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Introduccion FaC"p

194 1 Juntos contra el cancer

Tumor infrecuente en gral, pero es el mas frecuente en
oido medio y f. Yugular

Lento crecimiento

Hipervascularizado

Aparece en f. Yugular del hueso temporal
Suele afectar PC bajos

Se le incluye dentro de los paragangliomas:

— de cuerpo carotideo, glomus vagal, glomus timpanico.
5-10% tu multiples

<10% Desorden familiar A. dominante
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Patron de diseminacion de los
Glomus:

-Regidén del bulbo yugular (seno
petroso inf, vena yugular interna,
seno sigmoide) - | o voon

(Minor 1994)

Antrum and = Internal auditory canal

-Protimpano, hipotimpano,
mesotimpano
-Intracraneal
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* 6:1 mujeres/hombres
en 5y 6 décadas

Por el cuadro
insidioso: retraso en
diagnostico.

* 4% pueden |z |
metastizar a

Ser hipocondriaca

me pone enferma.

Viet Pham

MD
Cyanide and Happiness © Explosm.net|
CONGRESO L Dayton Young

nless otherwise MD
spem eeeeeeeeeeeeeeeeeeeeeeeeeeeeee q

— LN, pulmodn, higado, bazo, hueso




 Sindrome de Foramen
Yugular (S. Vernet) es
patognomonico:

— paresiade PCIX a
X| (3]

IX par

* Nauseas, deglucion, elevaciéon de paladar (9, glosofaringeo)
* Aus. Nauseas, paresia de cuerdas vocales, reflujo nasal (10, vago)
* Elevacion de hombros y rotar cuello (11, espinal)
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Hipoacusia conductiva 80%
Tinnitus pulsatil 60%

Otros: s. oido tapado,
otorrea, hemorragia, soplo,
masa de oido medio. Dolor
de oreja (raro) .

Si afecta oido interno: vértigo,
hipoacusia sensitivo-neural
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Estudio FEL“.F’

e Otoscopia : tumor
rojo-azulado,
pulsatil, tras la
membrana
timpanica (iceberg).

e Audiometria:

— Hipoacusia
conductiva y
sensorineural®

Juntos contra el cancer

Audiometria:
rojo O: oido derecho, azul y X: oido izq.
<> con o0 sin enmascarar

0-20
normal

0-40 dB pérdida de
it audlmon leve

46 ddedd
audic noderada

Arr b d 60 dB se
considera pérdida
iva severa
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(N Engl J Med 2010, 362:€66.)

ALATROSS

Asociacidn Ibero Latinoamericana
de Terapia Radiante Oncoldégica



 Rx craneo:

— Crecimiento del foramen yugular y fosa.
 TAC Axial, coronal

— Destruccion osea.

« RNM con gadolineo (DTPA), T2 exagera
dimensiones.
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VIR IGWRATIUT Gl Y .AANTT

Glomus Jugulare Glomus Tympanicum
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I (http:’www.medscape.com)
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Clasificaciones:
-Glasscock-Jackson
-Fisch
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Clasificacion de FISCH_ S *

Juntos contra el cancer

* Se basa en la extension del tumor a estructuras anatdmicas vecinas
 Se relaciona con morbimortalidad.

GLOMUS TUMORS

| TYPE CHARACTERISTICS

A Limited to middle ear cleft

Limited to tympanomastoid complex

: No infralabyrinthine involvement
Involves labyrinthine compartment
C
Extends to petrous apex
D Intracranial involvement
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Tratamientos Faﬁ"p

Juntos contra el cancer

e 1.- Observacion, Terapia medicamentosa
e 2.- Neurocirugia

e 3.- Radiocirugia o RDT fraccionada

e 4.-Embolizacion (no curativa, preop)

* 5.- Mixta
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Observacion FEL,‘"P

Juntos contra el cancer

e U. Vanderbilt en afosos, si no hay compr de
tronco, sospecha de malignidad, observar.

e 15 pacs. (80%mujeres; mediana de edad
69.6 anos), 5 crecen rx. 0.8 mm/ano ( 0.6-
1.6 mm/afo), al crecer no aparecen
inmediatamente sintomas RNM gd
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%
Tratamiento médico: FaLpP

Adrenérgleos
* bloqueo adrenérgico si Cansancic

Susmc kin
secretan catecolaminas. Boriiriniap]
Ternkdar
Ansedsd o nerdosiSmMo
srrtabhdad
Sonaanidn de hambee
Wauszeas
VWimitba
Palider
Farestesias
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Cirugia Faﬁ"p

Juntos contra el cancer

* Terapia de eleccion, aunque Radioterapia
(SRS 1 o hipoFx) permite un control local y
manejo de sintomas de paresia de PC.
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Intraoperative
Monitoring

Asociacidn Ibero Latinoamericana
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Cirugia %

 Complicaciones quirurgicas:

e Sangrado

* Nuevas paresias de P.Craneales

* Fistula LCR (riesgo de meningitis)
* Perforacion de la Mb. timpanica
* Colesteatoma
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RADIOCIRUGIA VERSUS CIRUGIA: rfaLpP
-RT MEJOR CONTROL TUMORAL

-RT MENOS COMPLICACIONES
-RT MENOS PROBABILIDAD DE DETERIORO DE PARES

CRANEALES.

TABLE 2. Comparison of the treatment outcomes of jugular paragangliomas treated with surgery or radiotherapy.

Parameter Surgical series, mean rate (95% Cl) ~ Radiotherapy series, meanrate (95% C) ~ pvalue
@(wp 78.2% (72.2-84.2) 91.5% (85.3-93.3) 002
Deaths by the tumor 0.8% (-0.2-1.9) 1.4% (-0.6-2.8) 54
Deaths by treatment 1.6% (0.6-2.6) 1.2% (0.2-2.2) 56
@ 28. 2% (19.5-36.9) 11.4% (4.4-18.4) 003
0.9(0.7-1.1) 0.08 (-0.05-0.2) <001

@m palsies after trw

Abbreviations: CI, confidence interval.
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J Neurosurg. 2002 Dec;87(6):1356-66.

Complex tumors of the glomus jugulare: criteria, treatment, and outcome.
AlMefty O, Teixeira A
# Author information

Abstract

OBJECT: Tumors of the glomus jugulare are benign, slow-growing paragangliomas. Their natural history, surgical
treatment, and outcome have been well addressed in the recent literature; however, there remains a subgroup of complex
tumors--multiple, giant, malignant, neuropeptide-secreting lesions, and those treated previously by an intervention with an
adverse outcome--that is high risk, presents surgical challenges, and is associated with treatment controversy. In this
article the authors report on a series of patients with complex glomus jugulare tumors and focus on treatment decisions,
avoidance of complications, surgical refinements, and patient cutcomes.

METHODS: In this retrospective study, the patient population was composed of 11 male and 32 female patients (mean
age 47 years) with complex tumors of the glomus jugulare who were treated by the senior author within the past 20 years.
These include 38 patients with giant tumors, 11 with multiple paragangliomas (seven bilateral and four ipsilateral), two
with tumors that hypersecreted catecholamine, and one with a malignant tumor. Six patients had associated lesions: one
dural arteriovenous malformation, one carotid artery (CA) aneurysm, two adrenal tumors, and two other cranial tumors.
All but one patient presented with neurological deficits. Cranial nerve deficits, particularly those associated with the lower
cranial nerves, were the prominent feature. Twenty-eight patients underwent resection in an attempt at total removal, and
gross-total resection was achieved in 24 patients. Particularly challenging were cases in which the patient had undergone
prior embolization or CA occlusion, after which new feeding vessels from the internal CA and vertebrobasilar artery
circulation developed. The surgical technique was tailored to each patient and each tumor. It was modified to preserve
facial nerve function, particularly in patients with bilateral tumors. Intrabulbar dissection was performed to increase the
likelihood that the lower cranial nerves would be preserved. Each tumor was isolated to improve its resectability and
prevent blood loss. No operative mortality occurred. In one patient hemiplegia developed postoperatively due to CA
thrombosis, but the patient recovered after an endovascular injection of urokinase. In four patients a cerebrospinal fluid
leak was treated through spinal drainage, and in five patients infection developed in the external ear canal. Two of these
infections progressed to osteomyelitis of the temporal bone. There were two recurrences, one in a patient with a
malignant tumor who eventually died of the disease.

CONCLUSIONS: Despite the challenges encountered in treating complex glomus jugulare tumors, resection is indicated
and successful. Multiple tumors mandate a treatment plan that addresses the risk of bilateral cranial nerve deficits. The
intrabulbar dissection technigue can be used with any tumor, as long as the tumor itself has not penetrated the wall of the
jugular bulb or infiltrated the cranial nerves. Tumors that hypersecrete catecholamine require perioperative management
and malignant tumors carry a poor prognosis.

PMID: 12507134 DOI: 10.3171/jns.2002.97.6.1356

=

Juntos contra el cancer

Retrospectivo de 43 pacientes.

24 ptes reseccion completa

- al embolizar previo a la cirugia o al
ocluir A carotida dificulta la cirugia
-Una trombosis carotidea (urokinasa)
-4 fistulas de LCR

-5 infecciones canal auditivo externo (2
osteomelitis)
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Jugular and vagal paragangliomas: Systematic study of management
with surgery and radiotherapy

HEAD & NECK—DOI10.1002/HED  AUGUST 2013

Carlos Suarez, MD, PhD,"® Juan P. Rodrigo, MD, PhD,'? Carsten C. Bodeker, MD,? Jose L. Llorente, MD,'? Carl E. Silver, MD,*

Jeroen C. Jansen, MD, PhD, Robert P. Takes, MD, PhD.® Primoz Strojan, MD, PhD,” Phillip K. Pellitteri, DO 2

Alessandra Rinaldo, MD, FRCSEd ad hominem, FRCS (Eng, Ir) ad eundem, FRCSGlasg,® William M. Mendenhall, MD,'®

Alfio Ferlito, MD, DLO, DPath, FRCSEd ad hominem, FRCS (Eng, Glasg, Ir) ad eundem, FDSRCS ad eundem, FHKCORL, FRCPath, FASCP, IFCAP®

"Department of Otolaryngology, Hospital Universitario Central de Asturias, Oviedo, Spain, “Instituto Universitario de Oncologia del Principado de Asturias, Oviedo, Spain,
Department of Otorhinolaryngology — Head and Neck Surgery, University of Freiburg, Freiburg, Germany, “Departments of Surgery and Otolaryngology — Head and Neck
Surgery, Albert Einstein College of Medicine, Montefiore Medical Center, Bronx, New York, ®Department of Otolaryngology, University Medical Centre, Leiden, The Netherlands,
%Department of Otolaryngology — Head and Neck Surgery, Radboud University Nijmegen Medical Center, Nijmegen, The Netherlands, ‘Department of Radiation Oncology,
Institute of Oncology, Ljubljana, Slovenia, ®Department of Otolaryngology — Head and Neck Surgery, Geisinger Medical Center, Danville, Pennsylvania, *ENT Clinic, University of
Udine, Udine, Italy, '°Department of Radiation Oncology, University of Florida, Gainesville, Florida.

- Rev sistematica => 69 articulos: - 41 de cirugia = 1310
pctes

- 20 de RT 461 pctes
-14de SRS = 261 pctes
- Ningun RCT ni prospectivo
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CIRUGIA: Fad’p
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- n: 1084 pctes

- Seguimiento: 5.5 anos

- 85 % control tumoral - Complicaciones:

- 1 % mortalidad por ‘ ]

progresion de

aralisis de P.Craneales

de pacientes fallecio por

complicaciones del post-op.

enfermedad
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TABLE 3. Preoperative and postoperative cranial nerve impairment,

JPG preoperative, JPG postoperative, VPG preoperative, VPG postoperative,
Cranial nerve no. of patients no. of patients no. of patients no. of patients
[l 189 3686 10 31
X 258 533 19 69
X 2% 499 73 219
X 167 328 19 47
Xl 210 328 26 87
Others 21 30 - -
Abbreviations: JPG, jugular paraganglioma; VPG, vagal paraganglioma.
TABLE 4. Postoperative complications.
No. Ufpatients CSF fistula *Aspiration * InfBCtiUﬂ* Meningitis Stroke Other Dead Total complications
JPG 937 91 63 36 23 15 20 17 263
VPG 226 6 23 5 1 5 10 3 53

Abbreviations: CSF, cerebrospinal fluid; JPG, jugular paraganglioma; VPG, vagal paraganglioma.
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RT fraccionada:

4
- N:461 rFaLpP
- Seguimiento: 9 afnos - Complicaciones:

- Dosis: ppal% 45— 5(;G_y- - No aumenta
(rango de 40 — 65 Gy incidencia de

paralisis de PC
- Control Tu: 89 % (incluso la mejoré en
- 3% mortalidad por el 0.5 % de los casos)
progresion de ‘;*Mﬂg, #¢
enfermedad - 2% de pacientes
fallecio por
CONGRESO _ k i
ALATRO \',» complicaciones

ta;dl'as de la RT.
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TABLE 6. Radiation therapy complications.

No. of patients Osteonecrosis Brain necrosis Deafness Other Dead Total complications
EBRT 461 12 4 17 19 9 o7
SRS 261 - - 13 3 - 16

Abbreviations: EBRT, external beam radiation therapy; SRS, stereotactic radiosurgery.

Dosis:

- Mas complicaciones con dosis > 55Gy

- No hay evidencia que >50Gy sea mas efectiva que
45-50 Gy
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Radiocirugia:

n:261 pctes (11 GKy 3 SFRT)

Falp

Juntos contra el cancer

- Seguimiento: 3.5 anos (9 anos en

- Complicaciones:

RTfx y 5,5 anos en cirugia) - No aumenta incidencia de
— paralisis de PC (incluso la

- Dosis: no describe rango

- Control Tu: 94% (En~1/3
disminuyd el tamano) => 89% rf

y 85% cirugia

- 0 % mortalidad por progresion de

[ g

mejoro en
el 9 % de los casos)
No hubo complicaciones
severas tardias de la SRS.

- Solo el 7.4 % de los pctes
empeoro sintomas o signos

neurologicos

enfermedad (0JO: FU corto)
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R.adla’cmn (externa o SRS) versus FEJF’
Cirugia [ ——.

-Mejor control tumoral (91 /78%)
-Menos complicaciones (11/28%)
-Menor probabilidad de paralisis de PC (0,08/0,9%)

TABLE 2. Comparison of the treatment outcomes of jugular paragangliomas treated with surgery or radiotherapy.

Parameter Surgical series, mean rate (95% Cl) Radictherapy series, mean rate (95% Cl) p value
= repyeTmry 78.2% (72.2-84.2) 91 5% (85.3-93.3) m’
Deaths by the tumor 0.8% (-0.2-1.8) 1.4% (-0.6-2.8) 54
Deaths by treatment 1.6%(0.6=2.6) 1.2% (0.2-2.2) .56
' plications 28.2% (19.5-36.9) 11.4% (4.4-18.4) .
nial nerve palsies after treatment (per patient) 0.9(0.7-1.1) 0.08 (-0.05-0.2)

Abbreviations: Cl, confidence interval.

POR QUE SEGUIMOS OPTANDO £
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RT externa v/s Radiocirugia:

-Sin diferencias en control tumoral = L“'F’
-Sin diferencias en complicaciones mayores
-SRS menos mortalidad por tratamiento y

mejoria de compromiso de PC , pero en este

art.el seguimiento es corto con SRS

TABLE 5. Comparison of the treatment outcomes of jugular paragangliomas treated with conventional radiotherapy or radiosurgery.

Parameter EBRT series mean rate (95% Cl) SRS series mean rate (95% Cl) pvalue
Tumor control 89.1% (83.5-91.8) 93.7% (83.4-100) .32
dm 3.2% (—-0.4105.2) 0% (0-0) }
treatment 2% (0.4-3.7) 0% (0-0) .
Major complications 10.4% (4.6-21.9) 6.5% (—4.310 21.9) .53
Increment in cranial nerve palsies after 0.15(—0.11t0 0.4) 0.002 (—0.002 to 0.053) 25

treatment (per patient)

Abbreviations: JPG, jugular paraganglioma; EBRT, extemal beam radiation therapy; Cl, confidence interval; SRS, stereotactic radiosurgery.
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Int. J. Radiation Oncology Biol. Phys., Vol. 81, No. 4, pp. e497-e502, 2011 ' p
Printed in the USA. All rights reserved

Copyright © 2011 Elsevier Inc.
0360-3016/$ - see front matter 1 €] cAncer

doi:10.1016/j.ijrobp.2011.05.006

CLINICAL INVESTIGATION Brain

RADIOSURGERY OF GLOMUS JUGULARE TUMORS: A META-ANALYSIS

ZACHARY D. Guss, A.B..* SacHIN BatRA, M.B.B.S., M.PH..* CHarLEs J. Livs, M.D..!
GorponN L, M.D.,i MicHAEL E. SUGHRUE, M.D.,‘E§ KRISTIN REDMOND, M.D.,'H
DaNieLE RicamonTi, M.D.,* ANDREW T. Parsa, M.D., PH.D.,‘Eé STEVEN CHANG, M.D.,i
LAWRENCE KLEINBERG, M.D.,'” AND MicHAEL Lm, M.D.*

Departments of *Neurosurgery, 'O[olarvngologv and TRadiation Oncology, Johns Hopkins Hospital, Baltimore, MD; Dupar[mun[ of
Neurosurgery, Stanford University School of Medicine, Stanford, CA; and Department of Neurological Surgery, University of
California, San Francisco, School of Medicine, San Francisco, CA

Purpose: During the past two decades, radiosurgery has arisen as a promising approach to the management of glo-
mus jugulare. In the present study, we report on a systematic review and meta-analysis of the available published
data on the radiosurgical management of glomus jugulare tumors.

Methods and Materials: To identify eligible studies, systematic searches of all glomus jugulare tumors treated with
radiosurgery were conducted in major scientific publication databases. The data search yielded 19 studies, which
were included in the meta-analysis. The data from 335 glomus jugulare patients were extracted. The fixed effects
pooled proportions were calculated from the data when Cochrane’s statistic was statistically insignificant and the
inconsistency among studies was <25%. Bias was assessed using the Egger funnel plot test.

Results: Across all studies, 97 % of patients achieved tumor control, and 95% of patients achieved clinical control.

Eight studies repoptedssagean or median follow-up time of >36 months. In these studies, 95% of patients achieved
clinical control ang hieved tumor control. The gamma knife, linear accelerator, and CyberKnife technol-
ogies all exhibited ates of tumor and clinical control.

Conclusions: The present study reports the results of a meta-analysis for the radiosurgical management of glomus
jugulare. Because of its high effectiveness, we suggest considering radiosurgery for the primary management of
glomus jugulare tumors. © 2011 Elsevier Inc.

Glomus jugulare, Radiosurgery, Gamma knife, Paraganglioma, Meta-analysis.
Cuivoncou
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Object. Because of the rarity of glomus jugulare tumors, a variety of treatment paradigms are currently used.
There 1s no consensus regarding the optimal management to control tumor burden while minimizing treatment-relat-
ed morbidity. In this study, the authors assessed data collected from 869 patients with glomus jugulare tumors from
the published literature to identify treatment variables that impacted clinical outcomes and tumor control rates.

Methods. A comprehensive search of the English-language literature identified 109 studies that collectively
described outcomes for patients with glomus jugulare tumors. Univariate comparisons of demographic information
between treatment cohorts were performed to detect differences in the sex distribution, age, and Fisch class of tumors
among various treatment modalities. Meta-analyses were performed on calculated rates of recurrence and cranial
neuropathy after subtotal resection (STR), gross-total resection (GTR), STR with adjuvant postoperative radiosur-
gery (STR+SRS), and stereotactic radiosurgery alone (SRS).

Results. The authors identified 869 patients who met their inclusion criteria. In these studies, the length of fol-
low-up ranged from 6 to 256 months. Patients treated with STR were observed for 72 + 7.9 months and had a tumor
control rate of 69% (95% CI 57%—82%). Those who underwent GTR had a follow-up of 88 = 5.0 months and a tumor
control rate of 86% (95% CI 81%-91%). Those treated with STR+SRS were observed for 96 = 4.4 months and had
a tumor control rate of 71% (95% CI 53%—83%). Patients undergoing SRS alone had a follow-up of 71 = 4.9 months
and a tumor control rate of 95% (95% CI 92%-99%). The authors™ analysis found that patients undereoing SRS had
the Jowest rates of recurrence of these 4 cohorts, and therefore, these patients expenencea e most gavorame rates
OF tumor control (p < 0.01). Patients who underwent GTR sustained worse rates of cranial nerve (CN) deficits with
regard to CNs IX—XI than those who underwent SRS alone; however, the rates of CN XII deficits were comparable.

Conclusions. The authors’ analysis is limited by the quality and accuracy of these studies and may reflect source
study biases, as it 1s impossible to control for the quality of the data reported in the literature. Finally, due to the
diverse range of data presentation, the authors found that they were limited in their ability to study and control for
certain variables. Some of these limitations should be minimized with their use of meta-analysis methods, which sta-
tistically evaluate and adjust for between-study heterogeneity. These results provide the impetus to initiate a prospec-

tive study, appropriately controlling for variables that can confound the retrospective analyses that largely comprise
the existing literature. (DOI: 10.3171/2010.9.JNS10699)
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Caso Clinico FALP:
Paraganglioma yugular izquierdo b

Mujer de 45 afos, del extremo sur de Chile
(dificil acceso a tratamientos)

Comenzd con vértigo (2 meses), estrabismo
por pérdida de la abduccion del ojo izquierdo
(69par izq), tinnitus severo a izg. intermitente,
hipoacusia izq, atrofia de hemilengua

izquierda, cambios en su voz. Se/dg/

inicialmente Sd Depresivo.

Sintomas progresivos, sin taquicardia, sin
sudoracion ni otros.

RNM imagen sospechosa de-paraganglioma
extenso yugular izq FISCH D que llega hasta
altura C1-C2, porlateral ingresa en el CAl y al
canal de Dorello izg:
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Es derivada para consideracion de
Cyberknife 24Gy en 3fx de 8Gy.
Fusion de TAC, RNM, AngioRNM.
Tracking 6Dskull.
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* Paciente tratada ambulatoriamente y sin
complicaciones en Noviembre 2016, al
control a los 6 meses se aprecia mejoria en
la atrofia lingual y estrabismo, esta mejoria
(parcial) se mantiene a la fecha.
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ALGORITMO PROPUESTO

[ Jugular PGL ]
|
[ Malignant }

. ) ves
Secreting symptoms J
Risk of multiple/bilateral tumors | no
(SDHx) J
I yes
\ yes
Low risk of CN palsy ]
no
\ yes
[ Intracranial mass effect )
no
[ Age > 40 |
J
no | yes

Radiotherapy

D Surgery ]

FIGURE 1.

rithm for mw(of JPG.
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