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Paratiroidectomia endoscopica transoral por via vestibular (TOEPVA) guiada

por fluorescencia como tratamiento de tumor paratiroideo atipico gigante
Indocyanine green fluorescence angiography-guided transoral endoscopic parathyroidectomy
vestibular approach (TOEPVA) to treat a giant atypical parathyroid tumor
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RESUMEN

El abordaje endoscdpico transvestibular de la patologia tiroidea y paratiroidea es una alternativa a la
cirugia abierta, sin cicatriz visible. Los tumores paratiroideos atipicos representan alrededor del 1% de
las causas de hiperparatiroidismo primario. La cirugia guiada por fluorescencia permite identificar y
disecar de manera selectiva las glandulas paratiroides, y compararlo con los estudios de localizacion
preoperatorios. Se presenta una mujer de 29 afios con hiperparatiroidismo primario y patologia
nodular tiroidea indeterminada homolateral. Se realizd6 un abordaje endoscépico transvestibular
combinado con angiografia con verde de indocianina que permitié ubicar las glandulas con luz del
espectro infrarrojo cercano, y compararlo con el modo de superposicion como la vision con luz blanca.
Se practico una paratiroidectomia y hemitiroidectomia homolateral, sin complicaciones. El estudio
patoldgico mostré adenoma atipico y patologia nodular benigna en la tiroides. Al mes, se mantuvo el
descenso de la calcemia y la parathormona en valores normales.

B Palabras clave: fluorescencia, verde de indocianina, infrarrojo cercano, paratiroidectomia, tumor paratiroideo,
adenoma paratiroideo atipico, paratiroidectomia endoscdpica transoral.

ABSTRACT

Transoral endoscopic thyroidectomy/parathyroidectomy vestibular approach is a scarless alternative
to open surgery. Atypical parathyroid tumors account for 1% of primary hyperparathyroidism cases.
Fluorescence-guided surgery is a method that allows surgeons to locate and precisely identify the
parathyroid glands, thus facilitating their dissection. We report the case of a 29-year-old female
patient diagnosed with primary hyperparathyroidism and an indeterminate thyroid nodule located
on the same side. The patient underwent transoral endoscopic vestibular approach combined with
indocyanine green angiography to localize the parathyroid glands using near infrared light and
compare the overlay view with the white light view. The procedure involved parathyroidectomy and
ipsilateral hemithyroidectomy, without complications. The pathological examination reported an
atypical adenoma and a benign thyroid nodule. One month after surgery, calcemia and parathormone
levels remained normal.

B Keywords: fluorescence, indocyanine green, near-infrared, parathyroidectomy, parathyroid neoplasms,

parathyroide atypical adenoma, trans-oral parathyroidectomy approach.
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Los adenomas unicos representan el 80% de
los casos de adenomas de paratiroides, lo que permite
abordajes minimamente invasivos en caso de presen-
tar dos estudios de localizacién concordantes!. Tanto
la exploracion unilateral como la paratiroidectomia vi-
deoasistida conformaban las alternativas con mismos
resultados terapéuticos y menor morbilidad frente al
procedimiento de referencia (gold standard): la explo-
racion bilateral?. Sin embargo, en la Ultima década, la
técnica endoscdpica transoral y la radiofrecuencia de-
mostraron ser opciones con la misma tasa de éxito on-
coldgico, y mejorar las secuelas cosméticas?.

Asimismo, el uso de fluorescencia con verde
de indocianina (ICG, por su sigla en inglés indocyani-
ne green) en la patologia paratiroidea ha demostrado
altas tasas de identificacion y valoracion cualitativa de
perfusion de las glandulas, en la fase de lavado. De esta
forma, permite la localizacién in vivo en tiempo real de
las paratiroides, guiando la diseccion y minimizando la
exploracion®. La combinacion de ambas técnicas permi-

te una cirugia segura, eficaz y con excelentes resultados
estéticos. Este es el primer informe publicado en la lite-
ratura argentina.

Se presenta el caso de una mujer de 29 afios
con hiperparatiroidismo primario por hallazgo inciden-
tal de hipercalcemia con hormona paratiroidea aumen-
tada (calcemia 13,6 mg/dL, parathormona (PTH) 299
pg/mL, fosfatemia 2,4 mg/dL, albouminemia 4,9 g/dL).
Los estudios de localizacion ubicaron la patologia en
posicidn inferior derecha, tanto con el centellograma
SestaMibi Tc*® con tomografia por emision de fotdn Uni-
co (SPECT), como con ecografia. Asociaba a un nédulo
en lébulo tiroideo derecho de 6 mm x 8 mm, con dos
punciones con resultado indeterminado, segun la clasi-
ficacion citoldgica de Bethesda .

La cirugia se realizo bajo anestesia general, con
extension cervical y resalto interescapular. La intuba-
cién orotraqueal se realizd con un tubo endotraqueal
modelo C2 NerveMonitor® de Inomed para monitorizar
la actividad del nervio laringeo recurrente. Se realizaron
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3 incisiones vestibulares (una anterior al frenillo lingual
[trocar de 10 mm] y dos anterolaterales en una linea
proyectada desde la hendidura entre los caninos y pre-
molares [trocares de 5 mm)]), previa instilacién con li-
docaina, acorde con las modificaciones de la técnica de
Anuwong (Fig. 1A). Luego de la colocacién del trocar de
10 mm central, se inicié la diseccidon con canula de Klein
y solucién de 1 mg de adrenalina en 500 mL de solucidn
salina estéril, y, posteriormente con CO,, manteniendo
presiones de 6 mm Hg, con un flujo no mayor de 12-15
L/min. Se abordd el plano subplatismal, la apertura del
rafe medio y exposicidn tiroidea mediante la liberacion
de los musculos pretiroideos, con posterior istmecto-
mia y traccién contralateral del I6bulo tiroideo derecho.
No se realiz6 determinacion de PTH ultrarrapida intrao-
peratoria por falta de disponibilidad en la institucion.

Se inyectd 1 mL de una solucion de 25 mg de
ICG en 10 mL de solucién fisiolégica estéril, intraveno-
so. La camaray el software utilizado fueron VISIONSEN-
SE” (Medtronic, Minneapolis, MN, USA) (Fig. 1B). Se
emplearon los modos de superposicion, y blanco/negro
para la identificacién de las glandulas paratiroides de-
rechas (Fig. 2). En coincidencia con estudios preopera-
torios se identifica paratiroides aumentada de tamafio
con captacion de ICG en todos los modos, en topografia
de paratiroides inferior derecha.

Se realizé la paratiroidectomia inferior derecha,
con identificacién de la glandula paratiroides superior
derecha, y nervio laringeo recurrente con funcionalidad
conservada mediante evaluacién con neuromonitoriza-
cién. Se completd el procedimiento con la lobectomia
derecha diagnostica (Bethesda Ill-estudio anatomopa-
toldgico intraoperatorio negativo para atipia).

m FIGURA 1

m FIGURA 2

El primer dia posoperatorio, la paciente pre-
sentd una calcemia de 9,2 mg/dL, y minima equimosis
cervical, sin enfisema subcutaneo ni lesiones del nervio
mentoniano. Fue dada de alta con control bioquimico
y endocrinoldgico. El resultado de anatomia patoldgica
definitivo informo tumor paratiroideo atipico de 2 cm x
2,3 cm (7 g) y enfermedad nodular tiroidea en la pieza
de lobectomia. La paciente continuaba normocalcémi-
ca y con normalizacion de los valores de PTH, desde el
posoperatorio inmediato hasta el ultimo control a las 6
semanas posoperatorias.

El abordaje transoral endoscépico transvesti-
bular para la patologia tiroidea y paratiroidea (TOETVA
o TOEPVA, por sus siglas en inglés Transoral Endoscopic
Thyroidectomy/Parothydectomy Vestibular Approach)
en casos seleccionados ha demostrado resultados tera-
péuticos comparables a la cirugia abierta, con mejoria
significativa en los resultados cosméticos. En cuanto a
la patologia uniglandular paratiroidea, este abordaje
permite tasas de éxito del 96%, en caso de contar con
estudios de localizacion preoperatorios coincidentes®.
En nuestro caso, el resultado anatomopatoldgico de la
paratiroides resecada informd un tumor paratiroideo
atipico gigante (> 3,5 g), lo que es una patologia no co-
municada en series anteriores en abordaje transvesti-
bular con angiografia con verde de indocianina.

La angiografia con verde de indocianina permi-
te la evaluacion intraoperatoria de la localizacién de las
paratiroides, realizar disecciones unilaterales en caso
de hiperparatioridismo primario y precisar la diseccién
y preservacion de las paratiroides en el caso de resec-
cion tiroidea, con mejoria en la identificacion por sobre
la evaluacion subjetiva del cirujano. Asimismo, facilita

A. Abordaje transvestibular. Colocacién
de trécares de 10mm central (flecha ne-
gra), y dos de 5mm laterales (flecha negra
larga). B. Torre laparoscdpica con sistema
VISIONSENSE® (Medtronic, Minneapolis,
MN, USA).

Identificacién de paratiroides superior
derecha (flecha larga), y paratiroides in-
ferior derecha (flecha corta). A. Modo
monocromadtico. B. Vision color. C. Modo
de superposicion verde.
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la evaluacion de la perfusidn posterior a una tiroidecto-
mia o de la paratiroides remanente en caso de realizar
una paratiroidectomia, y puede predecir las tasas de
hipoparatiroidismo posoperatorio®. Mediante la angio-
grafia, en el caso expuesto precedentemente se iden-
tificaron ambas paratiroides derechas, y la ubicacidon
de la paratiroides patoldgica coincidia con los estudios
preoperatorios de localizacion.

Por ultimo, la angiografia con verde de indo-
cianina en la cirugia transvestibular con lobectomia
tiroidea y reseccion paratiroidea por hiperparatiroidis-
mo primario se encuentra informada Unicamente, en
el dmbito mundial, en una serie de casos presentada
en 2020. La serie describe 7 casos de paratiroidectomia
por adenoma unico en contexto de tiroidectomia o lo-
bectomia endoscdpica por abordaje transvestibular por

patologia homolateral, con reducciones de valores de
hormona paratiroidea mayores del 50% a los 10 minu-
tos de la reseccién en comparacion con los valores pre-
vios a la reseccidn, sin hipoparatioridismo permanente
en el seguimiento®. En esta serie, sin embargo, no se
informaron tumores paratorideos atipicos ni glandulas
clasificables como “gigantes”.

En conclusion, la reseccion de adenoma parati-
roideo por TOEPVA combinada con una angiografia con
verde de indocianina auna las ventajas de una adecua-
da evaluacién intraoperatoria de la localizacion de las
paratiroides, la perfusién de la paratiroides residual y
un excelente resultado estético. Este caso representa
el primer caso de TOEPVA combinada con angiografia
con verde de indocianina para la resecciéon de adenoma
atipico de paratiroides en la Argentina.

= ENGLISH VERSION

Singleadenomasaccountfor80% of parathyroid
adenoma cases. Minimally invasive approaches are an
option when these adenomas are concordantly localized
by two imaging tests®. Both unilateral exploration and
video-assisted parathyroidectomy were considered
alternatives with the same therapeutic results and
lower morbidity compared to bilateral exploration,
the gold standard procedure?. However, over the
last decade, the transoral endoscopic technique and
radiofrequency ablation have proven to be options with
the same oncologic success rate and better cosmetic
results?.

Additionally, the use of indocyanine green (ICG)
fluorescence imaging in diseases of the parathyroid
glands has demonstrated a high rate of identification
and qualitative assessment of gland perfusion during
the washout phase. This technique enables real-time
localization of the parathyroid glands, guides dissection,
and minimizes exploration®. The combination of these
two techniques ensures a safe and effective surgery
with excellent cosmetic results. This is the first report
published in the Argentine literature.

A 29-year-old female patient was diagnosed
with primary hyperparathyroidism due to an incidental
finding of hypercalcemia with increased parathyroid
hormone levels [calcemia 13.6 mg/dL, parathormone
(PTH) 299 pg/mL, phosphatemia 2.4 mg/dL,
albuminemia 4.9 g/dL]. Scintigraphy with technetium-
99m (99mTc) combined with single-photon emission
computed tomography (SPECT) imaging and ultrasound
localized the adenoma in the right inferior parathyroid
gland. Additionally, a nodule was identified in the right
thyroid lobe, measuring 6 mm x 8 mm, and two fine-
needle aspiration biopsies were conducted, yielding
indeterminate results (Bethesda category ).

The procedure was performed under general
anesthesia, with neck extension. A bump was placed

between the patient’s shoulder blades. Orotracheal
intubation was performed using an endotracheal
tube with neuromonitoring electrodes connected
to an Inomed C2 NerveMonitor® device to monitor
the activity of the recurrent laryngeal nerve. Three
oral vestibule incisions were made: one anterior to
the lingual frenulum for the 10-mm trocar and two
anterolateral incisions in a line projected from the
cleft between the canine and premolar teeth for
the 5-mm trocars. This procedure was performed
after the instillation of lidocaine, in accordance with
the modifications of Anuwong’s technique (Fig.
1A). After the central 10-mm trocar was placed, the
dissection started using a Klein cannula and a 40-mL
solution of 1 mg of adrenaline plus 500 mL of sterile
normal saline. Dioxide was then insufflated with a
pressure of 6 mm Hg at a flow rate < 12-15 L/min. The
subplatysmal plane was approached, the midline raphe
was opened, and the strap muscles were dissected
to expose the thyroid gland. Then, the isthmus was
incised, followed by contralateral traction of the right
thyroid lobe. Intraoperative PTH measurement using
an ultrafast monitoring system was not performed due
to unavailability of the necessary equipment at the
institution.

An intravenous injection of 1 mL of ICG
solution (25 mg ICG in 10 mL saline) was administered.
The procedure was performed using VISIONSENSE®
(Medtronic, Minneapolis, MN, USA) laparoscopic
imaging system (Fig. 1B). The right parathyroid glands
were identified using the overlay and black and white
views (Fig. 2). In agreement with the preoperative
localization tests, an enlarged right inferior parathyroid
gland was identified by ICG uptake in all view modes.

The right inferior parathyroid gland was
resected, and the right superior parathyroid gland
and recurrent laryngeal nerve were identified.
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Neuromonitoring confirmed the recurrent laryngeal
nerve was functioning properly. The procedure was
completed with a diagnostic right thyroid lobectomy
(Bethesda category llI- intraoperative pathological
examination was negative for malignancy).

On the first postoperative day, calcium
levels were 9.2 mg/dL and minimal neck ecchymosis
was present. There were no signs of subcutaneous
emphysema or mental nerve injuries. She was
discharged with indication of performing laboratory
tests and consultation with endocrinology. The
pathology examination reported a 2 cm x 2.3 cm (7 g)
atypical tumor of the parathyroid gland and nodular
thyroid disease in the lobectomy specimen. The
patient’s serum calcium and PTH levels remained within
normal parameters from the immediate postoperative
period until the final visit six weeks after surgery.

In selected cases, transoral endoscopic
thyroidectomy/parathyroidectomy vestibular
approach (TOETVA or TOEPVA, respectively) has
shown comparable therapeutic outcomes to open
surgery, with significantly better cosmetic results. In
single parathyroid adenomas, this approach has a 96%
success rate when the results of the preoperative tests
are concordant for localizing the tumor3. In our case,
the pathology examination of the resected parathyroid
gland reported a giant atypical parathyroid tumor (>3.5
g), a condition that has not been reported in previous
series using the transoral vestibular approach with
indocyanine green angiography.

Indocyanine green angiography facilitates
intraoperative localization of the parathyroid glands,
enabling unilateral dissection in cases of primary
hyperparathyroidism and facilitating accurate dissection

m FIGURE 1

and preservation of the parathyroid glands during
thyroid resection. This results in an improved ability of
surgeons to identify the parathyroid glands. It also helps
in the assessment of perfusion after thyroidectomy
or of the remaining parathyroid glands in case of
parathyroidectomy and can predict postoperative
hypoparathyroidism rates®. In our case, both right
parathyroid glands were identified by angiography, and
the localization of the affected parathyroid gland was
concordant with the preoperative localization tests.

Finally, the wuse of indocyanine green
angiography in thyroid lobectomy and parathyroid
resection for primary hyperparathyroidism using the
transoral vestibular approach has been reported for the
first time in a case series presented in 2020. The series
describes seven cases of parathyroidectomy for single
adenoma in the context of endoscopic thyroidectomy or
lobectomy located on the same side using the transoral
vestibular approach. A reduction in parathyroid
hormone values greater than 50% was observed 10
minutes after resection compared to pre-resection
values. No cases of permanent hypoparathyroidism
were observed at follow-up®. However, atypical
parathyroid tumors or glands classified as “giant” were
not reported.

In conclusion, resection of parathyroid
adenoma using a TOEPVA with indocyanine green
angiography allows for a thorough intraoperative
evaluation of the localization of the parathyroid glands,
ensuring precise perfusion of the remaining parathyroid
glands, and achieving highly satisfactory cosmetic
results. This is the first report of TOEPVA combined with
indocyanine green angiography for the resection of an
atypical parathyroid adenoma in Argentina.

A. Transoral vestibular approach. Pla-
cement of 10-mm central trocar (short
black arrow), and two 5-mm lateral tro-
cars (black arrowhead). B. VISIONSENSE®
(Medtronic, Minneapolis, MN, USA) lapa-
roscopic imaging system.

Identification of right superior pa-
rathyroid gland (short white arrow), and
right inferior parathyroid gland (white
arrowhead). A. Black and white view. B.
Normal white light view. C. Overlay green
view.
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