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CHAPTER 4 Phaeochromocytoma

4.10 Malignant Phaeochromocytoma

Longterm survival has been reported but life
expectancy is usually less than 5 years.

The treatment of choice is surgery for both the
primary disease and any metastases. Unresectable

tumours can be managed symptomatically with




either phenoxybenzamine, doxazosin or
a-methyltyrosine.

MIBG therapy can be effective therapy either alone
or in association with chemotherapy. The

effectiveness of chemotherapy alone has also been

reported.
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e Medline (R) 1950-2011/Nov 17 (c) format only 2011 Dialog

e Biosis Previews(R) 1926-2011/Nov W3 (¢) 2011 The Thomson Corporation
e Derwent Drug File 1983-2011/Nov W4 (c) 2011 Thomson Reuters

e EMBASE 1974-2011?Nov 24 (c¢) 2011 Elsevier
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S1 40762 (PHAEOCHROMOCYTOMA? ? +
PHEOCHROMOCYTOMA? ?)/TI,AB

S2 139492 CYCLOPHOSPHAMIDE? ?+ENDOXAN? ?)/TI,AB

S3 149 S1 * 82

S4 752976 RANDOMIZED(1W)CONTROLL?(1W)TRIAL? + DT=
RANDOMIZED CONTROLLED TRIAL?

S5 1 S3 * 54
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#2 14,784 T R¥H/ALor 7 BKR A7 7 I F/ALor ¥/ 1

RATZ77~A F/ALor 4 7 @R A7 7 I F/ALor ¥
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773 R/ALor 14 /a7 4+ A7 7~ RK/AL or
@Cyclophosphamide/TH or Cyclophosphamide/AL

#3 86 #1 and #2
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(T v Z LB/ TH or 7 v % M K/AL) or ME{EX
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#5 0 #3 and #4
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Do L, CVDRIEICET 2RA THOEWN TOM BRGNS % STHER 20 o RNEIZ DN
T ITHRIZBT DERRABRZE ] © 12) HRRBRLUAOHEHIEE) OETRRD (FEHED
WEL LD b DR\, £, AT — X RXR—Z2ORBTHARATOMABIN 5 4 S
NN, FO56 1 HIZHADT — 2 _XR— AT SN ho=20, FhbaHi-3 21
Iz SN THIR TR B,

(2) Peer-reviewed journal DR, A X « 7 F U ¥ R EDHREIRN

WAL OB ARERNTDO, AZ « TFH U 2AOHESCERNITEE) - -,

AN DWW T, AFIZiR R %,
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K Db (CVD EIE) B—RTH 5, AEBYEIER A R 72 Fop: 18
fafED 5 6, R RENBH2F23 @G L 75, EEZRFHmE, Bk
= TR EOAINTE G & R DR, JEENEN - Mk, BT =T
UEER T, BIMESER EOIREHIREDRE SN TWDIRAERILEL 72
W, FO%, Fx OHN AR MIBG iBR & OOFH RN HE SR, 4
BB TR FILH S Tk,

B 50 15 floEESAHMaEIC CVD EEZ T, EMRB A28 L 2
729 BlON R E MG Uiz, EEICx T 25X, 288, Wiz S Icioh
BB BN BAE T D IEBI 3% < . Averbuch B @ THH 50T 72 o TV B 2 JFIE D
FEAM ) IXREETH o 72, I RIEE A 50%LL EOfE /% R L7 iEB] & 33%I1Z
N BT, AL HITRF 2 VT KL SV v (72— T7 I
WX 7 07 7 = AfE) Tkl L7z, JRERTE O 50%LL E O
LERHEHET D L, FHBIEHM 54 5 AT, M4%DEFITRF LT R
LU UM 50%0L LoD N 36 » ARG L TARN . 33%DJER TRF
JNVT RUF U EREOIRENRE 24 » A L [RZ ], 22%DJEF]T
PR VT RUF U AR L TH#E1T) CHE ST, CVDFRIENEE O
Mg/ 2 VT RuF U U ENEZ R LI TG T —~<D 1
X3 IZR LT,
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EH 4
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R 3 A

2 . HEMREAE R I L 6F 3 A bR R
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CVD gL IL> 7 v A7 7 I K (cyclophosphamide), E > 7 U A F
(vincristine), # 71 /L N (dacarbazine) ffFHIC L ALFHEIETH 5, BB
DIBR DS K 3 70 BB AR IE D 5 B BHIREES BRAFRIER TS & 72 5,
EEREREING . BEHEEE. HEREEZ OS] CIx@EEgN s,
Y/ ARATZ 72 750 mg/m’BSA LB U AF 2 1.4mg/m’BSA & 1 HH
(2. ZHNARY 600 mg/m’BSA 2 1 HE & 2 HBEIWCHS L, 3 AMMET
MiET %,

TR & UG/ - Mk, A7 a— 7 2 UEIKRT, @i ek
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B OWE TIE 14 BT 2 6~40 » A OBLEMIM S A X ~D%h Rix
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KL Treatment of malignant pheochromocytoma.

BEL Adjallé R, Plouin PF, Pacak K, Lehnert H.

L HLAE T Chemotherapy
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<Az BT D BB FEE >
1) DeVita, Hellman, and Rosenberg's Cancer 19
< FCARME P >
PART EIGHT: PRACTICE OF ONCOLOGY
Section 1: Cancer of the Endocrine System
110. Adrenal Tumors
Pheochromocytoma

)

<FHNE JRXOFE F)>

The only curative treatment for pheochromocytoma is surgical resection. Patients with pheochromocytoma
need preoperative blockade with selective or nonselective alpha-1 blockers (prazosin, doxazosin,
phenoxybenzamine) and beta-1 blockers, with or without calcium channel blockers, angiotensin-converting
enzyme (ACE) inhibitors, or drugs such as metyrosine (Demser) that blocks synthesis of catecholamines. All
these preoperative interventions reducing perioperative hemodynamic instability. Laparoscopic
adrenalectomy has become the surgical intervention of choice for pheochromocytoma. Some series advocate
cortex-sparing adrenalectomy, especially in patients with benign familial pheochromocytoma that require
bilateral adrenalectomy. Although one can prevent the need for lifelong steroid replacement therapy with
cortex-sparing adrenalectomy, a relatively high risk of local disease recurrence has been reported with this
procedure.

In malignant pheochromocytoma and functional paraganglioma, resection of the primary lesion and or
debulking of metastatic sites may serve to reduce the morbidity associated with the excess hormonal effect, in
particular, adverse effect on the cardiovascular system. Palliative surgery may also be applicable when a
tumor is located in critical anatomical location. However, there are no data to show that cytoreductive surgery
has an impact on survival or even on objective improvement of symptoms. A transabdominal open surgical
approach is the preferred method for malignant pheochromocytoma rather than a laparoscopic approach,
which is best for small benign pheochromocytomas. Malignant pheochromocytomas are often larger than
their benign counterparts, and an open approach enables the surgeon to access the tumor, resection the
locoregional lymph nodes, and locate and resect extraadrenal lesions not detected on preoperative imaging.
After the resection of malignant pheochromocytoma, adjuvant '*'I-MIBG is recommended in patients with
metastatic disease. The concept of using '*'I-MIBG is similar to the use of '*'I in well-differentiated thyroid
cancer, where selective uptake of the radioactive isotope is intended to ablate mainly the malignant tissue
with acceptable systemic toxicity. The use of *'I-MIBG for malignant pheochromocytoma was first used at
the University of Michigan in 1984, and there have been multiple studies using this agent since; however,
there has been no standardization of the procedure and the dose of *'I used. However, complete response
rates of up to 25% and partial response rates of up to 35% have been observed using 492 to 1160 mCu of
P-MIBG.

Several chemotherapeutic regimens have been studied for treatment of malignant pheochromocytoma;
however, the small number of patients has made the establishment of standardized cytotoxic regimen

difficult. Alkylating agents such as cyclophosphamide have been used in most centers, and the most effective
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regimen that has been described is the combination of cyclophosphamide, vincristine, and dacarbazine (CVD

protocol), first introduced in 1985 by Keiser et al. In some of the most recent studies, the complete response
rate ranges between 0% to 33% and the partial response rate is between 0% to 57%.

<FEHANAE (PR DI HARFER)>

(LRI, BB EMAEOERBEICKT LT 921D LY a A TSI TE7=, L., D5
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WHMN, BEIIRRESITH D, FEFIE L L CTiX Cyclophosphamide/vincristine/decarbazine (CVD
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AW 2 p, HMmPE IR T, 47 ol EEHEZOFHT D,
<H %>
E M8 A i fE
FEEDIR, L2 FEEE (CVD JRik), “'I-MIBG NS, BHBICTT DK 2 K OB BERE
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<GB ITDHTA RT A FE>
1) NCCN Clinical Practice Guideline in Oncology CK[E) 2
< FL#E BT >

NCCN Clinical Practice Guideline in Oncology (NCCN Guideline)

Neuroendocrine Tumors

Version I. 2011
Pheochromocytoma (X #~<— <" : PHEO-2, MS-16)
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<FLHEHARE RXOFEF)>
PHEO-2 7% 4 & T #k # -

Cytoreductive (R2) resection when possible

+ continuous alpha-blockade * alpha-methyltyrosine
+ peta-blockade (optional)

or

Clinical trial

— |or

Systemic chemotherapy]

(eg. dacarbazine, cyclophosphamide, vincristine)
or

1311 MIBG

(requires prior MIBG scan with dosimetry)

Distant
metastases

MS-16 #% 24 & Jr ik H

A laparoscopic approach, when safe and feasible, is the preferred treatment for adrenal medullary
tumors, including pheochromocytomas. If possible, cytoreductive resection is also recommended for
the treatment of isolated distant metastases. Cytoreductive resection is also recommended for locally
unresectable disease, if possible, with or without RT. Symptoms can be controlled using alpha
blockade with or without alpha-methyltyrosine, and with or without beta blockade for locally
unresectable or distant metastases. In addition, other options for distant metastases include: (1)
clinical trial; (2) systemic chemotherapy with cyclophosphamide, vincristine, and dacarbazine; or (3)
consideration of iodine-131-MIBG therapy after confirming dosimetrically that tumors take up MIBG.

2 ) American Society of Clinical Oncology (ASCO)
YT LA RTA NIFITS N TR o T,

3) European Society for Medical Oncology (ESMO)
HUTLHA RTA T RITEN TR ST,

4) National Cancer Institute CK[E) '©
< FCHME BT >
Pheochromocytoma and Paraganglioma Treatment (PDQ™)
Metastatic Pheochromocytoma

<FEHEHAR RXDOFEF)>

The most common sites of metastasis for pheochromocytoma or extra-adrenal paraganglioma are lymph
nodes, bones, lungs, and liver. Patients with known or suspected malignancy should undergo staging with
computed tomography or magnetic resonance imaging as well as functional imaging (e.g., with
123Imetaiodobenzylguanidine [MIBG]) to determine the extent and location of disease. Patients are often
very symptomatic from excess catecholamine secretion. Phenoxybenzamine is effective, and metyrosine,
which is a drug that blocks catecholamine synthesis, can be added if needed.

If all identifiable disease is resectable, including a limited number of distant metastases, surgery can provide
durable palliation of symptoms and occasional long-term remission. If disease is unresectable, surgical
debulking will not improve survival; however, it is occasionally indicated for symptom palliation.

Chemotherapy has not been shown to improve survival in patients with metastatic pheochromocytoma;.
however, chemotherapy can be attempted for the palliation of symptoms. The best-established chemotherapy
regimen is a combination of cyclophosphamide, vincristine, and dacarbazine (the Averbuch protocol).[1]
Results of this regimen in 18 patients after 22 years of follow-up demonstrated a complete response rate of
11%. a partial response rate of 44%. a biochemical response rate of 72%., and a median survival of 3.3
years.[2] Several other chemotherapy regimens have been used in small numbers of patients, but the overall
results were disappointing.[3.4]

Novel targeted therapies are emerging as potential treatment strategies for metastatic pheochromocytoma.
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Disappointing initial results were reported with the mammalian target of rapamycin (mTOR) inhibitor
everolimus,[5] but results from a very small number of patients treated with the tyrosine kinase inhibitor
sunitinib have been more promising.[6,7]

131I-MIBG radiation therapy has been used for the treatment of MIBG-avid metastases.[8,9] In a phase II
study of high-dose 131I-MIBG radiation therapy involving 49 patients, 8% had a complete response, 14% had
a partial response, and the estimated 5-year survival was 64%.[10] Approximately 60% of metastatic
pheochromocytoma or paraganglioma sites are MIBG-avid;[10] protocolbased treatment with other
experimental radiolabeled agents, such as radiolabeled somatostatin, can be considered for metastases that do
not take up MIBG.

Other palliative treatment modalities include external-beam radiation therapy (e.g., for palliation of bone
metastases) and embolization, radiofrequency ablation, or cryoablation (e.g., for palliation of bulky hepatic
metastases or isolated bony metastases).

<FEFEAE (FHREOH B ARFER)>
BB AMIED BE T L TIEMIR AR L7 (LB IET RV, Lo L, EROERICH LT
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WA OUFRFETH D, 2OV Y2 AT, 22 £/l 18 ZOBFICK L TRES LK RTIE
Complete response 23 11%, Partial response # 7% 44%, biochemical response rate 7% 72%. A= 77 i
RAER 33ETH o7, MOV Y 2 AT KD FRETIE, PEHITER SN TE R, BOWFERS
IRENTCH DITEN - T,

5) Paediatric Endocrine Tumours (%) ¥

< FCHME BT >

Paediatric Endocrine Tumours

A Multi-Disciplinary Consensus Statement of Best Practice from a Working Group Convened Under the
Auspices of the BSPED and UKCCSG (rare tumour working groups)

October 2005

<FEHEAR RXDOFEF)>

4.10 Malignant Phaeochromocytoma

Longterm survival has been reported but life expectancy is usually less than 5 years.

The treatment of choice is surgery for both the primary disease and any metastases. Unresectable
tumours can be managed symptomatically with either phenoxybenzamine, doxazosin or
a-methyltyrosine.

MIBG therapy can be effective therapy either alone or in association with chemotherapy. The
effectiveness of chemotherapy alone has also been reported.
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