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Abstract The purpose of this study was to analyze our

experience with surgically treated isolated adrenal metas-

tases in order to find those factors which can significantly

affect survival. This method includes a retrospective single-

center chart review. We evaluated how overall survival and

disease-free survival (DFS) were influenced by demo-

graphic, tumor, and procedure-related variables. Thirty-

seven adrenalectomies were performed in 34 patients. Pro-

cedures included 25 laparoscopic and 12 open adrenalec-

tomies. Median follow-up was 49 months. Median overall

survival was 63 months. Patients submitted to laparoscopic

approach had a median survival of 57 months while it was

65 months for those who underwent open procedure

(p = 0.67). DFS was 30 months, and these were 35 and

25 months after laparoscopic approach and open approach,

respectively (p = 0.59). The concurrent resection of the

adrenal metastasis with the primary tumor was the only

factor influencing DFS (HR 6.8 95 % CI 1.2–37.3,

p = 0.02). Patients with non-small cell lung cancer

(n = 15) had a median survival of 63 months and DFS of

35 months. Our experience confirms that adrenalectomy,

regardless of the surgical approach, can offer durable dis-

ease-free and overall survival outcomes for surgical candi-

dates with isolated adrenal metastases.

Keywords Adrenalectomy � Laparoscopy � Metastasis �
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Introduction

Adrenal metastases are not uncommon, with prevalence in

patients with a history of cancer ranging between 10 and

25 % [1–3].

Even though their presence represents an advanced stage

of the primary malignancy, long-term survival has been

reported for patients undergoing adrenalectomy for isolated

adrenal metastasis [2, 4, 5].

Series of adrenal resections in these particular cases

show median survivals longer than 30 months with 5-year

survivals of 22.5–54 % [3, 4, 6–13].

It seems thatminimally invasive surgery can offer the same

oncologic outcomes as open surgery. However, only a few

series supporting these results have been published [5, 9, 14].

The analysis of prognostic factors in this subgroup of

patients is difficult due to the rarity of this condition, and

thus, data regarding this topic are limited.

In this report, we aim to add useful data regarding our

experience with surgically treated isolated adrenal metas-

tases and to analyze the most recently published series to

elucidate clinically relevant prognostic factors.

Materials and methods

From a prospectively collected institutional database, we

identified records of patients with a diagnosis of adrenal

metastasis in the period between January 2000 and

November 2014. Data were collected and managed ac-

cording to institutional rules. The diagnosis of adrenal

metastasis was obtained by computed tomography staging

and positron emission tomography. Magnetic resonance

imaging was employed only in order to assess suspicious

hepatic lesions.
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Patients with direct invasion of the primary tumor into

the adrenal gland, treated for oligometastatic disease, or

who had undergone non-radical (R1 or R2) resections were

excluded.

Open adrenalectomies were performed via an anterior

median or subcostal approach while laparoscopic proce-

dures were performed via a lateral trans-abdominal

approach as described [15, 16].

Open procedure was performed in those patients with

tumors greater than 8 cm at preoperative imaging or when

the neoplasm involved the renal vein or inferior vena cava.

Disease-free interval (DFI) was defined as the interval

between the resection of the primary tumor and the

detection of adrenal metastasis.

Metastases were defined synchronous when detected

within 6 months after treatment of the primary tumor.

Primary outcome variables were overall survival (OS)

and disease-free survival (DFS).

OS was defined as the period from adrenalectomy to the

date of death. DFS was defined as the period from

adrenalectomy to the date of disease progression.

Risk factors analyzed for OS and DFS included sex, age,

ASA score, body mass index (BMI), tumor-related variables

(side, size, type of primary, and DFI), and surgery-related

variables (approach and intraoperative complication).

Statistical analysis

Mann–Whitney U-test was used to compare continuous

variables which were presented as median and interquartile

range (IQR). Kaplan–Meier survival analysis was used to

determine survival variables. Cox proportional hazards

regression was performed to determine predictors of OS

and DFS. Hazard ratios (HR) and 95 % confidence interval

(95 % CI) were calculated when required. Logistic re-

gression analysis was used to find correlations between the

type of recurrence and treatment- and tumor-related vari-

ables. Analyses were performed with SPSS 14.0 for Win-

dows (SPSS inc., Chicago, USA).

Results

Patients’ baseline characteristics are reported in Table 1.

Thirty-seven adrenalectomies were performed in 34 pa-

tients. Procedures included 25 laparoscopic and 12 open

adrenalectomies. Two laparoscopic adrenalectomies (two

pulmonary adenocarcinomas) were concomitant resection

of the primary tumor and the adrenal metastases. Difficult

dissection due to inflammatory peritumoral reaction re-

quired conversion to laparotomy in two cases. Conversion

was also required in one case of uncontrolled bleeding due to

splenic injury and in one case of hemorrhage from the right

adrenal vein owing to impaired functioning of the disposable

clip applier. One splenic injury treated with hemostatic

agents occurred during one open adrenalectomy. No post-

operative complications regardless of the surgical approach

occurred. Median operative times were 120 (IQR 88–161),

270 (IQR 221–293), and 293 (IQR 216–395) min for la-

paroscopic, open, and converted procedures, respectively.

Median lengths of hospital stay were 4 (IQR 3–5) and 6 (IQR

5–8) days for patients submitted to laparoscopic approach

and open procedure, respectively (p = 0.0035). For those

cases which had conversion to laparotomy median hospital

stay was 6 days (range 5–9 days).

Table 1 Baseline characteristics

Patients 34

Age (median; IQR) 62 (56–68)

Sex (%)

M 24 (70.6)

F 10 (29.4)

BMI (median; IQR) 26.1 (24–28)

ASA score (%)

1 1 (2.9)

2 24 (70.6)

3 9 (26.4)

Disease-free interval (median; IQR) 24 (9–36)

B6 months (%) 6 (17.6)

7–12 months (%) 3 (8.8)

[12 months (%) 25 (73.5)

Side of the tumor -Left- (%) 22 (59.4)

Bilateral (%) 3 (8.8)

Site of primary tumor (%)

Lung 20 (58.8)

NSCLC 15 (44.1)

SCLC 1 (2.9)

Carcinoid 3 (8.8)

Liver 4 (11.7)

HCC 3 (8.8)

Sarcoma 1 (2.9)

Kidney 4 (11.7)

Bladder 2 (5.8)

Colon-rectum 1 (2.9)

Ovary 1 (2.9)

Retroperitoneum 1 (2.9)

Melanoma 1 (2.9)

Concomitant resection (%) 2 (5.8)

Size of metastasis (median; IQR) 5 (3.5–8.1)

Surgical procedure (%) [n = 37]

Laparoscopic 21 (56.7)

Open 12 (32.4)

Converted to open 4 (10.8)

Intraoperative complications 3 (8.1)

188 Endocrine (2015) 50:187–192

123



Median follow-up for the entire cohort was 49 months.

Median OS was 63 months (Fig. 1). Patients who had un-

dergone laparoscopic approach had a median survival of

57 months, while this was 65 months for those who un-

derwent open procedure (p = 0.67).

Median DFS was 30 months (Fig. 1); these were 35 and

25 months after laparoscopic approach and open approach,

respectively (p = 0.59).

MedianOS andDFS of patients with DFI[6 monthswere

63 and 35 months, respectively; they were 18 and 8 months

for those with DFI\6 months (p = 0.63; p = 0.73).

Recurrence occurred in 18 patients: 3 in the site of the

primary tumor, 3 recurrences in the adrenal cavity, and 12

cases of hematogenous distant metastasis. Logistic re-

gression analysis found no significant association between

the considered variables (sex, age, ASA score, BMI, tumor-

related, and surgery-related variables) and the development

of local recurrence or hematogenous distant metastases.

An early local recurrence (B8 months) in the adrenal

cavity was seen in one case of hepatocarcinoma and in one of

bladder cancer. In both the cases, rupture of the tumor

capsule occurred during adrenectomy (1 laparoscopic and 1

open). Both the patients underwent laparotomy to remove

the recurrent mass. The patient with metastasis from

hepatocarcinoma is alive at 24 months with metastatic dis-

ease in the liver and the lungs, while the one with metastasis

from bladder cancer is disease-free after 14 months.

None of the considered variables affected OS upon Cox

proportion hazards regression. The same analysis demon-

strated that the concomitant resection of the primary tumor

and adrenal metastasis can influence DFS significantly (HR

6.8 95 % CI 1.2–37.3, p = 0.02). Patients who had

undergone concurrent resection of primary tumor and

synchronous adrenal metastasis had a DFS of 8 months,

while it was 35 for those who had adrenalectomy for

metachronous metastasis (p = 0.001).

Patients with non-small cell lung cancer (NSCLC)

(n = 15) had a median survival of 63 months and DFS of

35 months (Fig. 2). No variables influencing either OS or

DFS were found at Cox proportion-hazards regression for

this subgroup of patients.

Discussion

Metastases to the adrenal gland are not necessarily associated

with poor survival. Even in inoperable disease, acceptable

survivals can be achieved with adrenal-directed local treat-

ment, stereotactic ablative body radiotherapy, and radiofre-

quency ablation with a 2-year local control and OS of 63 and

19 %, respectively. Recent data demonstrated that surgery

may be a reasonable treatment option for isolated adrenal

metastasis in selected patients. A recent systematic review

showed that the 2-year OS for adrenalectomy was 46 % [17].

As shown in Table 2, adrenalectomy can offer median

survivals ranging from 7 to 48 months with 5-year survival

of 20–45 % [6–13]. It must be highlighted that the majority

of these papers, like the present study, are characterized by

extremely varied study groups with a limited number of

patients which make results difficult to compare.

Our study confirmed that adrenalectomy for isolated

adrenal metastasis can result in long survivals.

The survival figures presented in our series are higher

than those reported in other studies. There are a number of

Fig. 1 Kaplan–Meier survival curve for the whole series indicating a

5-year survival of 52.5 % and a 3-year disease-free survival of 40 %

Fig. 2 Kaplan–Meier survival curve for NSCLC patients indicating a

5-year survival of 44.9 % and a 3-year disease-free survival of 48.4 %
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possible explanations for this. Firstly, our series did not

include patients treated for oligometastatic disease or those

who underwent palliative or partial (R1 or R2) resections

as these factors were demonstrated to be negative predic-

tors of long survival [8, 10, 12]. In addition, 82 % of pa-

tients in the present study had a DFI longer than 6 months.

A short DFI is another well-established risk factor for poor

survival [6, 7] (Table 2). In a recent series, Hwang et al. [7]

showed a median survival of only 10.4 months, and this

can be partly explained by the extremely high number

(almost 60 % of patients) of cases with DFI\6 months.

These results were also confirmed by the authors at mul-

tivariate analysis where they found that DFI\6 months

and inflammation-based prognostic score are significant

predictors of poor survival (Table 2).

Of late, Howell et al. [6] found that patients with

DFI[12 months had a longer median survival than those

with DFI\12 months (41 vs. 13 months). Similar results

were also published by Muth et al. [10] who demonstrated

that DFI[12 months was a positive prognostic factor with

a median survival of 57 months compared with 21 months

for patients who had a DFI\12 months.

A European multicenter study including 317 patients

undergoing adrenalectomy for metastatic disease showed

improved survival for DFI[6 months only at bivariate

analysis (synchronous vs. metachronous) but could not

confirm the same result at multivariate analysis [9].

In our analysis, we could not find any statistical sig-

nificance in demonstrating DFI as a prognostic factor.

However, it should be underlined that 3/5 patients with

DFI\6 months were recruited in the last 12 months of the

study period.

We identified synchronous resection of the adrenal

metastasis and the primary tumor as a negative prognostic

factor for DFS. No report analyzed and identified this

variable as a predictor of survival. However, this finding

does support the hypothesis that short DFI is associated

with poor prognosis.

Four of the largest published series [8, 11–13] (Table 2)

demonstrated that the size of the metastasis could also have

an impact on prognosis. Strong et al. [11] showed that

metastases\45 mm were associated with better prognosis.

Interestingly, in this subgroup of patients, survivals similar

to our study were achieved. Therefore, we have analyzed

tumor size within our study group; finding that relatively

small size of tumors (median 5 cm; IQR 3.5–8.7 cm) in-

fluenced favorably long-term outcomes.

The hematogenous diffusion of adrenal metastasis lends

itself to laparoscopic resection.

Our group has already demonstrated that laparoscopic

adrenal surgery for metastasis is more likely to be con-

verted than minimally invasive surgery performed for other

adrenal tumors [16]. However, in the present paper, we did

not find any correlation between conversion to open sur-

gery and any survival variables. In addition, other authors

show no differences in survival between the laparoscopic

and the open approaches [10–13], confirming the oncologic

appropriateness of laparoscopic surgery. This, in combi-

nation with the well-documented advantages of la-

paroscopy, has increased the number of patients eligible for

adrenalectomy for metastases.

In our series, we registered three cases of local recur-

rence. The approach to recurrent disease is usually non-

surgical. No cases of surgery for recurrent disease after

adrenalectomy for metastasis have been reported in lit-

erature. In the present paper, two patients were successfully

treated through laparotomy 8 and 4 months after

adrenalectomy. The positive outcome for these patients

with isolated recurrent disease in the adrenal cavity should

be taken into account when treating others with a similar

pattern of disease. However, further studies should be de-

signed to understand which selection criteria should be

used in patients who could benefit from a second surgical

approach in case of loco-regional recurrence.

NSCLC metastasis

NSCLC is the most common primary in the majority of the

published series and in the present paper. As shown in

Table 3, survivals after adrenalectomy range between 12

Table 3 Main series analyzing

survival after adrenalectomy

performed for metastasis from

NSCLC

Paper No. of patients Overall median survival (months) 5-year survival

Solaini et al. [15] 15 63 44.9 %

Raz et al. [20] 20 19 34 %

Mercier et al. [19] 23 13.3 23.3 %

Zerrweck et al. [13] 15 12 –

Vazquez et al. [12] 21 42 52 % (3-year)

Howell et al. [6] 31 17 27.5

Strong et al. [11] 39 17 29 %

Ma et al. [8] 23 13 –

Moreno et al. [9] 148 26 –
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and 42 months with 5-year survivals of 20–35 % [6–13,

18–20]. Most of these data are extracted from heteroge-

neous series of adrenalectomies for metastasis from various

primary tumors. Reporting of patients’ inclusion criteria

and characteristics in the existing NSCLC literature are

often unclear, and this makes it difficult to define the real

value of NSCLC as a prognostic factor. However,

dedicated series demonstrated the benefits of the surgical

approach over medical treatment for isolated adrenal

metastasis [20, 21].

Our survival rates are slightly longer than those reported

in literature. This can be ascribed to the long DFI, as dis-

cussed above for the whole cohort, which may indicate

more indolent behavior of the primary tumor in these

patients.

In conclusion, our experience confirms that adrenalec-

tomy is associated with good survival and acceptable

morbidity. A long DFI can be considered a positive prog-

nostic factor, but larger prospective series are needed to

broaden our knowledge of factors influencing survival.
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