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ABSTRACT

Objective: To compare perioperative outcomes of minimally invasive surgery for =5 cm and <5 cm adrenal lesions.

Study Design: Retrospective cohort study.

Place and Duration of Study: Hacettepe University School of Medicine, Ankara, Turkey, between October 2007 and September 2019.
Methodology: Data of 83 patients operated for adrenal lesions was collected retrospectively. Patients were categorized into two
groups based on the size of the adrenal gland as <5 cm and =5 cm. The groups were compared in terms of perioperative outcomes.
Results: The median age of the patients was 51 (41-60) years, with a female-to-male ratio of 27/56. The median follow-up period was
27 (11.5-91) months. Of 83 adrenal masses, 60 (72.3%) were in the <5 ¢cm group and 23 (27.7%) were in the =5 cm group. Fifteen
(18.1%) patients underwent adrenalectomy for lung cancer metastasis, whereas three (3.6%) for renal cell carcinoma metastasis.
The overall rate of post-operative complications was 10.8%. Post-operative complication rates were similar in each group
(p=0.433). Operation time was found to be significantly higher in patients with large adrenal masses (p=0.003).

Conclusion: Minimally invasive surgical techniques have the same perioperative results in the group with adrenal lesions =5 cm

compared to <5 cm and may be safely employed in this group of patients.
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INTRODUCTION

Laparoscopic adrenalectomy has rapidly gained popularity
among urologists and endocrine surgeons since its first
description in 1992 by Gagner et al." Currently, laparoscopic
surgery is the standard of care for benign adrenal lesions.”
Laparoscopy is considered less suitable for larger adrenal
tumours, when suspicion of local invasion is present and in
adrenocortical tumours. The main concern in this setting is the
risk of inadequate resection.*® At the same time, there is an
evidenttrendin favour of minimally invasive surgery for adreno-
cortical carcinomas.’

While the adoption of minimally invasive techniques in clinical
practice has increased, the threshold value for laparoscopy has
remained a constant topic of discussion. Various study groups
accepted threshold values of 5, 6 and 8 cm for large adrenal
lesions and reported promising results.** In this study, we
present our experience with adrenal masses =5 cm treated with
standard laparoscopicand robotic techniques.
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METHODOLOGY

The study was designed as a retrospective cohort study. The
Institutional Review Board approval was obtained from the
Hacettepe University Faculty of Medicine prior to the study
(Approval No. GO 20/593). Weincluded and analysed the insti-
tutional data of 83 patients who underwent adrenalectomy
with minimally invasive surgical techniques (MIS; trans-peri-
toneal laparoscopy or robotic-assisted laparoscopy) from
October 2007 to September 2019. Indications for adre-
nalectomy included hormone-secreting tumours, non-func-
tional tumours >4 cm or metastatic lesions. Open adrenalec-
tomies and patients missing perioperative data were excluded
from this study. All adrenal masses were approached as
malignantregardlesssize untilprovenotherwiseonfinal patho-
logical investigation. Specimens were routinely extracted
fromtheabdomeninaspecimenbagavoiding fragmentation.

Patients were classified into two groups based on the size of the
adrenalglandin preoperativeimagingas <5cmand =5cm. The
groups were compared in terms of gender, age, body mass
index (BMI), lesion side, American Society of Anaesthesiologists
(ASA) score, operation time (min), estimated blood loss (mL),
operation technique (laparoscopic or robotic), postoperative
haemoglobin drop (g/dL), drain removal time (day), length of
hospital stay (day), postoperative complications, pathological
diagnosis and surgical margin positivity. The Clavien-Dindo
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classification was used to assess 30-day postoperative compli-
cations.”

All statisticalanalyses were performed with the SPSS 24.0 (IBM
Corp., Chicago) software for Windows. Chi-square Test was
used for nominal data, the Mann-Whitney U-test was used for
non-parametric variables, and T test was used for parametric
variables. Kolmogorov-Smirnov test was used to assess
normality. Mean * standard deviation was used for parametric
variables, while the median and interquartile range were used
for non-parametric variables. A p-value less than 0.05 was
considered statistically significant.

RESULTS

The median age of the patients at the time of surgery was 51
(41-60) years, with a female-to-male ratio of 27/56. Median
follow-up period was 27 (11.5-91) months. Nine patients
(10.8%) had a history of abdominal surgery. Two patients
(2.4%) underwent the same session bilateral adrenalectomy,
whereas the robotic approach was used in seven patients
(8.4%). Forty-nine (59%) patients presented with hyper-
tension and nine (10.8%) with diabetes. Fifteen (18.1%)
patients underwentadrenalectomy forlung cancer metastasis
and three (3.6%) for renal cell carcinoma metastasis. Out of 83
adrenal masses, 60 (72.3%) were in the <5 cm group and 23
(27.7%) were inthe =5 cm group. The median time to surgical
drainremoval was 1 (1-1) day, whereas the median duration of
hospitalisation was 2 (1-3) days. The median size of the
tumours was 30 (17-51) mm and 40 (22.25-61.75) mm for
preoperative imaging and pathology specimen, respectively.
The median size of the gross pathological specimen in the
greatest dimension was 80 (70-100) mm and median weight
was 49 (28.5-83.5) gr. The capsular/vascular invasion was
reported on microscopicinvestigationin 6 (9.2%) patients with
primary adrenal tumours. The surgical margin positivity was
reported in 6 (9.2%) patients with primary adrenal tumours.
The median estimated blood loss was 20 (0-20) mL with a
median operation time of 105 (85-120) minutes. The most
common pathology was adrenal adenoma (41%), followed by
metastasis (21.7%) and pheochromocytoma (12%). Table |
illustratesthe demographicand preoperative characteristics.

Median hospitalisation time, estimated blood loss, drain
removal time and mean haemoglobin decrease were similar
across groups (p=0.417, p=0.924, p=0.461 and p=0.766,
respectively). Operation time was found to be significantly
higher in patients with large adrenal masses (p=0.003). The
surgical technique, pathological histology and surgical margin
positivity were similar between the groups (p=0.089, p=0.644
and p=0.682, respectively). Thedetailsaredescribedin Tablel.

The number of patients with claviengrade 1, 3,4 and 5 compli-
cationswere 4 (4.8%),3(3.6%), 1 (1.2%)and 1 (1.2%), respec-
tively. The most common Grade 1 complication was potassium

replacement requirement, which occurred in 3 patients
(3.6%). One patient (1.2%) was readmitted to the hospital for
retroperitoneal collection in the second week following
surgery and was treated conservatively. Among the Grade 3
complications, 2 patients (2.4%) required a drainage catheter
and 1 patient (1.2%) underwent laparotomy due to small
intestine perforation. One patient (1.2%) had to be hospi-
talized in the intensive care unit due to multiple-organ failure
during the postoperative period. One patient (1.2%) died
following bilateral adrenalectomy. Only one patient received
five units of blood transfusion in the peri-operative period
(Tablell).

DISCUSSION

Trends in the surgical approach to adrenalectomy have shifted
towards laparoscopy with increased application of MIS in
urology. The primary reason is that MIS has an advantage over
opensurgery in terms of postoperative morbidity and length of
hospital stay.** After the widespread adoption of robotic
laparoscopic systems in mainly reconstructive urological
procedures, theaccumulated data on robotic adrenalectomy
has facilitated its further use in urological procedures.”Conse-
quently, robotic adrenalectomy has emerged as a technique of
choice in MIS for larger adrenal lesions over the past few
years.**® The shortening of the operative time and reduced
bleeding as well as the increased comfort of the surgeon
appeartobethemainreasonforsuchachoice.

In this study, the operative time was statistically higherin =5
cm lesions compared to smaller lesions. These findings
appear logical and are consistent with the literature.”’** The
relatively higher rate of robotic procedures in =5 cm group
may have also contributed to prolonged operation time. The
roboticcasesinourseries were carried outby surgeons experi-
enced in standard laparoscopy at the beginning of their
robotic learning curve.

In this series, the robotic approach was preferred more
frequently in =5 cm lesions, although the difference was not
statistically significant. This result may be due to the small
number of patients in the robotic group. Our findings are
consistent with the study of Sforza et al., in which they report
preference in favour of robotics in larger lesions. The esti-
mated blood loss was also found to be significantly less in
robotic patients.'® In a recent retrospective propensity score
matched study by Wang et al. MIS was reported to be superior
to open approach for =6 cm lesions in terms of estimated
blood loss and length of hospital stay, but inferior in terms of
financial burden. Tumour rupture rates were found to be lower
in the MIS group, although statistically not significant. It was
also reported that MIS was superior in pheochromocytoma
lesions with shorter operative time, lower blood loss and
shorter hospital stay with a comparable intraoperative blood
pressure course.’
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Table I: Comparison of demographics pre-operative and perioperative features between the groups.

Parameters <5cm =5 cm p
Female 20 (33.3) 7 (30.4) N
Gender, N (%) Male 40 (66.7) 16 (69.6) 0.801
Age, year, Median (IQR) 53.5 (19) 48 (18) 0.144"
BMI, kg/m’, Median (IQR) 26.40 (6.18) 26.30 (8.37) 0.919”
Right 29 (48.3) 12 (52.2)
Surgical side, N (%) Left 29 (48.3) 11 (47.8) 0.665"
Bilateral 2(3.3) 0(0)
1 5(8.3) 3(13)
ASA score, N (%) 2 43 (71.7) 14 (60.9) 0.622"
3 12 (20) 6 (26.1)
Hypertension, N (%) 38 (63.3) 11 (47.8) 0.199
Diabetes, N (%) 5(8.3) 4(17.4) 0.254'
Operation time, min, Median (IQR) 100 (45) 120 (55) 0.003
Estimated blood loss, mL, Median (IQR) 20 (20) 20 (20) 0.924'
Operation technique, N (%) IF_{Z%irtiocscoplc 27(;?5) ‘119(1(324)6) 0.089"
Haemoglobin drop, g/dL, Mean (SD) 1.19 (1.06) 1.10 (0.53) 0.766™
Drain removal time, day, Median (IQR) 1(0) 1(1) 0.461"
Length of hospital stay, day, Median (IQR) 2(2) 2(2) 0.417
Postoperative complications, N (%) 8 (13.3) 1(4.3) 0.433"
. Benign 44 (73.3) 18 (78.3) -
Histology, N (%) Maliggnant 16 (26.7) 5(21.7) 0.644
Surgical margin positivity, N (%) t 10 (62.5) 2 (40) 0.682"

ASA, American Society of Anaesthesiologists; BMI, Body mass index; IQR, Interquartile range. "Chi-square Test; IQR, Interquartile range; SD, Standard
deviation; t Percentage of patients with malign pathology; "Mann-Whitney U-test; “Chi-square Test; "T-test

Table II: Distribution of intra-operative and post-operative complica-
tions.

N (%)
1(1.2)

Parameters
Intraoperative complications
Splenectomy

Intensive care unit admission
Exitus

Clavien 4
Clavien 5

(
Postoperative complications 9 (10.
Clavien 1 Potassium replacement 3(3.6)
Prolonged hospitalization 1(1.2)
Clavien 2 - 0 (0)
Clavien 3a  Drainage catheter placement 2(2.4)
Clavien 3b  Re-operation 1(1.2)
1(
1(

Larger lesions are also associated with increased blood loss
and potential damage to adjacent organs. Nevertheless,
patients treated with MIS outperform those treated with the
open approach.” In this series, no significant differences were
observed in terms of blood loss, post-operative complication
rates and length of hospital stay between the smaller and the
larger lesions. Therefore, we conclude that the robotic
approach is a good option along with the standard
laparoscopy, particularly in presumably benign =5 cm
lesions. The robotic approach will be preferred more
frequently in the future with a further decrease in procedure
costs.”

The increase in the size of the adrenal lesion is associated
with an increase in the likelihood of malignancy.’”*
Capsular disruption and positive surgical margins are the
key concerns in this context. Accurate assessment of patho-
logical specimen characteristics such as tumour size,
immunohistochemistry properties, surgical margin status,
local aggression degree etc. is critical in discrimination

between benign and malignant lesions.”” Considering the
large difference in clinical behaviour of malignant tumours,
integrity of specimen should be preserved to allow optimal
pathological evaluation. Although occurs rarely, surgeon
should not hesitate to convert to open surgery whenever
tumour disruption risk arises to avoid possible complications.
The median size of the gross specimen was larger when
compared to the median lesion size in our study. Such
difference can be explained by wide surgical margins deliber-
ately carried out during the dissection, mostly including big
bulks of Gerota’s fascia.

Our results show no significant difference for malignant
lesions in terms of positive surgical margins between <5 and
=5 cm group, but both groups had a high positive margin
rate. Therefore, an open approach may be considered to
achieve better oncological outcomes in patients with
suspected malignant adrenal lesions. On the other hand,
78.3% of =5 cm lesions were reported as benign on the final
pathology. This finding is consistent with the literature.”
Therefore, patients should not be denied a less morbid surgical
approach based solely on the size of a lesion. MIS should be
offered to patients with high suspicion of benign disease.

The main shortcomings of this study are its retrospective
design and a relatively small number of patients. Further
randomised controlled studies are required to investigate
the benefits of MIS in larger adrenal lesions.

CONCLUSION

Adrenal masses =5 cm treated with MIS are associated with
a longer operative time. MIS techniques have the same peri-
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operative outcomes in adrenal lesions =5 c¢cm and can be
safely applied in this group of patients.

COMPETING INTEREST:
The authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:

SY, MA, HBH, AG, CYB: Study concept and design.

MA, TM, HBH: Data acquisition.

HBH, MA, SY: Data analysis and interpretation.

MA, HBH, SY, TM: Drafting of the manuscript.

SY, MA, HBH, TM, AG, CYB: Critical revision and final approval
of the manuscript.

All authors approved the final version of the manuscript to
be published.

SY, MA: Both authors contributed equally to the manuscript.

REFERENCES

1. Gagner M, Lacroix A, Bolte E. Laparoscopic adrenalectomy
in Cushing's syndrome and pheochromocytoma. N Engl J
Med 1992; 327(14):1033. doi: 10.1056/NEJM1992100132
71417.

2. Ball MW, Hemal AK, Allaf ME. International consultation on
urological diseases and European association of urology
international consultation on minimally invasive surgery in
urology: Laparoscopic and robotic adrenalectomy. BJU Int
2017; 119(1):13-21. doi: 10.1111/bju.13592.

3. Mpaili E, Moris D, Tsilimigras DI, Oikonomou D, Pawlik TM,
Schizas D, et al. Laparoscopic versus open adrenalectomy
for localised/locally advanced primary adrenocortical
carcinoma (ENSAT I-lll) in adults: Is margin-free resection
the key surgical factor that dictates outcome? A review of
the literature. J Laparoendosc Adv Surg Tech 2018; 28(4):
408-14. doi: 10.1089/lap.2017.0546.

4. Zheng GY, Li HZ, Deng JH, Zhang XB, Wu XC. Open adre-
nalectomy versus laparoscopic adrenalectomy for adreno-
cortical carcinoma: A retrospective comparative study on
short-term oncologic prognosis. Onco Targets Ther 2018;
11:1625-32. doi: 10.2147/0TT.S157518.

5. Calcatera NA, Hsiung-Wang C, Suss NR, Winchester DJ, Moo-
Young TA, Prinz RA. Minimally invasive adrenalectomy for
adrenocortical carcinoma: Five-year trends and predictors
of conversion. World | Surg 2018; 42(2):473-81. doi: 10.
1007/s00268-017-4290-2.

6. Agcaoglu O, Aliyev S, Karabulut K, Mitchell J, Siperstein A,
Berber E. Robotic versus laparoscopic resection of large
adrenal tumors. Ann Surg Oncol 2012; 19(7):2288-94. doi:
10.1245/s10434-012-2296-4.

7. Bozkurt IH, Arslan M, Yonguc T, Degirmenci T, Koras O,
Gunlusoy B, et al. Laparoscopic adrenalectomy for large
adrenal masses: Is it really more complicated? Kaohsiung J
Med Sci 2015; 31(12):644-8. doi: 10.1016/j.kjms.2015.
09.005.

8. Wang ), Wang Z, Zhu Y, Yu K, Li X, Liu C. Minimally invasive
adrenalectomy results in equivalent perioperative outcomes
versus open adrenalectomy for adrenal mass larger than 6
cm: A retrospective propensity score-matched study. Eur J

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Surg Oncol 2020; 46(5):839-46. doi: 10.1016/j.ejs0.2020.
01.031.

Deger M, izol V, Akdogan N, Giiney iB, Aydemirov M, Tansug
MZ, et al. Is laparoscopic adrenalectomy safe in large
adrenal masses? Bulletin Urooncol 2020; 19(1):7-11. doi:
10.4274/uob.galenos.2019.1301.

Tsuru N, Suzuki K, Ushiyama T, Ozono S. Laparoscopic adre-
nalectomy for large adrenal tumors. J Endourol 2005;
19(5):537-40. doi: 10.1089/end.2005.19.537.

Giordano A, Alemanno G, Bergamini C, Valeri A, Prosperi P.
Laparoscopic adrenalectomy for giant adrenal tumours:
Technical considerations and surgical outcome. J Minim
Access Surg 2021; 17(1):76-80. doi: 10.4103/jmas.JMAS_
266_19.

Mohammed A, Amine H, Atig SE, Mohammed B, Ouadii M,
Khalid M, et al. Applicability and outcome of laparoscopic
adrenalectomy for large tumours. Pan Afr Med J 2018;
31(1):23. doi: 10.11604/pam;.2018.31.23.15153.

Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: A new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg 2004;
240(2):205-13. doi: 10.1097/01.51a.0000133083.54934..ae.

Elfenbein DM, Scarborough JE, Speicher PJ, Scheri RP.
Comparison of laparoscopic versus open adrenalectomy:
Results from American college of surgeons-national surgery
quality improvement project. ] Surg Res 2013; 184(1):
216-20. doi: 10.1016/j.jss.2013.04.014.

Makkai-Popa ST, Pascotto B, Arru L, Blasi V, Goergen M,
Azagra JS. Minimally invasive adrenalectomy: Technical
aspects of the laparoscopic and the robotic approach.
Chirurgia (Bucur) 2020; 115(1):80-8. doi: 10.21614/chirurgi-
a.115.1.80.

Sforza S, Minervini A, Tellini R, Ji C, Bergamini C, Giordano
A, et al. Perioperative outcomes of robotic and laparoscopic
adrenalectomy: A large international multicenter expe-
rience. Surg Endosc 2021; 35(4):1801-7. doi: 10.1007/
s00464-020-07578-5.

Chen Y, Scholten A, Chomsky-Higgins K, Nwaogu |, Gosnell
JE, Seib C, et al. Risk factors associated with perioperative
complications and prolonged length of stay after laparos-
copic adrenalectomy. JAMA Surg 2018; 153(11):1036-41.
doi: 10.1001/jamasurg.2018.2648.

Balla A, Palmieri L, Meoli F, Corallino D, Ortenzi M, Ursi P, et
al. Are adrenal lesions of 6 cm or more in diameter a
contraindication to laparoscopic adrenalectomy? A case--
control study. World J Surg 2020; 44(3):810-8. doi:
10.1007/s00 268-019-05287-2.

De Crea C, Arcuri G, Pennestri F, Paolantonio C, Bellantone
R, Raffaelli M. Robotic adrenalectomy: Evaluation of cost-
effectiveness. Gland Surg 2020; 9(3):831-9. doi: 10.21037/
9s.2020.03.44.

Fassnacht M, Arlt W, Bancos |, Dralle H, Newell-Price J,
Sahdev A, et al. Management of adrenal incidentalomas:
European society of endocrinology clinical practice guideline
in collaboration with the european network for the study of
adrenal tumors. Eur J Endocrinol 2016; 175(2):G1-G34. doi:
10.1530/EJE-16-0467.

Program NCD. NIH state-of-the-science statement on
management of the clinically inapparent adrenal mass ("inci-

568 Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(05):565-569



Safety of laparoscopy in large adrenal masses

dentaloma"). NIH Consens State Sci Statements 2002;
19(2):1-25. 23

22. Viétor CL, Creemers SG, van Kemenade FJ, van Ginhoven
TM, Hofland LJ, Feelders RA. How to differentiate benign
from malignant adrenocortical tumors? Cancers 2021;

13(17):4383. doi: 10.3390/cancers13174383.

. Cicek MC, Gunseren KO, Senol K, Vuruskan H, Yavascaoglu

I. Is 6 cm diameter an upper limit for adrenal tumors to
perform laparoscopic adrenalectomy? J Laparoendosc Adv
Surg Tech A 2021; 31(3):301-5. doi: 10.1089/lap.2020.0505.

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(05):565-569

569



