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A 43-year old woman demonstrated an intra-abdominal drop metastasis 6 years after initial presentation
of stage-III adrenocortical carcinoma (ACC), previously treated with resection, adjuvant radiation and mi-
totane therapy. This recurrence was managed aggressively with complete excision, adjuvant radiation and
mitotane. Imaging at 3.25-year follow-up showed no evidence of recurrence, a remarkable response given
ACC’s poor prognosis and high recurrence rates. Management of oligometastatic ACC remains unclear and
intra-abdominal drop metastases are particularly rare in ACC; both require further documentation. Ag-
gressive management with adjuvant radiation and mitotane therapy may represent an effective and well-
tolerated approach for improving local control for recurrent ACC, including drop metastases. Further re-
search is required to codify potential benefits.

Tweetable abstract: A 43-year old woman with drop metastasis 6 years after primary adrenocortical car-
cinoma resection received re-resection with adjuvant therapy and is recurrence-free 3.25 years later. This
may be an effective approach for local control in recurrent adrenocortical carcinoma, which is poorly
understood.
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Adrenocortical carcinoma (ACC) is a rare cancer of the adrenal cortex that carries a poor prognosis, with an
incidence of 1 to 2 cases per million per year and a 5-year survival of 25–40% [1]. Surgical resection represents
the only established curative option for ACC [2] and the preferred treatment for both primary tumors and isolated
metastases [3]. There are few established options to improve local control and survival in the adjuvant setting. Even
after initial complete resection, recurrence occurs in up to 80% of patients [4], contributing to low survival rates [3].
The use of mitotane chemotherapy has led to improvements in recurrence-free survival time in some patients [5,6],
while combined chemotherapy and mitotane has shown promise as well [1]. Adjuvant radiation with standard
fractionation following resection may improve local recurrence rates, though no overall survival benefit has been
demonstrated [7].

Given the high rates of recurrence, salvage therapy options are important but remain currently underinvestigated.
In patients with recurrent ACC, the benefits of repeat resection are contested, though, may be indicated in select
patients who meet favorable criteria [8]. The utility of adjuvant mitotane or chemotherapy following resection of
metastatic or recurrent disease remains unclear [8]. A recent study demonstrates that hyperthermic intraperitoneal
chemotherapy immediately following primary resection has been shown to improve local recurrence, though is
limited by significant morbidity and requires careful candidate selection. Furthermore, it has not yet demonstrated
clear benefit in treating recurrent disease [9]. In patients with unresectable locally advanced or metastatic disease,
Laganà et al. (2020) have shown some long-term benefit in EDP-M chemotherapy (etoposide, doxorubicin and
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Table 1. Relevant case reports of recurrent adrenocortical carcinoma involving abdominal metastases.
Study (year) Summary Treatment Outcome Ref.

Current case A 4.5 × 3.5 × 3.0-cm pelvic sidewall metastasis outside of
previous resection and RT field, 6 years post-treatment
(open right adrenalectomy and adjuvant mitotane and
radiation therapy)

Metastasis treated with complete
open excision as well as adjuvant
radiotherapy (22.5 Gy/5) and
mitotane

Well tolerated and no evidence of
recurrence at 18 months
postradiotherapy

Bhatkule et al. (2015) Initial presentation of a 10 × 7 × 4-cm ACC tumor with a
0.5 × 0.4-cm abdominal wall metastasis

Treatment not documented Outcome not documented [21]

Gupta et al. (2012) A 6.5 × 6.6 × 5.4-cm abdominal wall scar metastasis
presenting 1.5 years following open resection of the
primary tumor with the left kidney, which occurred
without rupture of the capsule or spillage of the tumor
cells

Surgical resection was refused in
favor of traditional medicines

The patient presented 2 months
later suffering from profuse
bleeding and shock before
deceasing

[19]

Morin et al. (2012) A 2.2 × 2.2-cm recurrence in the tumor bed, 3 months
after the initial surgery (laparoscopic right
adrenalectomy). The recurrence was excised with the
right kidney and adjacent lymph nodes with negative
margins. The patient remained clear of disease for
29 months until it metastasized to the liver

To treat the liver metastasis, the
patient received chemotherapy
(cisplatin, etoposide and
doxorubicin), hepatic stereotactic
external-beam radiotherapy
(42 Gy/6) and multikinase inhibitor
sorafenib

Well tolerated with a partial
response as the liver metastasis
reduced in size and the right adrenal
bed remained clear. However, her
disease continued to spread to her
lungs

[22]

Van Grevenstein
et al. (2001)

A 5-cm abdominal wall metastasis detected in the
surgical scar 4.5 years following open resection of the
primary tumor, which was complicated by capsule
rupture and tumor spill

The metastasis was resected radically
with negative margins but vascular
invasion. No adjuvant therapy was
given

No recurrence as of 12-month
follow-up

[20]

Foxius et al. (1999) Extensive peritoneal carcinomatosis confirmed via
laparotomy 11 months after a laparoscopic excision of
what was originally considered a 2-cm Conn’s adenoma

The ACC recurrence was debulked
and treated with adjuvant mitotane

The patient deceased 9 months after
the debulking procedure

[23]

Hamoir et al. (1998) Extensive peritoneal recurrence 6 months after
laparoscopic excision of a 12-cm ruptured adrenocortical
carcinoma

The recurrence was debulked and
then treated with intraperitoneal
cisplatinum chemotherapy as well as
six courses of systemic chemotherapy
(cisplatinum, etoposide and
mitotane)

Remission [24]

ACC: Adrenocortical carcinoma; RT: Radiation therapy.

cisplatin plus oral mitotane), including the eventual possibility of surgically excising residual disease following
treatment response [10]; however, this similarly comes at the cost of systemic chemotherapy with significant toxicity.

There remains tremendous value in elucidating the role of well-tolerated modalities in treating recurrent disease
as alternative treatments such as hypofractionated radiotherapy, radiofrequency ablation, microwave ablation and
cryoablation may represent opportunities to preserve quality of life and reduce surgery-associated morbidity [11].
Though modern immunotherapy now plays a major role in the treatment of other cancers, it has yet to demonstrate
a clear role in the management of ACC [10]. Recent studies suggest that biologic agents, such as pembrolizumab,
may offer a favorable toxicity profile and modest clinical benefit in the treatment of ACC, which may be further
characterized in future studies [12].

Conventionally fractionated external beam radiotherapy has been given postoperatively at the adrenalectomy
site of advanced primary tumors to mixed results [13–15]. Radiation has also previously been used palliatively to
help control symptoms in late-stage ACC, though no survival benefit has been demonstrated [1,16]. Stereotactic
radiotherapy has not been formally investigated as a treatment for unresectable tumors but may be beneficial in
well-performing patients with limited metastases to the brain, lungs or liver [17,18].

Isolated peritoneal ACC metastases in a postoperative setting with known tumor spill is a rare but known
presentation of recurrence [11]. Abdominal wall metastases have been described in case reports summarized in
Table 1 [19,20].

Case presentation
A 43-year old woman presented in 2011 with right upper quadrant pain. She was healthy with no significant
family history of cancer. Workup with ultrasound, CT and MRI (Figure 1) revealed an enlarged right adrenal
gland (4.0 × 3.0 cm). She underwent an open right adrenalectomy in April 2011. There was some concern from
the surgeon regarding close margins and potential rupture of the gland intra-operatively. Pathology revealed a
10.8 × 7.5 × 6.9-cm lesion highly suggestive of right-sided ACC with clear margins. Postoperative restaging with
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Figure 1. Axial T2 MRI imaging (2011) representing a primary right-sided adrenocortical carcinoma.

Figure 2. Evidence of adrenocortical carcinoma recurrence in the right pelvic sidewall (2017) on axial contrast CT
imaging (A) and fluorodeoxyglucose PET scan (B), which displays hypermetabolic uptake in the pelvic sidewall.

CT chest, abdomen and pelvis, along with bone scan, revealed no additional sites of spread. She received adjuvant
radiation therapy of 45 Gy in 25 fractions to the right adrenal bed and regional lymph nodes. Additionally, she
received adjuvant mitotane therapy for 3.5 years after which it was discontinued due to gastrointestinal intolerance.
She did not have any metabolic or endocrine symptoms.

The patient did well with no evidence of recurrence for over 5 years on CT surveillance. At 6-year follow-up, CT
scan identified a nodule near the right abdominal side wall, inferior to the resected primary site and the previous
radiation field (Figure 2). PET scan revealed an intensely hypermetabolic focus at the site of the nodule (Figure 2).
After discussion with a multidisciplinary tumor board, the nodule was openly resected with pathology showing a
4.5 × 3.5 × 3.0-cm ACC metastasis. The patient was again discussed at multidisciplinary tumor board, where it
was recommended to consider adjuvant hypofractionated radiotherapy to maximize local control. She was treated
adjuvantly with a dose of 22.5 Gy in 5 fractions to the tumor bed. The treatment volume included the tumor
bed alone and was contoured using a preoperative CT fusion with postoperative CT simulation (Figure 3). The
treatment was tolerated well with no evident toxicity and she was restarted on mitotane. Follow-up abdominal
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Figure 3. Coronal (A) and sagittal (B) views of the hypofractionated radiotherapy treatment plan (2017) targeting
the pelvic side wall tumor bed.

imaging performed post-treatment (MR: 2 months, CT: 8, 12, 18, 24 months) revealed no evidence of local
recurrence or new lesions. As of 3.25 years post-treatment, there has been no clinical evidence of recurrence.

Discussion
In summary, we present a case of a young woman initially presenting with stage 3 ACC treated with complete
resection, adjuvant radiation and 3.5 years of mitotane therapy. At 6-year follow-up, she developed biopsy-proven
recurrence in the pelvic side wall, immediately outside of the prior radiation field. Aggressive treatment of the
isolated metastasis was pursued with complete local excision. Adjuvant hypofractionated radiotherapy was given
to the resection site with limited toxicity, with no evidence of recurrence at 3.25 years post treatment. To our
knowledge, this case report is the first to present an isolated ACC peritoneal metastasis treated after surgical
resection with hypofractionated radiotherapy and mitotane therapy. Given the rarity of the tumor and the paucity
of literature on oligometastatic management, this case may contribute to our understanding and a growing body
of evidence.

Hypofractionated radiotherapy was utilized in this case for several reasons. The patient’s good performance status,
preferences and age, as well as the support of the tumor board, encouraged an aggressive approach. While rationale
for adjuvant radiotherapy following surgical excision remains investigational, some small retrospective series have
demonstrated improvements in local control with relatively modest toxicity [14,15]. Given the proximity to the prior
treatment volume, a high degree of dose precision was required. Standard fractionation was offered, but the patient
was very hesitant to undergo an extended course of therapy given travel time to the treatment center. A maximized
safe dose was planned. Previously treated field proximity limited the delivered dose to 22.5 Gy in five fractions
from the initially planned 30 Gy in five fractions.

Hypofractionated intensity-modulated radiotherapy may allow for targeted adjuvant therapy post-resection in
recurrent or metastatic disease. This may be beneficial in improving local control without an onerous treatment
course. Optimal dose, fractionation, method of delivery and treatment margins in the context of hypofractionation
for adjuvant control of ACC all remain unestablished. Obtaining local control of isolated metastases remains
unproven from an overall survival perspective but, when faced with young and otherwise well patients, every effort
is often made to obtain long term disease control.

Hypofractionated radiotherapy has rarely been utilized to treat unresected metastatic disease. Morin et al. report
a case of a 22-year old woman with a 4.4-cm liver metastasis from ACC treated with combined sorafenib and
stereotactic radiation, where 42 Gy in six fractions was delivered to the solitary liver lesion. Over 6-month follow-up,
the lesion size decreased to 2.6-cm, but disease progressed in other sites [22].

The appearance of isolated intra-abdominal drop metastasis is unique in this case. While intraoperative tumor
spill has been associated with increased rates of recurrence [25], the 6-year interval from initial surgical management
is unusual.

Conclusion
Adjuvant hypofractionated radiotherapy for resected, oligometastatic ACC may improve local control following
surgery and can be well tolerated. Drop metastases outside previous irradiation fields can be treated with hypofrac-
tionated radiotherapy with modest toxicity, with careful attention paid to organs at risk and patient factors. Larger,
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prospective studies would be required to better understand the benefits and risks of adjuvant hypofractionated
radiation in this setting. Discussion in multidisciplinary teams remains the best practice in areas of radiotherapy
that lack definitive evidence.

Future perspective
Advancements in the management of ACC have thus far been complicated by the rarity of the disease, incidence
of recurrent disease, heterogeneity in response to experimental treatments and therapy-associated morbidity of
current approaches. We expect that the future of ACC management will include the continued development
and elucidation of a diverse and robust oncology toolshed (SBRT, immunotherapy, EDP-M, HIPEC, mitotane
monotherapy) with treatment strategies tailored to specific patient factors. We would hope for the development of
objective clinical criteria that may help individualize multidisciplinary management for the specific presentation,
recurrent versus primary disease, clinical status (including expected tolerance of treatment options) and potentially
future biomarkers that may further guide therapy. Given the rarity of disease and difficulty codifying definitive
treatment regimens, we expect that the management of oligometastatic ACC will be akin to treatment of a complex
chronic disease – requiring close follow-up following primary resection and then highly individualized management
of recurrent disease using a diverse array of therapeutic modalities.

Summary points

• Adrenocortical carcinoma (ACC) is a rare cancer of the adrenal cortex that carriers a poor prognosis and high
recurrence rates.

• Salvage therapy remains poorly understood, though aggressive resection of oligometastatic ACC may be
indicated in favorable patients.

• In this case report, a 43-year old woman initially presented with stage III ACC and was treated with open right
adrenalectomy, adjuvant radiation therapy and 3.5 years of mitotane.

• At 6-year follow-up, she demonstrated an isolated intra-abdominal drop metastasis in the pelvic side wall.
Peritoneal drop metastases are a particularly rare form of metastasis and require further documentation.

• Given the patient’s young age and lack of comorbidities, this recurrence was managed with aggressive
multimodal therapy including complete excision, adjuvant hypofractionated radiation and mitotane therapy.

• There was no evidence of recurrence on imaging at 3.25-year follow-up, representing a remarkable disease-free
interval following salvage therapy.

• Aggressive management with adjuvant radiation and mitotane may represent an effective and well-tolerated
approach for improving local control for oligometastatic ACC, including in rare cases of drop metastases.

• Larger, prospective studies would be required to better understand the benefits and risks of adjuvant therapy in
this setting. Management discussion among multidisciplinary tumor boards remains best practice while definitive
therapy continues to be codified.
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