. World ] Surg. 2004;28:1110-4.
https://doi.org/10.1007/s00268-004-7636-5

Zimmerman P, DaSilva M, Izquierdo R, Cico L, Kort
K, Numann P. Intraoperative needle localization during
neck reexploration. Am ] Surg. 2004;188:92-3.
https://doi.org/10.1016/j.amjsurg.2003.11.037

Zurrida S, Galimberti V, Monti S, Luini A. Radioguided
localization of occult breast lesions. Breast. 1998;7:11-
3. https://doi.org/10.1016/S0960-9776(98)90044-3

Nadeem R, Chagla LS, Harris O, Desmond S, Thind R,
Titterrell C, Audisio RA. Occult breast lesions: A com-
parison between radioguided occult lesion localisation
(ROLL) vs. wire-guided lumpectomy (WGL). Breast.
2005;14:283-9.
https://doi.org/10.1016/j.breast.2005.04.002

Gulec SA, Eckert M, Woltering EA. Gamma pro-
be-guided lymph node dissection (‘gamma picking’)
in differentiated thyroid carcinoma. Clin Nucl Med.
2002;27:859-61.

https://doi.org/10.1097/00003072-200212000-00001

Ondik MP, Tulchinsky M, Goldenberg D. Radioguided
reoperative thyroid and parathyroid surgery. Otolary-
ngol Clin North Am. 2008;41:1185-98.
https://doi.org/10.1016/j.0tc.2008.07.002

Travagli JP, Cailleux AF, Ricard M, Baudin E, Caillou
B, Parmentier C, Schlumberger M. Combination of
radioiodine (131I) and probe-guided surgery for
persistent or recurrent thyroid carcinoma. J Clin En-
docrinol Metab. 1998;83:2675-60.
https://doi.org/10.1210/jcem.83.8.5014

Duarte C, Bastidas F, De los Reyes A, Manrique J. Locali-
zacién radioguiada de las lesiones ocultas de la mama.
Rev Colomb Cancerol. 2012;16:239-43.
https://doi.org/10.1016/S0123-9015(12)70158-0

Giles YS, Sarici IS, Tunca F, Sormaz IC, Salmashoglu
A, Adalet |, et al. The rate of operative success achie-
ved with radioguided occult lesion localization and
intraoperative ultrasonography in patients with recu-
rrent papillary thyroid cancer. Surgery. 2014;156:1116-
26. https://doi.org/10.1016/j.surg.2014.04.012

Marin L, Avalos N, Valenzuela MA, Morales B. Cirugia
radioguiada en hiperparatiroidismo primario: Caso
clinico. Rev méd Chile. 2001;129:921-4.

https://doi.org/10.4067/5S0034-98872001000800012


https://doi.org/10.1016/S0123-9015(12)70024-0
https://doi.org/10.1007/s00268-008-9797-0
https://doi.org/10.1016/j.jamcollsurg.2012.06.006
https://doi.org/10.1016/j.ecl.2014.02.014
https://www.cancer.gov.co/sites/default/files/infografias/archivos/casos_nuevos_cancer_2018.pdf
https://www.cancer.gov.co/sites/default/files/infografias/archivos/casos_nuevos_cancer_2018.pdf
https://www.cancer.gov.co/sites/default/files/infografias/archivos/casos_nuevos_cancer_2018.pdf
https://doi.org/10.1016/j.mcna.2012.01.002
https://doi.org/10.1002/cncr.11031
https://doi.org/10.1177/1553350616676444
https://doi.org/10.1002/hed.20634
https://doi.org/10.1067/msy.2002.128478
https://doi.org/10.1016/j.surg.2007.09.021
https://doi.org/10.1007/s00268-004-7636-5
https://doi.org/10.1016/j.amjsurg.2003.11.037
https://doi.org/10.1016/S0960-9776(98)90044-3
https://doi.org/10.1016/j.breast.2005.04.002
https://doi.org/10.1097/00003072-200212000-00001
https://doi.org/10.1016/j.otc.2008.07.002
https://doi.org/10.1210/jcem.83.8.5014
https://doi.org/10.1016/S0123-9015(12)70158-0
https://doi.org/10.1016/j.surg.2014.04.012
https://doi.org/10.4067/S0034-98872001000800012

