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RESUMO

INTRODUÇÃO: Nos últimos 25 anos, avanço significativo no tratamento cirúrgico de doenças da adrenal tem 
ocorrido. Estudos têm confirmado a efetividade da adrenalectomia laparoscópica (AL) na abordagem de tumores 
benignos da adrenal, como adenomas, mielolipomas, aldosteronomas, e na síndrome de Cushing. Entretanto, 
a adrenalectomia aberta (AO) permanece como opção preferencial para certas doenças adrenais, como 
feocromocitoma, carcinoma cortical adrenal (CCA), metástases, e massas grandes adrenais.
OBJETIVO: O objetivo da revisão foi levantar a literatura já existente para melhor conhecimento na aplicação de 
técnicas laparoscópicas para tratamento do feocromocitoma, carcinoma cortical adrenal, metástase adrenal, e 
grandes massas adrenais.
MATERIAIS E MÉTODOS: Uma revisão analítica de literatura foi feita utilizando as bases de dados PubMed, 
MEDLINE, e Cochrane Library, abordando publicações de 2000 a janeiro de 2024. Vários fatores foram acessados, 
incluindo tamanho do tumor, abordagem cirúrgica, evolução oncológica, taxas de recorrência, e complicações 
perioperatórias.
RESULTADOS: Inicialmente, 152 artigos foram identificados, e seus resumos foram revisados. Após a revisão, 65 
foram analisados em detalhe, e 31 estudos foram incorporados a esta revisão.
DISCUSSÃO/CONCLUSÃO: AL é a abordagem cirúrgica mais factível para CCA em estádios iniciais, metástases, 
massas adrenais grandes, e feocromocitomas, particularmente quando os exames de imagem revelavam tumores 
encapsulados sem evidências de invasão em tecidos adjacentes ou linfonodos aumentados. A mudança para 
doença aberta é necessária quando a ressecção oncológica segura é incerta.
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ABSTRACT

INTRODUCTION: Over the last 25 years, there have been significant advancements in the surgical treatment of 
adrenal disorders. Studies have confirmed the effectiveness of laparoscopic adrenalectomy (LA) for addressing 
benign adrenal tumors, including adenomas, myelolipomas, aldosteronomas, and Cushing’s syndrome. However, 
open adrenalectomy (OA) remains the preferred option for certain adrenal conditions, such as pheochromocytoma, 
adrenal cortical carcinoma (ACC), adrenal metastases, and large adrenal masses.
OBJECTIVE: The purpose of this review is to examine existing literature to gain insights into the application of 
laparoscopic techniques for treating pheochromocytoma, adrenal cortical carcinoma, adrenal metastases, and 
large adrenal masses.
MATERIALS AND METHODS: A thorough literature review was conducted using the PubMed, MEDLINE, and 
Cochrane Library databases, focusing on publications from 2000 to January 2024. The review assessed various 
factors, including tumor size, surgical approach, oncological outcomes, recurrence rates, and perioperative 
complications.
RESULTS: Initially, 152 articles were identified, and their abstracts were reviewed. Following this, 65 studies were 
analyzed in detail, with 31 incorporated into this review.
DISCUSSION/CONCLUSION: LA is a feasible surgical approach for early-stage ACC, adrenal metastases, large 
adrenal masses, and pheochromocytomas, particularly when imaging results reveal encapsulated tumors without 
evidence of invasion into surrounding tissues or enlarged lymph nodes. Transitioning to open surgery is necessary 
when a secure oncological resection is uncertain.
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INTRODUCTION

The transperitoneal laparoscopic 
adrenalectomy (LA) technique was first intro-
duced by Gagner et al. in 1992 (1). This lapa-
roscopic approach has swiftly gained popula-
rity and has become the standard for adrenal 
surgeries involving all non-primary adrenal 
cancer conditions. LA is acknowledged as a 
safe, minimally invasive technique that mi-
nimizes morbidity, decreases postoperative 
discomfort, shortens hospital stays, accelera-
tes recovery, and yields long-term outcomes 
comparable to those of open surgery (2-4).

 
MATERIALS AND METHODS

A thorough review was executed 
through the PubMed, MEDLINE, and Cochrane 
Library databases, concentrating on articles 
published between 2000 and January 2024. 
Evaluations of tumor size, surgical approach, 
oncological results, recurrence rates, and pe-
rioperative events were performed.

 
RESULTS

From the initial pool of 152 articles, 
abstracts were assessed, resulting in a detai-
led examination of 65 studies, with 31 inclu-
ded in this review.

 
DISCUSSION

Laparoscopic adrenalectomy for adre-
nal cortical carcinoma (ACC) requires careful 
evaluation to ensure adequate oncological 
resection. The laparoscopic approach may 
be appropriate for encapsulated adrenal tu-
mors that do not show signs of invasion into 
adjacent structures or enlarged lymph nodes 
(5-8). Imaging techniques like computed to-
mography and magnetic resonance imaging 
are vital in determining the suitability of lapa-
roscopic methods for adrenal tumor resec-
tions (9-12). Although laparoscopic surgery is 
suitable for smaller tumors without signs of 

invasion, it has been associated with higher 
local and peritoneal recurrence rates, a shor-
ter time to recurrence, and an increased like-
lihood of positive margins compared to OA 
(5,6,9). Delman et al. (13) supports the use 
of LA for resecting stage I and II ACC tumors, 
highlighting that high-volume referral centers 
achieve superior oncological results compa-
red to those performing OA. For large inciden-
tal tumors without preoperative malignancy 
indications, the surgical team may choose LA. 
However, conversion to open surgery is criti-
cal when tumor adhesion, invasion, enlarged 
lymph nodes, or complicated dissections are 
evident. In these instances, LA poses a higher 
risk of tumor rupture, spillage, and subopti-
mal oncological outcomes. The primary factor 
for successful patient outcomes is effective 
oncological resection (9-13).

The laparoscopic removal of solitary 
adrenal metastases is a minimally invasive 
procedure linked to low morbidity and out-
comes similar to OA (14). The most common 
cancers that metastasize to the adrenal glands 
include lung, breast, kidney cancers, melano-
ma, gastrointestinal cancers, and lymphoma 
(15-16). Over the past twenty years, advance-
ments in oncological treatments have enhan-
ced survival rates and quality of life while 
confining recurrences to a single resectable 
site. The risks and complications associated 
with OA for solitary cancer metastases can 
be substantial and often overshadow the be-
nefits, while laparoscopic methods have led 
to shorter operation times, decreased blood 
loss, and reduced morbidity. LA has demons-
trated comparable rates of positive resection 
margins, local and overall recurrence, and di-
sease-free survival when compared to open 
resection (14-19).

LA has been performed on large tu-
mors (greater than 5 cm) in the absence of 
carcinoma evidence (20). In cases with con-
firmed or high suspicion of primary adrenal 
cortical carcinoma, open adrenalectomy is 
recommended. Conversion from laparoscopic 
to open techniques is advised when intraope-
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rative signs of carcinoma are apparent, such 
as tumor adhesions, local invasion, enlarged 
lymph nodes, or complex dissections (20-26). 
Overall, outcomes for laparoscopic adrena-
lectomy of large tumors are similar to those 
of smaller tumors concerning operating room 
duration, length of hospital stay, and compli-
cation rates. However, tumors measuring 7.5 
cm or larger represent an independent risk 
factor for increased conversion rates to open 
surgery (22). Laparoscopic adrenalectomy for 
tumors smaller than 5 cm has been associa-
ted with shorter operating times compared to 
larger tumors (20-26).

LA for pheochromocytoma has proven 
to be both safe and effective, despite concerns 
about intraoperative cardiovascular complica-
tions stemming from catecholamine release 
during pneumoperitoneum, manipulation of 
organs, and tumor resection (27,28). Pheo-
chromocytomas typically exceed the size of 
other functional and nonfunctional adrenal 
tumors and have a significant number of ar-
terial and venous branches, which can lead to 
bleeding during surgery. Their large size and 
vascularity complicate the resection process, 
especially on the left side, where they may in-
vade renal vessels that must be meticulously 
identified and preserved to prevent accidental 
injury (29,30).

Both laparoscopic and open resections 
of pheochromocytomas generally entail lon-
ger operative times, heightened complication 
rates, increased blood loss, and lengthier hos-
pital stays compared to other indications for 
adrenalectomy (27). Alpha-adrenergic blocke-
rs, such as phenoxybenzamine or doxazosin, 
are given for up to 14 days prior to surgery to 
control hypertension is highly recommended 
to manage blood pressure and reduce the risk 
of intraoperative hypertensive episodes. Beta-
-blockers may be added if tachycardia occurs 
(31). The conversion rate for LA stands at 5.5%. 
A retrospective analysis assessed various para-
meters, including tumor size, body mass index 
(BMI), tumor type, and laparoscopist experien-

ce. Significant predictors of conversion identi-
fied through univariate analysis include tumor 
size ≥ 5 cm, BMI ≥ 24 kg/m², and pheochromo-
cytoma, with tumor size being the most critical 
predictor (27).

CONFLICT OF INTEREST
None declared.

REFERENCES

1.	 	Gagner M, Lacroix A, Bolté E. Laparoscopic adrena-
lectomy in Cushing’s syndrome and pheochromo-
cytoma. N Engl J Med. 1992 Oct 1;327(14):1033. 
doi: 10.1056/NEJM199210013271417.

2.	 Zeiger MA, Thompson GB, Duh QY, Hamrahian AH, 
Angelos P, Elaraj D et al.; American Association of 
Clinical Endocrinologists; American Association of 
Endocrine Surgeons. American Association of Cli-
nical Endocrinologists and American Association 
of Endocrine Surgeons Medical Guidelines for the 
Management of Adrenal Incidentalomas: executive 
summary of recommendations. Endocr Pract. 2009 
Jul-Aug;15(5):450-3. doi: 10.4158/EP.15.5.450. 

3.	 Assalia A, Gagner M. Laparoscopic adrenalectomy. 
Br J Surg. 2004 Oct;91(10):1259-74. doi: 10.1002/
bjs.4738. 

4.	 Sholklapper T, Omil-Lima D, Kutikov A. Adrenal 
Surgery: Open, Laparoscopic, and Robotic Approa-
ches. Urol Clin North Am. 2025 May;52(2):261-
273. doi: 10.1016/j.ucl.2025.01.008.

5.	 Miller BS, Ammori JB, Gauger PG, Broome JT, Ham-
mer GD, Doherty GM. Laparoscopic resection is 
inappropriate in patients with known or suspec-
ted adrenocortical carcinoma. World J Surg. 2010 
Jun;34(6):1380-5. doi: 10.1007/s00268-010-0532-2. 

6.	 Leboulleux S, Deandreis D, Al Ghuzlan A, Aupérin 
A, Goéré D, Dromain C et al. Adrenocortical car-
cinoma: is the surgical approach a risk factor of 
peritoneal carcinomatosis? Eur J Endocrinol. 2010 
Jun;162(6):1147-53. doi: 10.1530/EJE-09-1096. 

7.	 Wu K, Liu Z, Liang J, Tang Y, Zou Z, Zhou C et al. 
Laparoscopic versus open adrenalectomy for lo-
calized (stage 1/2) adrenocortical carcinoma: 
Experience at a single, high-volumecenter. Sur-
gery. 2018 Dec;164(6):1325-1329. doi: 10.1016/j.
surg.2018.07.026. 

8.	 Mir MC, Klink JC, Guillotreau J, Long JA, Miocinovic 
R, Kaouk JH et al. Comparative outcomes of lapa-
roscopic and open adrenalectomy for adrenocor-
tical carcinoma: single, high-volume center expe-
rience. Ann Surg Oncol. 2013 May;20(5):1456-61. 
doi: 10.1245/s10434-012-2760-1. 



REVISTA ELETRÔNICA DA COMISSÃO DE ENSINO E TREINAMENTO DA SBU 

VOL. 13, n.1, e00374, 2026 5 de 6

© 2026 Os autores. Este é um artigo de acesso aberto distribuído sob os termos da licença CC BY 4.0.

9.	 Langenhuijsen J, Birtle A, Klatte T, Porpiglia F, Tim-
sit MO. Surgical Management of Adrenocortical 
Carcinoma: Impact of Laparoscopic Approach, 
Lymphadenectomy, and Surgical Volume on Out-
comes-A Systematic Review and Meta-analysis 
of the Current Literature. Eur Urol Focus. 2016 
Feb;1(3):241-250. doi: 10.1016/j.euf.2015.12.001. 
Epub 2015 Dec 24. Erratum in: Eur Urol Focus. 2018 
Apr;4(3):461. doi: 10.1016/j.euf.2016.04.001. 
PMID: 28723392.

10.	 	Ginsburg KB, Chandra AA, Handorf EA, Schober JP, 
Mahmoud A, Smaldone MC et al. Association of 
Surgical Approach With Treatment Burden, Onco-
logical Effectiveness, and Perioperative Morbidity 
in Adrenocortical Carcinoma. Clin Genitourin Can-
cer. 2022 Oct;20(5):497.e1-497.e7. doi: 10.1016/j.
clgc.2022.04.011. 

11.	 	Porpiglia F, Miller BS, Manfredi M, Fiori C, Doherty 
GM. A debate on laparoscopic versus open adrena-
lectomy for adrenocortical carcinoma. Horm Can-
cer. 2011 Dec;2(6):372-7. doi: 10.1007/s12672-
011-0095-1. 

12.	 Brix D, Allolio B, Fenske W, Agha A, Dralle H, Ju-
rowich C et al.; German Adrenocortical Carcinoma 
Registry Group. Laparoscopic versus open adre-
nalectomy for adrenocortical carcinoma: surgi-
cal and oncologic outcome in 152 patients. Eur 
Urol. 2010 Oct;58(4):609-15. doi: 10.1016/j.euru-
ro.2010.06.024. 

13.	 Delman AM, Turner KM, Griffith A, Schepers E, 
Ammann AM, Holm TM. Minimally Invasive Sur-
gery for Resectable Adrenocortical Carcinoma: A 
Nationwide Analysis. J Surg Res. 2022 Nov;279:200-
207. doi: 10.1016/j.jss.2022.04.078. 

14.	 	Castillo OA, Vitagliano G, Kerkebe M, Parma P, 
Pinto I, Diaz M. Laparoscopic adrenalectomy for 
suspected metastasis of adrenal glands: our ex-
perience. Urology. 2007 Apr;69(4):637-41. doi: 
10.1016/j.urology.2006.12.025. 

15.	 	Marangos IP, Kazaryan AM, Rosseland AR, Røsok 
BI, Carlsen HS, Kromann-Andersen B et al. Should 
we use laparoscopic adrenalectomy for metasta-
ses? Scandinavian multicenter study. J Surg Oncol. 
2009 Jul 1;100(1):43-7. doi: 10.1002/jso.21293. 

16.	 	Strong VE, D’Angelica M, Tang L, Prete F, Gönen 
M, Coit D et al. Laparoscopic adrenalectomy for 
isolated adrenal metastasis. Ann Surg Oncol. 2007 
Dec;14(12):3392-400. doi: 10.1245/s10434-007-
9520-7. 

17.	 	Adler JT, Mack E, Chen H. Equal oncologic results for 
laparoscopic and open resection of adrenal metas-
tases. J Surg Res. 2007 Jun 15;140(2):159-64. doi: 
10.1016/j.jss.2006.08.035. Epub 2006 Dec 29.

18.	 	Sebag F, Calzolari F, Harding J, Sierra M, Palaz-
zo FF, Henry JF. Isolated adrenal metastasis: the 
role of laparoscopic surgery. World J Surg. 2006 
May;30(5):888-92. doi: 10.1007/s00268-005-
0342-0.  

19.	 	Wu HY, Yu Y, Xu LW, Li XD, Yu DM, Zhang ZG et al. 
Transperitoneal laparoscopic adrenalectomy for 
adrenal metastasis. Surg Laparosc Endosc Percu-
tan Tech. 2011 Aug;21(4):271-4. doi: 10.1097/
SLE.0b013e318221b6fc.  

20.	 	Sharma R, Ganpule A, Veeramani M, Sabnis RB, 
Desai M. Laparoscopic management of adrenal 
lesions larger than 5 cm in diameter. Urol J. 2009 
Fall;6(4):254-9.  

21.	 	Parnaby CN, Chong PS, Chisholm L, Farrow J, 
Connell JM, O’Dwyer PJ. The role of laparoscopic 
adrenalectomy for adrenal tumours of 6 cm or 
greater. Surg Endosc. 2008 Mar;22(3):617-21. doi: 
10.1007/s00464-007-9709-7.  

22.	 	Ramacciato G, Mercantini P, La Torre M, Di Be-
nedetto F, Ercolani G, Ravaioli M et al. Is laparos-
copic adrenalectomy safe and effective for adre-
nal masses larger than 7 cm? Surg Endosc. 2008 
Feb;22(2):516-21. doi: 10.1007/s00464-007-9508-
1. Epub 2007 Aug 18. PMID: 17704864.

23.	 	Naya Y, Suzuki H, Komiya A, Nagata M, Tobe 
T, Ueda T et al. Laparoscopic adrenalectomy 
in patients with large adrenal tumors. Int J 
Urol. 2005 Feb;12(2):134-9. doi: 10.1111/j.
1442-2042.2005.01017.x.  

24.	 	Zografos GN, Farfaras A, Vasiliadis G, Pappa T, Aggeli 
C, Vassilatou E et al. Laparoscopic resection of lar-
ge adrenal tumors. JSLS. 2010 Jul-Sep;14(3):364-8. 
doi: 10.4293/108680810X12924466007160. Erra-
tum in: JSLS. 2012 Jan-Mar;16(1):189. Vasilatou, 
Evagelina [corrected to Vassilatou, Evangeline]. 

25.	 	Soon PS, Yeh MW, Delbridge LW, Bambach CP, Sy-
wak MS, Robinson BG et al. Laparoscopic surgery is 
safe for large adrenal lesions. Eur J Surg Oncol. 2008 
Jan;34(1):67-70. doi: 10.1016/j.ejso.2007.03.007.  

26.	 	Castillo OA, Vitagliano G, Secin FP, Kerkebe M, 
Arellano L. Laparoscopic adrenalectomy for 
adrenal masses: does size matter? Urology. 
2008 Jun;71(6):1138-41. doi: 10.1016/j.urolo-
gy.2007.12.019. 

27.	 	Ramachandran R, Rewari V. Current periope-
rative management of pheochromocytomas. 
Indian J Urol. 2017 Jan-Mar;33(1):19-25. doi: 
10.4103/0970-1591.194781.

28.	 Mannelli M. Management and treatment of pheo-
chromocytomas and paragangliomas. Ann N Y 
Acad Sci. 2006 Aug;1073:405-16. doi: 10.1196/an-
nals.1353.044. 



REVISTA ELETRÔNICA DA COMISSÃO DE ENSINO E TREINAMENTO DA SBU 

VOL. 13, n.1, e00374, 2026 6 de 6

© 2026 Os autores. Este é um artigo de acesso aberto distribuído sob os termos da licença CC BY 4.0.

29.	 	Williams DT, Dann S, Wheeler MH. Phaeochro-
mocytoma--views on current management. Eur J 
Surg Oncol. 2003 Aug;29(6):483-90. doi: 10.1016/
s0748-7983(03)00071-4. Erratum in: Eur J Surg On-
col. 2003 Dec;29(10):933. 

30.	 	Gumbs AA, Gagner M. Laparoscopic adrena-
lectomy. Best Pract Res Clin Endocrinol Me-
tab. 2006 Sep;20(3):483-99. doi: 10.1016/j.
beem.2006.07.010.  

31.	 	Naya Y, Ichikawa T, Suzuki H, Komiya A, Naga-
ta M, Ueda T et al. Efficacy and safety of lapa-
roscopic surgery for pheochromocytoma. Int 
J Urol. 2005 Feb;12(2):128-33. doi: 10.1111/j.
1442-2042.2005.01015.x.  

AUTOR CORRESPONDENTE
Dr. Gabriel Tikara Bragion Tanaka
Centro Médico Campinas.
R. Dr. Edilberto Luís Pereira da Silva, 929 - 
Cidade Universitária,
Campinas, SP, 13083-190, Brasil
Telefone: 19 3789-5393.
E-mail: gabriel_tanaka17@hotmail.com

Recebido em:
26 de junho de 2025

Aceito para publicação em:
13 de janeiro de 2026

GABRIEL TIKARA BRAGION TANAKA
ORCID: https://orcid.org/0009-0007-5074-6299


