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Surgery Versus Nonsurgical Therapy 3 1
for Recurrent Adrenocortical Carcinoma

Zahraa Al-Hilli and Melanie L. Lyden

Abstract

Adrenocortical carcinoma is a rare endocrine neoplasm associated with poor
prognosis. Complete surgical resection is the only potential cure for the disease.
Unfortunately, a significant number of patients develop disease relapse and pres-
ent with local or systemic recurrence. Close follow-up with regular clinical
examination aided by radiological imaging and blood investigations is crucial for
the early detection of recurrent disease. The best treatment options for recurrent
disease remain unclear and these include surgery, chemotherapy, and radiother-
apy, in addition to new and upcoming treatments. This chapter will focus on the
treatment of recurrent ACC including a discussion of surgical and non-surgical
therapy options.
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Introduction

Adrenocortical carcinoma (ACC) is a rare and aggressive endocrine malignancy.
Approximately 0.7-2.0 per million individuals are diagnosed with ACC each
year [1, 2]. The prognosis of patients with ACC is poor, with an overall 5-year
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survival of less than 35% [3-5]. Patients with stage IV ACC have a 5-year sur-
vival rate of less than 15% [6, 7]. A bimodal age distribution is described, with
a peak frequency at ages younger than 5 years and a second peak most com-
monly in the fourth and fifth decades [1, 3]. Females are slightly more fre-
quently affected than males [1].

This chapter will focus on the treatment of recurrent ACC including a discus-
sion of surgical and non-surgical therapy options (Table 31.1).

Adrenocortical carcinomas present as a functional tumor related to excess
adrenal hormone production, as a result of mass effect most often in cases of a
non-functional tumor, or found incidentally on radiological imaging. Up to 60%
of patients present with the hormonal symptoms of the functional tumor (most
commonly Cushing’s syndrome) [8]. Unfortunately, when these tumors are non-
functional, they may not be detected until they develop into a large mass that
may invade into adjacent structures with possible metastases.

The etiology of ACC is unclear, but smoking and the use of oral contracep-
tives have been described as risk factors [9]. The majority of ACCs are sporadic.
Familial association has been shown in patients with Li-Fraumeni syndrome
[10]. Progress is being made in recent years in the understanding of the molecu-
lar mechanisms of ACC tumor development and genetic profiling [11].

Historically, the McFarlane classification as modified by Sullivan was used
for staging in ACC (Table 31.2) [12, 13]. Subsequent modifications restricted
stage IV disease to include patients with metastatic disease. Current classifications
include the World Health Organization and the Union for International Cancer
Control classification which is based on the McFarlane/Sullivan system and the
European Network for the Study of Adrenal Tumor (ENSAT) classification
(Tables 31.3 and 31.4) [14, 15].

The management of patients with ACC requires a multi-disciplinary approach.
Surgical resection of disease is the main treatment modality in patients with
limited disease. Adjuvant therapy includes chemotherapy and/or radiation.
Although complete surgical resection offers the best chance of cure in patients
who present with localized disease, recurrence following surgery is common.
Unfortunately, up to 75-85% of patients with ACC develop local and/or distant
metastases, despite initial pathological evidence of a complete RO resection [16,
17]. Disease recurrence is most common within the first 2 years following sur-
gery, with 40% of patients recurring within this time period [18]. Unfortunately,
tumor recurrence is likely to be followed by further relapses, with a shortened
disease-free interval (DFI) between these episodes. Literature on the treatment
of recurrent ACC is scarce, and level I evidence is lacking. Treatment can be
broadly divided into surgical or non-surgical options. Non-surgical treatment
encompasses chemotherapy, radiation therapy, radiofrequency ablation and
cryosurgery. This chapter will focus on the treatment options for the treatment
of recurrent ACC. The available evidence for these treatment modalities will be
discussed (Table 31.5).
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Table 31.1 PICO table

Population Patients with recurrent adrenocortical carcinoma

Intervention Surgical resection

Comparator Chemotherapy, radiotherapy, tumor ablation, targeted therapies
Outcomes Surgical resection is recommended for patients with recurrent

adrenocortical carcinoma who are suitable for further intervention and who
develop a recurrence after 6-12 months of initial treatment. Treatment with
chemotherapy and/or radiotherapy may be of benefit following surgery

Table 31.2 The MacFarlane classification modified by Sullivan for staging adrenocortical

carcinoma
Stage | Size Lymph nodes Local invasion Metastases TNM
1 <5cm - - - T1, NO, MO
11 >5cm - - — T2, NO, MO
111 Any size + + - T1-2, N1, MO
v Any size + + + T1-2, N1, M1

Table 31.3 Union for International Cancer Control (UICC)/World Health Organization (WHO)
2004 staging system for adrenocortical carcinoma, derived from the MacFarlane classification as
modified by Sullivan

Stage UICC/WHO

I T1, NO, MO

11 T2, NO, MO

I T1-2, N1, MO or T3, NO, M1

I\% T4, NO, MO or T3, N1,MO or T1-4, NO-1, M1

T1 tumor <5 cm, 72 tumor >5 cm, 73 tumor infiltration locally reaching neighboring organs, 74
tumor invasion of neighboring organs, NO no positive lymph nodes, NI positive lymph nodes, MO0
no distant metastases, M1 distant metastasis

Table 31.4 European Network for the Study of Adrenal Tumors (ENSAT) 2008 staging system
for adrenocortical carcinoma

Stage ENSAT

I T1, NO, MO

I T2, NO, MO

I T1-2, N1, MO or T3-4, NO-1, MO
1AY T1-4, NO-1, M1

T1 tumor <5 cm, 72 tumor >5 cm, 73 tumor infiltration into surrounding tissue, 74 tumor invasion
into adjacent organs or venous tumor thrombus in vena cava or adrenal vein, NO no positive lymph
nodes, NI positive lymph nodes, M0 no distant metastases, M/ distant metastasis



Z. Al-Hilliand M. L. Lyden

378

SQLIaS 3sed

Uo199sal [eo13INg 7| oanoadsonay | €661 [¢7] vewyy
PaIOU [BATAINS WA} SUOT QUBIONA I yodorose) | 7661 [zZ] uoroprey uep
juauean) [edIpaw 0} Jorradns A103mg —
QATIOQJJOUT ATOM
sjuaSe onnaderayowayd Iy el
asuodsar [enied 9,47 © pey ouLjONA —
A[reotpawt pajean sjuaned Joj syjuowt G|
yum paredwod uonerodoar Juomiopun oym (A[reo13ms
sjuaned J0J SYJUOW QG JO [BAIAINS UBDJA] — 97 pue A[[eorpow
Uuo199sal Aderoyowayd pajean ) AseasIp SOLIOS 9SED
o[dwod IM 94/ [BAIAINS TRIK-G — 10 UOTDISAI [BII3ING JUQLINDAI JOJ pajean) G | 2Anoadsonay | 7661 [91] 1oruuwog
(syuoned parean
-qUuB)0JIW-UOU SA) uoneIrado 10)Je )1
PIATOOAT OYM $ISBISEIOW [IM Sjuaryed ur JuelsIp pue [BI0] Y10q
AUO 2)BI [BATAINS ) paAo1dwul QUBIONIA — Aderoyy | ouaxmoar ‘aseastp Arewnd SOLIAS ASBD
uone1odoal YIIM 9,/ 7 [BATAINS TeaK-G — [eorpawr Jo/pue £10510g | J0J pajean syuened sopnjouy | eanoadsonay | 7661 [9] paeoy
Juore Aderayjourayd
dn-morjoj ym pajean sjuened
Te9A-G B 9AI[R 21M (9 ¢¢€) stuaned ¢ — 81 pue Aderoypowaydo
Juore Aderayjowrayd yPim paredwod Kderoyowrayo snjd uonoasar [eo13ns SILIAS a5BD
dnoi3 [eo131ms oy ur [eATAIns paroiduwy — snyd uorjoasar [eo13ng im pajean sjuoned G1 | eanoadsonoy | 1661 [12] uesuap
JuelsIp pue [2I0] YI0q
[earains 3uojoid QUBIOIW | QOUALINDAI ‘dseastp Arewrrid SOLIOS 258D
AW 90UAIINDAI [BOO] JOJ UONIISAY — J10/pUe UONOIsAI [eJISING | J10J pajean sjuaned sopnpou] | oanoadsonay | 1661 [0Z] 1992
SOLIOS 9B
dn-mor[oJ sypuour 91 18 QAIY — UoM99sal [eo13INg 1| eanoadsonoy 9861 [61] sour
QwodNNQ Kyipepou juouyeal], ISBASIP odAL, | IeOx Joyine s11J

JUQIINOAI 1M POpNIoul
syuoned Jo ToquinN

BUWIOUIdIERD [BI11I000UIPE JUALINIAI JO judaujeal) MGEHOQQH SaIpnmlS G LE djqel



379

Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma

31

(panunuod)

K1331ms uayy Aderoyjowayo

dn-mo[[oy 1ea£-g 8 Ay ‘Kderayjorpey 1 yodarase) | €00T [zg] g
QUBIOIW M Pajean) JuejOW
PUOJ3S B PUE QUEBIOIW )M POJEDI) PUOIDS
Ieok 41 18 9AIR JUdnRd Kq pamor[oj A1231ns pue auej0)IW £q PIMO[[O] SOLIAS 25BD
PU0d3s pue sIedk 91 Je oAlfe syuoned 11y pey oym juaned auQ K1031ns yam pjean ouQ | dAndadsondy | 100T [1¢] senp
9[qBI03SAI JI SBASIP SOLIOS 9SBD
JUQIINOAI IO} POPUIWUIOIAI ST A103INg UOT}09SI [BI13ING 1| 2andadsonay | 000T [0g] 10SueT
I0Je[ SYIUOW f YIBIP PUB QOUALINIAT
11 JOJ QUEBJOJTW JO)B SIBOK 7 Q0UQLINOTY QOUQLINOAI J& QUBJOIA I yodorose) | 6661 [67] IS
01103521 2)2[dWOIUT 10 9() PUB UOIDASAI
)o[dwod YIIm 9,/ G [BAIAINS JBAK-G —
U0oN99s21 puodas Aja[dwoour ypim
SYIUOW Q] PUE UONIIST PUuodas A1o[dwiod SOLIOS 9S8
)M SYIUOW /4 JO [BATAINS UBIPIA — K1931M§ L | eandadsonay | 6661 [82] Mornyos
K1931ns yeadar 10)je SOLIAS 258D
[BAIAINS PUE [ U99M19q UOTE[ALIOD JANISOJ £1931mg G| oanoadsonoy | 8661 | [LT] USQUBIN-WELIOU]
(A1oanoadsar ‘9¢°g
SNSIAA 9/ 6t) siuaned pajeredoaruou
ur uey) 101)9q Apueoyrusts st syusned
poje1ado-aI UT [BATAINS [BLIENIOR TBIA-G —
(sypuowt ¢'g F 7€) sased pajeradoal-uou
ur uey) (SypuowW 61 F 68°G1) 1oysiy (uonoasarx
Apueoyrugis sem uoneradoar juomiopun Q0UALINDAI [eo13Ins YIm pajean) ()7) SOLIOS 258D
oym syuaned ()7 UI [BAIAINS UBIIA — 10J A1931ns ou Jo A103InG | 2duaLmOAl Im syudned g6 | eanoadsonoy | L1661 [92] cuojue[og
(sypuow 9°G| ‘ueawr) sased pajerado-a1-uou JuelsIp pue [BI0] Y1oq
uey) (SYUOU G’ [ ‘UBAUI) [BAIAINS Aderoy) | oouoammoar ‘oseasip Arewrrd SOLIOS 9SBD
Io9q paouarradxo sjuened pajerodo-oy — [eorpawt Jo/pue K103Ing | J0J pajean syuened sopnjouy | eAnoadsonay | 9661 [81] mmoni)
dn-mo[[o] s1eok g1 18 AIlY Uo1109sal [e013ING 1 yodarase) | Ge6l [¢Z] orowreyes
Sunuodar
JO owIn 9y} Je SYIuowW ()7 —g Sumnse] UoISSTwal Q0UQIINOAI [IIM §E
9)o1dwos & pey sjuaned 959y} JO QAL “S[OAI] Q0UALINDAI
QuejOIIW douruUIRW YIIy him sjuared QOUALINOAI J& QUB)O)IU pue aseasip Arewnid SOLIOS 9SED
ur poAIasqo AJuo sem asuodsor jowny, I pajean) syuened 97 | 103 pajean syuaned sopnjouy | eAnoadsonay | #661 [#2] SyeeH




Z. Al-Hilliand M. L. Lyden

380

SIOUIN) JQ[[BWS YIIM S0}
ueyy A[[eo0] [1eJ 03 A[oNI] QI0W SowT)
€' 9Jom WO ()] UBY) JOJeaIS uoIsudwip
wWNWIXeW & Jo siown) ‘paq Jown)

9} 0} UONRIPLI FUTATEOI sjuaned uy —
Kdeoyjorper paAjoAur
1R} SUSWISAI Juowean s paredwod
QIn[rey [e90] JO YSII AU} SOWT) £ f [IM

pajerdosse sem asn Aderoyjorper Jo yoey—
AdeIoy)oIper dANIUYIP JO SOIULISUL Y}
Jo auo ur pue ‘Aderayorper juean(pe snjd
A1331ns Jo sedueISuI ()] Ay} JO ¢ UI ‘Quofe
£19310S YIIM JUSU)BAIT] JO SAOUL)SUT

8% oY) JO Q] UI PALINOJ0 AIN[IE) [800] —

Tr=uw
Quore Adeoyjorper ‘(L = u)

(Juarmoas Aderayporper yyim A1o3ins (parpmis syuaned SOLIAS ASBD
pue Arewrtid) payrodar synsar [[eIoAQ — ‘(8 = u) uore A193INg 8G JOoT®I01 B JOINO) /7 | 2Andadsonay | 1107 [8¢] yoroqes
syjuowr G¢ Kdeloyorper
JO TBAIAINS [[BIA0 Judnjed puodas — pue Aderoyowaydo SOLIAS 9S8O
payrodar jou juoned ISy 10j dwodNQ — Kq pamo[[oj A1931ng 7 eanodadsonay | 600¢ [L€] ueL,
Aderoyowrayd
pue Aderoyorper
JUOW [ I8 QAIY Kq pamor[oj A1931mg 1 yodarase) | 00T [9¢] dureyog
SOLIOS 9SO
payrodar jou A1931ns SUIMO[[0] awodNQ K1931Mg 1| 2anodadsonoy | 9007 [s¢] ozzereq
Kdeloyowrayd
dn-mo[[oJ 1eak-¢ e Ay uay) A1931ng I yodarase) | 00T [$€] ojownsjeN
PU023s 2] 10J SYIUOW G¢ pue sjuaned Aderoyjowaydo SOLIOS 2SBD
QUO JOJ SYIUOW Q¢ SBM [BATAINS [[BIOAQ) puUE UO1I9SaI [e013INg 7| oanoadsonay | +00T [g¢] eaouewyone],
QwodnO K)i[epow Juoweal], aseasIp odAL, | Ieox Joyine ISILy

JUALINOAI 1M Papn]oul
sjuaned jo roqunN

(ponunuod) g*LE 3yqer



381

Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma

31

[BATAINS 931) UOISSAIS01d §.7 4 ‘9SBISIP JO QOUIPIAS OU (JFN ‘[BAIAINS 9TJ ISBISIP §.7(] ‘TBAIIUI 93IJ SBASIP 1.7 (]

ITe 7e pajerado jJou a1oMm oYM

syuoned Ul JSIOM SeM [BAIAINS [[BIOAO

SBAIOYM ‘[BAIAINS 931J-UoIssaISord

Ie[IwiIs e pey A1e3ins ou 1o (Junyngop

Jowny Jo uonoaasal-gy) e[dwoour
IOUJIQ JUIMIDPUN OYM SJUdNed —

Auo Aderayjowayd
1o Aderoyjowrayd
Kq pamor[oj A1931mg

A[reorpaw
PAJean €G PUB QIUALINIAI JO
uono9sal [ed131ns pey [(]

SOLIOS ASBD
aAnoadsonay

£10¢

[1¥] usSopig

quofe a1ed aantoddns ym

pajean syuaned 9oyl UT 9 () Pue %01

‘90¢ pue ‘dnoi3 Aderoy) [eo131ns-uou

AY) UT 9() PUB ‘9% ¢ ‘997 ‘dnoild K1a31ms

U U 9%0€ PUL ‘% /9 ‘978 Sem sjudned

JO S1B9A G pue ‘] e (UOTUQAIAUI OU

pue Aderoy [eo13ins-uou ‘A1031ns) sdnoid
9911} 989} JOJ [BAIAINS JO uosLedwos v —

(uonuaAIaUI
ou 10 AdeIay) [eorpaur)
K19310s ou 10 A1931Ing

(90UaLINOAI JURISIP pue
[800] SOpN[OU]) UOTIUIAIIUL
ou 1o Aderoy) aanerado-uou

PeY 97 PUE UOnoIsal

[eo1310s Y)Im pajean) /9

SALIdS 3SBD
aAndadsonay

£10¢

lov] £a

syjuow '
sem AN pa1opuail jou uonerndod ayy jo SJ
UBRIPAU 9], *SYIUOW § Sem AUI0}O)SBIW
181 19)J8 (QHN) SBISIP JO OUIPIAD
ou )im paropual syuaned Jo S ueIpauw Ay,
sypuow g uey) 19eais 14g
€ 10J (s1eak 7]< 0 sypuout 9¢ :93uel)
s1eak 9'9 0) paredwod ‘(s1eak 1<
0] syjuow 87 :o3uer) SIBaK /|
SeM syjuow g uey) ssof [ © yum
sjuoned J0J [BAIAINS [[BIOAO UBIPIW AU, —
QSBASIP JUBISIP PUB [BO0]
JO JudwIRan J0J partodar s)nsal [[BIAQ —

(syuaned ¢
ur uonje[qe Aouanbaijorper
lo/pue) A193Ing

SOsE)SBIOW JUBISIP
PeY 8¢ PUE QOUALINIAI
[e00] 10J pajean G

SALIdS ISBD
aAnadsonay]

(41414

[6€] 9otmeq




382 Z. Al-Hilliand M. L. Lyden

Search Strategy

A focused review of available literature was conducted. Original articles were iden-
tified using a PubMed search strategy. The following search terms were used in
combinations: recurrent adrenocortical carcinoma, surgery, chemotherapy, radia-
tion, radiofrequency ablation, mitotane and treatment.

Surgical Management

The management of patients with ACC requires a multi-disciplinary approach. The
main goal of treatment in patients with limited disease is complete surgical resection
with negative margins (R0). Surgery should involve an en bloc resection of the tumor
with involved adjacent structures. It is crucial to take caution in preserving the integrity
of the tumor capsule to prevent tumor spillage, which may lead to future tumor recur-
rence [4, 5]. Studies have shown a correlation between the ability to achieve clear mar-
gins and prognosis [ 18,28, 40]. In addition to careful pathological assessment, evaluation
of hormone levels post-operatively can be used to assess the completeness of surgical
resection. In patients who present with metastatic disease or advanced tumors, then
tumor debulking may be of benefit, specifically when control of excess hormone secre-
tion is required. However, data on this is scare and a survival data is controversial [3, 40].

Despite having an adequate resection, up to 85% of patients with ACC will
develop a local or distant recurrence (Fig. 31.1) [16, 17, 42]. Traditionally, surgical
resection was thought to be contraindicated in patients with recurrent and metastatic
disease. More recently, our understanding of the biology of ACC has improved and
criteria such as DFI and resectability of the tumor recurrence has evolved as predic-
tors of a possible improved outcome with re-operation.

An earlier study by Jensen et al., compared treatment with chemotherapy and sur-
gical resection followed by chemotherapy in recurrent ACC [21]. Survival following

Fig.31.1 PET-CT image showing a retroperitoneal ACC recurrence
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first recurrence was significantly longer in patients treated with chemotherapy plus
aggressive surgical resection of recurrent disease than in patients treated with chemo-
therapy alone (27 vs 11 months, p < 0.05). Five patients in the study (33%) survived
greater than 5 years from the time of first recurrence. In addition, the authors noted
that an initial time to recurrence of greater than 12 months was associated with a sig-
nificantly improved overall survival. More recently, Erdogen et al., published a larger
series showing similar findings [41]. The study represented the collective experience
from the German Adrenocortical Carcinoma Registry and found that a time to first
recurrence greater than 12 months as well as a complete RO resection of the recurrent
tumor was associated with improved patient survival and outcome. In addition, a
recurrence that occurred early within the first 6 months indicated a poor prognosis
with a progression-free survival (PFS) of 3 months and an overall survival of
13 months, compared with patients who developed a recurrence after more than
24 months where the PFS was 17 months and overall survival was 115 months.

When performed, surgical resection for ACC recurrence has been shown to be
associated with low post-operative mortality. Schulick et al. published a retrospective
series from Memorial Sloan Kettering Cancer Center which included 47 patients who
underwent a second resection for locally recurrent of metastatic disease [28]. Of a
total of 83 repeat resections in this cohort, the authors reported a 30-day mortality of
3.6%. In this study, stratification of patients by completeness of the repeat resection
revealed a higher median survival of 74 months in patients undergoing a complete
resection compared with 16 months when the resection was incomplete. Thus, empha-
sizing the prognostic value of achieving a complete resection in patients with recur-
rent ACC as described by other authors. Similar results were seen in a study by Cricitti
et al., where a complete resection was associated with a longer-disease free survival
and overall survival than in those patients who have recurrent disease that is not ame-
nable to surgical resection (DFS 41.5 months versus 15 months and OS at 5 years of
50% versus 8% respectively) [18].

Our experience at Mayo Clinic was recently published and included 67 patients
who underwent reoperation for recurrence and 26 patients who had non-operative
therapy or no intervention [40]. A comparison of survival for these three groups (sur-
gery, non-surgical therapy and no intervention) at 1, 2 and 5 years of patients was
82%, 67%, and 30% in the surgery group, 26%, 13%, and 0% in the non-surgical
therapy group, and 30%, 10% and 0% in those patients treated with supportive care
alone (p < 0.0001). In addition, the study showed that patients who did not achieve an
RO resection for recurrent disease had a reduced overall survival compared with those
achieving a complete resection. Furthermore, debulking surgery was found to be asso-
ciated with an improved medial survival of 3.5 years compared with patients who did
not undergo surgery (p = 0.002). In contrast to the studies discussed earlier showing
an improved survival in patients who had an initial DFI of more than 12 months, a
time period of greater than 6 months was identified in this study to be independently
associated with improved survival among patients proceeding with surgical resection
of recurrent tumor [40]. Hence, these results in addition to other reports, support a role
for surgical intervention in recurrent ACC.

The use of laparoscopic surgery for ACC is a subject of ongoing controversy.
Open adrenalectomy is generally the preferred procedure for patients with proven
ACC or where there is a high suspicion for this diagnosis. It also is the procedure of
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choice in cases where the tumor is larger than 10-12 cm, there is evidence of inva-
sion of adjacent structures, and lymphadenopathy [43, 44]. Studies to date have
shown an increased local recurrence rate and intra-peritoneal dissemination of dis-
ease in cases of ACC resected by a laparoscopic approach [45]. Therefore, data
extrapolated from these experiences do not support a laparoscopic approach in the
recurrent setting.

Recommendation

A number of case reports and retrospective case series have been published showing
a benefit for re-operation for recurrent ACC. In these studies, a complete resection
was associated with an improved overall survival compared with an incomplete
resection. A complete surgical resection, therefore, is recommended for patients
who develop a recurrence of ACC more than 6-12 months following their initial
therapeutic resection (evidence quality low, weak recommendation).

Non-surgical Management
Chemotherapy

To date, mitotane (ortho,para’-DDD or 1,1-dichloro-2-[o-chlorophenyl]-2-[p-
chlorophenyl] ethane) has been shown to be the only adrenal specific agent for the
treatment of ACC. Mitotane acts through several different mechanisms which include
decreasing cortico-steroid biosynthesis and by inducing structural damage to the
mitochondria in the zona reticularis and zona fasciculata, thereby leading to necrosis
of both normal and tumor tissue [46, 47]. The actions of mitotane appear to be dose
dependent. A correlation between plasma serum levels and survival have been shown
with serum levels of more than 14 pg/mL [24]. As a result of improved understanding
of the variability of response in patients with ACC, as well as the increasing half-life
with prolonged administration of mitotane, various dosing regimens have been pro-
posed [48, 49]. Side effects of mitotane are also dose dependent and are reversed by
stopping therapy. The most common of these include gastrointestinal symptoms such
as nausea, vomiting, diarrhea and anorexia [4, 42, 46]. Others include neuropsychiat-
ric symptoms, hepatotoxicity, hematologic abnormalities, renal abnormalities and
skin rashes [4, 46]. In addition, glucocorticoid replacement is warranted in patients
treated with mitotane due to the suppressive effects on health adrenal tissue. The
reported efficacy of mitotane in the treatment of patients with ACC is variable and
unclear. It has been shown to be effective in inducing tumor response in 33% of
patients treated [50]. Terzolo et al., reviewed the outcomes of patients with ACC who
had undergone radical surgery and treated with mitotane compared with patients who
were not treated with mitotane [42]. The study revealed that PFS was significantly
prolonged in the mitotane group compared with the two control groups (42 months vs
10 and 25 months respectively). Multivariate analysis indicated that mitotane treat-
ment had a significant advantage for PFS.



31 Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma 385

In addition to mitotane, chemotherapeutic agents have been shown to be of benefit in
patients with ACC, especially those patients that do not responds to mitotane, experi-
ence severe side effects or patients advanced disease. Various combinations have been
used and reported in retrospective series. These include cisplatin-based therapy in com-
bination with etoposide, 5-fluorouracil and doxorubicin or streptozocin. The First
International Randomized Trial in Locally Advanced and Metastatic Adrenocortical
Carcinoma Treatment (FIRM-ACT) study is the only phase III randomized controlled
trial in the treatment of ACC to be reported to date. This study compared two of the most
successful regimen in the treatment of patients with advanced ACC (etoposide, doxoru-
bicin and cisplatin (EDP) with mitotane and streptozocin with mitotane) and aimed to
establish a treatment standard for advanced disease [51-53]. An objective tumor
response was noted in 23.2% of patients in the EDP-mitotane group compared with
9.2% of patients in the streptozocin-mitotane group. The median DFI was 5.0 months in
the EDP-mitotane group compared with 2.1 months in the streptozocin group [53]. The
12-month survival and median overall survival between the EDP-mitotane group and
streptozocin-mitotane group was 26.1% and 14.8 months vs 7.2% and 12.0 months
respectively. The study concluded that EDP-mitotane as first-line treatment reduced the
risk of death by 21% as compared with streptozocin-mitotane [53]. Despite this small
benefit, this trial is important in setting a standard for current practice (EDP-mitotane as
first line combination treatment of advanced ACC) as well as providing a platform for
further research in this area. The European Society of Medical Oncology (ESMO)
guidelines recommend combination chemotherapy and mitotane for patients with inop-
erable ACC with high tumor volume and rapid disease, whilst mitotane alone can be
used initially for patients with low tumor volume, slow progression or those patients
who are unfit for surgery [54].

In the setting of tumor recurrence, the role of mitotane or chemotherapy-mitotane
combinations, as well as consensus on the best treatment is yet to be fully eluci-
dated. Reports of chemotherapy in recurrent ACC have not been consistent and have
shown no increase in survival rates, long term disease control, as well as disease
remission [4, 24, 31, 46, 55]. In addition, studies comparing medical treatment and
surgery have consistently shown a survival benefit in patients treated with surgery
(with or without further medical therapy) compared with no surgery [16, 21, 34].
Therefore, it is accepted that an evaluation of patients at the time of recurrence is
important to establish the resectability of recurrent disease and patient fitness for
surgery. Factors discussed in the previous section including DFS and tumor biology
should be considered. Following surgical resection, patients may receive mitotane
with or without chemotherapy and/or radiation.

In patients with excess hormone secretion, additional pharmacologic agents are
available for use and have a role in controlling the production of steroids. This is
particularly important in patients who may be unsuitable for further surgery or who
have disease that in no amenable to a complete RO resection. Such agents include
metyrapone and ketoconazole. Metyrapone inhibits cortisol production, while keto-
conazole is an imidazole antifungal agent that has a role in suppressing corticoste-
roid and androgen production and has an important role in benign adrenal disease.
These agents, unfortunately, do not inhibit tumor growth. Other agents include
etomidate and mifepristone.
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Recommendation

The use of chemotherapy and other medical therapy in recurrent ACC is unclear and
evidence to support its use is limited to retrospective case series and reports. These
therapies should be considered in the following reoperation for recurrent ACC and
for the treatment of patients who have disease that is not amenable to surgical resec-
tion (evidence quality low, weak recommendation).

Radiotherapy

The role of radiation treatment in ACC is yet to be fully elucidated. Radiotherapy
has been traditionally reserved for the palliative treatment of patients with
ACC. The main challenges in its utilization include the lack of clear treatment
benefit as well as radiation effects on adjacent organs such as the kidney, liver
and small bowel. A recommendation from a review of data from the German
ACC Registry includes consideration of radiotherapy within 3 months of sur-
gery to the tumor bed in patients at high risk of local resection, such as those
with an incomplete resection (microscopically involved or indeterminate resec-
tion margins), stage III disease, tumors greater than 8 cm, or a Ki 67% of greater
than 10%. A total dose of >40 Gy with single fractions of 1.8-2 Gy are sug-
gested (including a boost volume to reach from 50 to 60 Gy) [56]. In addition
radiotherapy is recommended for use for symptomatic metastases to bone, brain
or vena cava obstruction [56].

A search of the literature regarding the use of radiotherapy in recurrent adreno-
cortical carcinoma is limited to retrospective case series. A retrospective series of
patients with primary and recurrent ACC compared treatment with surgery alone,
surgery plus adjuvant radiotherapy and definitive radiotherapy for unresectable dis-
ease [38]. This study showed that the lack of radiotherapy use was associated with
4.7 times the risk of local failure compared with treatment regimens that involved
radiotherapy (95% CI, 1.2-19.0; p = 0.030). In patients receiving radiation to the
tumor bed, tumors of a maximum dimension greater than 10 cm were 4.3 times
more likely to fail locally than those with smaller tumors (95% CI, 1.5-13.0;
p = 0.004). The heterogenous nature (primary vs recurrent, various treatment
modalities) of the patients included is a limitation of this study.

Recommendation

The use of radiotherapy in recurrent ACC is unclear and evidence to support its use
is limited to retrospective case series and reports. Radiotherapy should be consid-
ered in the following reoperation for recurrent ACC and for the treatment of patients
who have disease that is not amenable to surgical resection (evidence quality low,
weak recommendation).
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Tumor Ablation

Radiofrequency ablation (RFA) delivers minimally invasive local treatment uti-
lizing high frequency alternating current. It works by transforming radiofre-
quency energy into heat, which is deposited into the tumor. It has been shown to
be safe and effective treatment for a variety of tumors. In patients with ACC, it
may constitute part of the treatment of patients of patients who are deemed as
poor candidates for surgical resection and also as part of multimodality treat-
ment. In the primary setting, evidence to date has shown that RFA is well toler-
ated with 53% of patients demonstrating a reduction in the size of their tumor
(more notable response in tumors <5 cm, 67% complete response) or loss of
enhancement on imaging [57]. Side effects reported include bleeding, infection,
and injury to adjacent organs [58, 59]. Datrice et al. reported on the use of RFA
in a cohort of patients with recurrent and metastatic ACC [39]. The authors
reported on the safety and feasibility of this procedure when performed at a
specialized institution and when combined with surgery to treat lesions that
might otherwise be considered unresectable. It is unclear however from this
report as to how many patients had RFA specifically for recurrence rather than
treatment of metastasis.

Cryoablation is another form of ablative treatment (Fig. 31.2). This causes tumor
necrosis as a result of rapid cell freezing. To our knowledge there is no data avail-
able of the use of cryoablation in the treatment of recurrent ACC. Its use, however,
has been demonstrated in the treatment of adrenal metastasis from other tumors
[60]. Xiao et al. reported on the use of cryoablation for benign adrenal tumors and
adrenal metastasis [61]. This study revealed a complete response of 92.3% and a
partial response of 7.7% with its use for primary adrenal lesions. In the setting of
metastasis a complete response was seen in 30% and a partial response in 70%. A
third method of ablation that can be used for adrenal gland disease is chemical abla-
tion. This is performed using image-guided instillation of a chemical agent, most
commonly ethanol or acetic acid. Li et al. reported a case of a patient with recurrent
and metastatic ACC in which survival of 58 months was achieved with aggressive
multiple trans-arterial embolization [62]. Addressing the role of these treatments in
patients with ACC recurrence is challenging and further studies and reports are
needed.

Recommendation

Evidence on the use of RFA in recurrent ACC is very limited. Further investigation
is needed to address the long-term efficacy of this technique and its role in improv-
ing disease free and overall survival. As such, radiofrequency ablation may be con-
sidered alone or in combination with surgery in patients with recurrent ACC
(evidence quality low, weak recommendation). There is no evidence to suggest that
this treatment is superior to surgery alone or other treatment modalities.
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Fig.31.2 CT-guided cryoprobe for ablation

Novel Therapies

A number of novel therapies are currently being investigated for the treatment of
advanced ACC. These include the use of inhibitors of vascular endothelial growth fac-
tor (VEGF), epidermal growth factor receptor (EGFR), insulin-like growth factor
receptor 1 (IGFR1) and mammalian target of rapamycin (mTOR). Other targets of
interest include micro RNA therapies, targeting the Wnt/B-catenin pathway, interleu-
kin-13 receptor alpha 2, and dimethylating agents. There is no evidence as yet to sup-
port their use in recurrent adrenocortical carcinoma and further research is needed.

Recommendation

There is no evidence for the use of novel targeted therapies in the treatment of recur-
rent ACC.

Conclusions

The management of patients with recurrent ACC poses a great challenge for the
treating physician. Despite achieving a complete resection of the primary tumor and
receiving adjuvant therapy, up to 85% of patients with ACC experience disease
relapse. Appropriate patient referral to a specialized unit and a multidisciplinary
approach to patient treatment are crucial. Surgical resection is recommended for
patients with recurrent ACC who are suitable for further intervention and who
develop a recurrence after 6-12 months of initial treatment (Fig. 31.3).
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Recommendations Summary
Surgery

A number of case reports and retrospective case series have been published showing
a benefit for re-operation for recurrent ACC. In these studies a complete resection
was associated with an improved overall survival compared with an incomplete
resection. A complete surgical resection, therefore, is recommended for patients
who develop a recurrence of ACC more than 6—12 months following their initial
therapeutic resection (evidence quality low, weak recommendation).

Chemotherapy

The use of chemotherapy and other medical therapy in recurrent ACC is unclear and
evidence to support its use is limited to retrospective case series and reports. These
therapies should be considered in the following reoperation for recurrent ACC and
for the treatment of patients who have disease that is not amenable to surgical resec-
tion (evidence quality low, weak recommendation).

Radiotherapy

The use of radiotherapy in recurrent ACC is unclear and evidence to support its use
is limited to retrospective case series and reports. Radiotherapy should be consid-
ered in the following reoperation for recurrent ACC and for the treatment of patients
who have disease that is not amenable to surgical resection (evidence quality low,
weak recommendation).

Tumor Ablation

Evidence on the use of RFA in recurrent ACC is very limited. Further investigation
is needed to address the long-term efficacy of this technique and its role in improv-
ing disease free and overall survival. As such, radiofrequency ablation may be con-
sidered alone or in combination with surgery in patients with recurrent ACC
(evidence quality low, weak recommendation). There is no evidence to suggest that
this treatment is superior to surgery alone or other treatment modalities.

Targeted Therapies

There is no evidence for the use of novel targeted therapies in the treatment of recur-
rent ACC.



31

Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma 391

References

1.

11.

12.

13.
14.

15.

16.

20.
21.

Kebebew E, Reiff E, Duh QY, Clark OH, McMillan A. Extent of disease at presenta-
tion and outcome for adrenocortical carcinoma: have we made progress? World J Surg.
2006;30:872-8.

. Golden SH, Robinson KA, Saldanha I, Anton B, Ladenson PW. Clinical review: prevalence

and incidence of endocrine and metabolic disorders in the United States: a comprehensive
review. J Clin Endocrinol Metab. 2009;94:1853-78.

. Wajchenberg BL, Albergaria Pereira MA, Medonca BB, Latronico AC, Campos Carneiro

P, Alves VA, et al. Adrenocortical carcinoma: clinical and laboratory observations. Cancer.
2000;88:711-36.

. Allolio BEM. Clinical review: adrenocortical carcinoma: clinical update. J Clin Endocrinol

Metab. 2006;91(6):2027-37.

. Dackiw APB, Lee JE, Gagel RF, Evans DB. Adrenal cortical carcinoma. World J Surg.

2001;25:914-26.

. Icard P, Goudet P, Charpenay C, Andreassian B, Carnaille B, Chapuis Y, et al. Adrenocortical

carcinomas: surgical trends and results of a 253-patient series from the French Association of
Endocrine Surgeons study group. World J Surg. 2001;25:891-7.

. Lughezzani G, Sun M, Perrotte P, Jeldres C, Alasker A, Isbarn H, et al. The European

Network for the Study of Adrenal Tumors staging system is prognostically superior to the
international union against cancer-staging system: a North American validation. Eur J Cancer.
2010;46:713-9.

. Koschker A-C, Fassnacht M, Hahner S, Weismann D, Allolio B. Adrenocortical carci-

noma — improving patient care by establishing new structures. Exp Clin Endocrinol Diabetes.
2006;114:45-51.

. Hsing AW, Nam JM, Co Chien HT, McLaughlin JK, Fraumeni JF. Risk factors for adrenal

cancer: an exploratory study. Int J Cancer. 1996;65:432-6.

. Hisada M, Garber JE, Fung CY, Fraumeni JF, Li FP. Multiple primary cancers in families with

Li-Fraumeni syndrome. J Natl Cancer Inst. 1998;90:606-11.

Fassnacht M, Libé R, Kroiss M, Allolio B. Adrenocortical carcinoma: a clinician’s update. Nat
Rev Endocrinol. 2011;7:323-35.

McFarlane D. Cancer of the adrenal cortex; the natural history, pronosis and treatment in a
study of fifty-five cases. Ann R Coll Surg Engl. 1958;23:155-86.

Sullivan M, Boileau MHC. Adrenal cortical carcinoma. J Urol. 1978;120:660-5.

DeLellis RA, Lloyd RV, Heitz PU, Eng C. World Health Organization classification of tumours.
Pathology and genetics of tumours of endocrine organs. Lyon: IARC; 2004.

Fassnacht M, Johanssen S, Quinkler M, Bucsky P, Willenberg HS, Beuschlein F, et al. Limited
prognostic value of the 2004 international union against cancer staging classification for adre-
nocortical carcinoma. Cancer. 2009;115:243-50.

Pommier RF, Brennan MF. An eleven-year experience with adrenocortical carcinoma. Surgery.
1992;112:963-70. Discussion 970-1.

. Stojadinovic A, Ghossein RA, Hoos A, Nissan A, Marshall D, Dudas M, et al. Adrenocortical

carcinoma: clinical, morphologic, and molecular characterization. J Clin Oncol. 2002;20:
941-50.

. Crucitti F, Bellantone R, Ferrante A, Boscherini M, Crucitti P, Carbone G, et al. The italian

registry for adrenal cortical carcinoma: analysis of a multiinstitutional series of 129 patients.
Surgery. 1996;119:161-70.

. Linos D, Vassilopoulos P, Papadimitriou J, Tountas K. The surgical management of adrenal

cortical carcinoma. Int Surg. 1986;71(2):104-6.

Decker R, Kuehner M. Adrenocortical carcinoma. Am Surg. 1991;57(8):502—13.

Jensen C. Recurrent or metastatic disease in select patients with adrenocortical carcinoma
adrenocortical. Arch Surg. 1991;126:457-61.



392 Z. Al-Hilliand M. L. Lyden

22. Van Aalderen W, Van Seters AP, Backer ET, Chang PC, Van Krieken JHIM, Moolenaar AJ. A
case of recurrent adrenocortical carcinoma, with observations on long-term o,p’-DDD therapy
and complications. Neth J Med. 1992;41:161-70.

23. Ahlman H, Jansson S, Wangberg B, Tisell L, Schersten T, Hansson G, et al. Adrenocortical
carcinoma — diagnostic and therapeutical implications. Eur J Surg. 1993;159(3):149-58.

24. Haak HR, Hermans J, van de Velde CJ, Lentjes EG, Goslings BM, Fleuren GJ, et al. Optimal
treatment of adrenocortical carcinoma with mitotane: results in a consecutive series of 96
patients. Br J Cancer. 1994;69:947-51.

25. Sakamoto K, Ariyoshi A, Okazaki M. Metastatic adrenocortical carcinoma treated by repeated
resection: a case report of long-term survival over 18 years. Int J Urol. 1995;2:50-2.

26. Bellantone R, Ferrante A, Boscherini M, Lombardi CP, Crucitti P, Crucitti F, et al. Role of
reoperation in recurrence of adrenal cortical carcinoma: results from 188 cases collected in the
Italian National Registry for Adrenal Cortical Carcinoma. Surgery. 1997;122:1212-8.

27. Khorram-Manesh A, Ahlman H, Jansson S, Wingberg B, Nilsson O, Jakobsson CE, et al.
Adrenocortical carcimona: surgery and mitotane for treatment and steroid profiles for follow-
up. World J Surg. 1998;22:605-12.

28. Schulick RD, Brennan MF. Long-term survival after complete resection and repeat resection
in patients with adrenocortical carcinoma. Ann Surg Oncol. 1999;6:719-26.

29. Seki M, Nomura K, Hirohara D, Kanazawa M, Sawada T, Takasaki K, et al. Changes in neo-
plastic cell features and sensitivity to mitotane during mitotane-induced remission in a patient
with recurrent, metastatic adrenocortical carcinoma. Endocr Relat Cancer. 1999;6(4):529-33.

30. Langer P, Bartsch D, Moebius E, Rothmund M, Nies C. Adrenocortical carcinoma — our expe-
rience with 11 cases. Langenbeck’s Arch Surg. 2000;385:393-7.

31. Ilias I, Alevizaki M, Philippou G, Anastasiou E, Souvatzoglou A. Sustained remission of meta-
static adrenal carcinoma during long-term administration of low-dose mitotane. J Endocrinol
Investig. 2001;24:532-5.

32. Fujii Y, Kageyama Y, Kawakami S, Masuda H, Arisawa C, Akamatsu H, et al. Successful
long-term disease-free survival following multimodal treatments in a patient with a repeatedly
recurrent refractory adrenal cortical carcinoma. Int J Urol. 2003;10(8):445.

33. Tauchmanova L, Colao A, Marzano LA, Sparano L, Camera L, Rossi A, et al. Andrenocortical
carcinomas: twelve-year prospective experience. World J Surg. 2004;28:896-903.

34. Matsumoto K, Egawa S, Satoh T, Okuno N, Kaseda S, Baba S. Thoracoscopic trans-
diaphragmatic adrenalectomy for isolated locally recurrent adrenal carcinoma. Int J Urol.
2005;12:1055-7.

35. Palazzo FF, Sebag F, Sierra M, Ippolito G, Souteyrand P, Henry JF. Long-term outcome
following laparoscopic adrenalectomy for large solid adrenal cortex tumors. World J Surg.
2006;30:893-8.

36. Schlamp A, Hallfeldt K, Mueller-Lisse U, Pfluger T, Reincke M. Recurrent adrenocortical
carcinoma after laparoscopic resection. Nat Clin Pract Endocrinol Metab. 2007;3:191-5.

37. Tan CT, Meyer-Rochow GY, Sywak MS, Delbridge LW, Sidhu SB. Reoperative adrenal sur-
gery: lessons learnt. ANZ J Surg. 2009;79:371-7.

38. Sabolch A, Feng M, Griffith K, Hammer G, Doherty G, Ben-Josef E. Adjuvant and definitive
radiotherapy for adrenocortical carcinoma. Int J Radiat Oncol Biol Phys. 2011;80:1477-84.

39. Datrice NM, Langan RC, Ripley RT, Kemp CD, Steinberg SM, Wood BlJ, et al. Operative
management for recurrent and metastatic adrenocortical carcinoma. J Surg Oncol.
2012;105:709-13.

40. Dy BM, Wise KB, Richards ML, Young WF, Grant CS, Bible KC, et al. Operative intervention
for recurrent adrenocortical cancer. Surgery. 2013;154:1292-9.

41. Erdogan I, Deutschbein T, Jurowich C, Kroiss M, Ronchi C, Quinkler M, et al. The role of
surgery in the management of recurrent adrenocortical carcinoma. J Clin Endocrinol Metab.
2013;98:181-91.

42. Terzolo M, Angeli A, Fassnacht M, Daffara F, Tauchmanova L, Conton PA, et al. Adjuvant
mitotane treatment for adrenocortical carcinoma. N Engl J Med. 2007;356:2372-80.

43. Saunders BD, Doherty GM. Laparoscopic adrenalectomy for malignant disease. Lancet Oncol.
2004;5:718-26.



31

Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma 393

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Shen WT, Lim RC, Siperstein AE, Clark OH, Schecter WP, Hunt TK, et al. Laparoscopic
vs open adrenalectomy for the treatment of primary hyperaldosteronism. Arch Surg.
1999;134:628-31.

Cobb WS, Kercher KW, Sing RF, Heniford BT. Laparoscopic adrenalectomy for malignancy.
Am J Surg. 2005;189(4):405-11.

Hahner S, Fassnacht M. Mitotane for adrenocortical carcinoma treatment. Curr Opin Investig
Drugs. 2005;6:386-94.

Kopf D, Goretzki PE, Lehnert H. Clinical management of malignant adrenal tumors. J Cancer
Res Clin Oncol. 2001;127:143-55.

Terzolo M, Pia A, Berruti A, Osella G, Ali A, Carbone V, et al. Low-dose monitored mitotane
treatment achieves the therapeutic range with manageable side effects in patients with adreno-
cortical cancer. J Clin Endocrinol Metab. 2000;85:2234—8.

Faggiano A, Leboulleux S, Young J, Schlumberger M, Baudin E. Rapidly progressing high
0,p’DDD doses shorten the time required to reach the therapeutic threshold with an acceptable
tolerance: preliminary results. Clin Endocrinol. 2006;64:110-3.

Schteingart DE. Conventional and novel strategies in the treatment of adrenocortical cancer.
Braz J Med Biol Res. 2000;33:1197-200.

Berruti A, Terzolo M, Sperone P, Pia A, Della Casa S, Gross DJ, et al. Etoposide, doxorubicin
and cisplatin plus mitotane in the treatment of advanced adrenocortical carcinoma: a large
prospective phase II trial. Endocr Relat Cancer. 2005;12:657-66.

Khan TS, Imam H, Juhlin C, Skogseid B, Grondal S, Tibblin S, et al. Streptozocin and
0,p’DDD in the treatment of adrenocortical cancer patients: long-term survival in its adjuvant
use. Ann Oncol. 2000;11:1281-7.

Fassnacht M, Terzolo M, Allolio B, Baudin E, Haak H, Berruti A, et al. Combination chemo-
therapy in advanced adrenocortical carcinoma. N Engl J Med. 2012;366:2189-97.

Berruti A, Baudin E, Gelderblom H, Haak HR, Porpiglia F, Fassnacht M, et al. Adrenal can-
cer: ESMO clinical practice guidelines for diagnosis, treatment and follow-up. Ann Oncol.
2012;23(suppl 7):viil31-8.

Kornely E, Schlaghecke R. Complete remission of metastasized adrenocortical carcinoma
under o,p’-DDD. Exp Clin Endocrinol. 1994;102:50-3.

Polat B, Fassnacht M, Pfreundner L, Guckenberger M, Bratengeier K, Johanssen S, et al.
Radiotherapy in adrenocortical carcinoma. Cancer. 2009;115:2816-23.

Wood BJ, Abraham J, Hvizda JL, Alexander HR, Fojo T. Radiofrequency ablation of adrenal
tumors and adrenocortical carcinoma metastases. Cancer. 2003;97:554-60.

Venkatesan AM, Locklin J, Dupuy DE, Wood BJ. Percutaneous ablation of adrenal Tumors.
Tech Vasc Interv Radiol. 2010;13:89-99.

Beland MD, Mayo-Smith  WW. Ablation of adrenal neoplasms. Abdom Imaging.
2009;34:588-92.

Atwell TD, Wass CT, Charboneau JW, Callstrom MR, Farrell MA, Sengupta S. Malignant
hypertension during cryoablation of an adrenal gland tumor. J Vasc Interv Radiol.
2006;17:573-5.

Xiao YY, Tian JL, Li JK, Yang L, Zhang JS. CT-guided percutaneous chemical ablation of
adrenal neoplasms. Am J Roentgenol. 2008;190:105-10.

Li SH, Huang CH, Ko SF, Chou FF, Huang SC. Extended survival in a patient with recurrent
and metastatic adrenal cortical carcinoma by aggressive transarterial embolization — a case
report. J Surg Oncol. 2005;90:101-5.



	31: Surgery Versus Nonsurgical Therapy for Recurrent Adrenocortical Carcinoma
	Introduction
	Search Strategy
	Surgical Management
	Recommendation

	Non-surgical Management
	Chemotherapy
	Recommendation
	Radiotherapy
	Recommendation

	Tumor Ablation
	Recommendation
	Novel Therapies
	Recommendation

	Recommendations Summary
	Surgery
	Chemotherapy
	Radiotherapy
	Tumor Ablation
	Targeted Therapies

	References




