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Purpose: Adrenalectomy is a very rare operation and its associated learning curve has not
yet been studied. The objective of this study was to determine whether the operation time
decreases with experience and to evaluate the safety and feasibility of laparoscopic
adrenalectomy performed by a surgeon who is new to laparoscopic and open-surgical

adrenalectomy.

Methods: This study is a retrospective analysis of laparoscopic adrenalectomies performed
between April 2007 and September 2012. All surgeries were performed by a single young
surgeon who had no experience in performance of open or laparoscopic adrenalectomy. All

surgeries were performed using the transperitoneal approach.

Results: In total, 42 cases were included. The average tumor size was 4.7 cm. The mean
operating time was 125 min. Mean duration of hospital stay was 8.7 days. None of the cases

showed conversion to open surgery or perioperative mortality. The operator achieved
mastery after performance of left laparoscopic adrenalectomy in 12 cases and right

laparoscopic adrenalectomy in 11 cases.

Conclusions: A new surgeon can perform laparoscopic transperitoneal adrenalectomy
successfully, independently, and safely after having performed the surgery in 12 cases.
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. 2) = HE =
AFQISEAL o] ARSFEFAS 12 mmHgE %t &, 53 3P 3
~4 cm YA 9] 5ETFAT A AP I ALt o] b= A B EAhE Bt Rk TS 79 olo A= Al
I} ZZ] L e Zof 77k 9149 10 mm, 5 mm, 5 mm £ 72 AlQskal skl om, Pt 1251(45 ~3308) 0% B
AFQIste] ettt SAb= A QFEof] A A &S Bl = AN B 02 Fad vl o fEE R0 ek o
F20] 739 sk Ao v e ote] & o8 Hol = QI9lth EBLS B+t 51.2 mIdth. B+ B o] 7)== H+t
& A ZEF L2 (Gerota’s fascia) AES A AT FA19] Y] 4.7 cm (1~19 cm)Slet. o & ALY B+ 8.7l
&by S AW 0 2 BE 7 A5z FAl FHS 2ol 310 t}, o] A5-2 0] 29 91X of whet vro] B uf FA1 4
O & Apol7} 142 ¢kekth(Table 2).
AL = S SHHS
Table 1. Patients characteristics 3 &S, 2 HES
Factors Value 5% BA 27 2O AR B EAo R A 2R 4
Mean patient age (year) 49.9 (£15.0) & 5 TS A 4971 39 Ao o)== FZo A 14, &
Sex (M/F) 17/25 = . =
20| A v slad = A1) AAFO 0Jo] O H
Mean BMI* 24.0 (£3.4) ZF gate] &Afo) 26 Al oy s T A7 AR A Y AR
*BMI = body mass index.
Table 2. Perioperative result
Total Left Right P
Mean operation time (min) 125 (£67.7) 138.5 (£74.4) 109.0 (%56.2) 0.218
Mean mass size (cm) 4.7 (£3.6) 5.2 (£4.1) 4.1 (£2.9) 0.363
Mean estimated blood loss (ml) 51.2 (£88.0) 46.1 (£82.7) 57.4 (£96.0) 0.775
Hospital stay (days) 8.7 (+3.8) 9.0 (£3.7) 8.3 (4.0) 0.196
Conversion to open surgery 0 0 0
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Table 3. Histopathological result .
N . .
Total (%) Left Right 200
Adrenal cortical adenoma 21 (50.0) 11 10 E .
Adrenal cortical adenoma, 1(2.4) 0 1 @ 150 4 M
oncocytoma £ ¢
Adrenal cortical carcinoma 2 (4.8) 2 0 & R .
Adrenal cortical hyperplasia 2 (4.8) 1 1 © 100 7 . ¢ . 1090
Adrenal cortical neoplasm, 1(2.4) 0 1 2 - ¢
. ; ) ¢ .
intermediate tumor 50 - .o
Diffuse B-cell lymphoma 1(2.4) 1 0
Ectatic adrenal vein with 1(2.4) 1 0 0
smooth muscle hypertrophy T T T !
. 1 1 2
Ganglioneuroma 3(7.1) 3 0 0 > o @ > 0
Myelolipoma with hemorrhage 1 (2.4) 1 0 Number of cases
Pheochromocytoma 8 (19.0) 3 5 Fig. 2. Learning curve of right laparoscopic adrenalectomy
Pseudocyst with calcification 1 (2.4) 0 1 according to the operation time.
Total 42 (100.0) 23 19
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Fig. 1. Learning curve of left laparoscopic adrenalectomy
according to the operation time.
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Fig. 3. CUSUM analysis of left laparoscopic adrenalectomy.
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Table 4. Perioperative data between learning curve on left

side
Before learning After learning P
curve (n=12)  curve (n=11)
Age (years) 47.8 (£20.6) 488 (£13.2) 0.735
BMI* 23.6 (£3.8) 243 (¥4.0) 0.758

Operation time (min) 191.7 (x62.3) 80.5 (+28.7) 0.000
Mass size (cm) 7.4 (+£4.6) 29 (x1.4) 0.003
EBLT (ml) 75 (£108.3) 14.6 (£5.2) 0.081
Hospital stay (days) 9.3 (+3.0) 8.7 (x4.4) 0.137

*BMI = body mass index; 'EBL = estimated blood loss.

Table 5. Perioperative data between learning curve on right

side
Before learning After learning P
curve (n=11)  curve (n=8)
Age (years) 51.5 (+12.8) 525 (x12.6) 0.901
BMI* 249 (£3.2) 22.8 (£2.4) 0.159
Operation time (min) 130 (*48.0) 80 (+56.3) 0.008
Mass size (cm) 4.8 (£3.5) 3.2 (£1.7)  0.481

EBLT (m)
Hospital stay (days)

74.6 (£112.5) 33.8 (x67.2) 0.053
8.6 (+4.5) 8.0 (£3.4) 0.789

*BMI = body mass index; 'EBL = estimated blood loss.

ehel, 2234542 ol 33
o1 Wol5o1 X 1 Yeh(5) A=u 4
A BAEE STk E e 4

= ol 7o] Slek(6) et A w4l

o
2
oK
ok
£
ek
2
==
HN
i

N

> i
o%
it
=)
oL ofo
of St
0 o

)
B
Ry
flo

>

flo
4z
rx,
o
il
>
X
oy

o oM 2 ¥ rld A2 oM x

£
N
9
In
&
>
o
E
o
r>~
)
o
X,
rir
"
w1
oy, ¥
ok
oX

o,
N
e
_O‘_h
B2
s
o
=
o3
N
1o
>‘
Gl
2 o o
> Bz}
rr ek
4>
> o,
N
o & o Io
P
o Ov
P [y A~

0¥

wfe} 24 djo} & Alole}. 2
S0 AYow
of 043}7] wf o] o]

=
=
& Hilo] p=2H <

o,
Iz

=)

1=}

)
rH

T I

)

>,
=
=)
i
Iz

N

)
£ o
o
N
A

mjofl& 6~7 cme] $HA 2}
Jol7h= Ak 6 A7 Ao, (70) o]
cm@] 1784 Al7dE(ganglioneuroma)©
2 AFofM s BE oA BRH R 5
O] A77F AXH = AlZto] oA, a2 o] A
o] FoA B R & A HAE Fto] 5
sk Zlo] FATh

2 Aol A B S A AAlsel] el AlXR Faf 15445
o|itt. o= thE Aol A Bars 125~ 160=9] 9ol s
SFATH(77) 7P @3 o AIZR 6.2 cm A7) 9] A 2F
RO s & iR 33040 28 FH ok ¥ 27715 em

El
r
£
kSN
kS
©

oy

NI
Y
=
>

o 9
30,
%o flo
o

ot
d

73t
gl

otfy

d
) -
ok
tlo [
PO
o 1 oE
oF N R

1

o7 CUSUM chart
2007 oo LcL
----- UCL
150 - f\
50 -
(%]
(0]
% O T T T T T T T T T T T T T T T T T 1
g NG DD DD AD DO RN D00 A

O P E G F L
-50 QO O‘O 0’0 0‘0 O‘O O‘Q O‘Q 0‘0 O‘Q 006 0\06006 0,06 0‘06 006 009 00 OQ‘O

-100

-150

-200 )
Observations

Fig. 4. CUSUM analysis of right laparoscopic adrenalectomy.
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