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_aparoscopic versus:open adrenalectomy
n Cushing’s syndrome and disease

: ) )
ic Acosta, MD, Juan Pablo Pantoja, MD, Rosa {iamino, SW, Juan A. Rull, MD, «nd Miguel F.
errera, MDD, Tiulpan, Mexive i :

|

ackground. Adrenalectomy in (.'us;hing'x synelrome and disease involves peficular rishs and complica-
ws. The aim of the study was to compare the open posterior a nd the flank laparoscopic approaches in
s gionf of patienis. [ _

“ethads. Forty paiients who wndevwent wnilateral or bilateral advenalectony for hypercortisolism

treeen 1991 and 1999 were studied. Patients were divided as follows: adenoma—3 laparoscopic and
open; hxperplasia—17 laparoscopic and- 12 open. Demographics, swigical details, outcome, and eom-
ications were rmupnm!ivm’_v unal_\'.:r'd. )

esults. Paticnis u ndergoing !{tpm‘rfm‘npir or open adrenalectomy were comparable in tevins of age sex
istribution, body mass index. respiratory stafus. and anesthietic visk. Operative time was longer ‘v the
ptrascopic grouf. One patient inl the lupetvoscopic goup died of wpper gastrointesiinal tract bleeding
n postoperaiive day 1 7. Two patients in the open group and one in the laparoscopic group experi-
need postoferative complications. ICire of the disease occurred in all patients. Al abdominal wall
ain develeped in one patient in each group. No abdominal wall weaknesy was identified in either
ri)uj;. N : ’
“onclusions. Cure vate and npa'rrzr.r'zf.fr and long-tern morbidity were similar Jor laparoscapic and ofen
drenalectomies in this sevies. However it is important to emphazise that late complications it our patients
sha underwent the posterior ofren /{rrn‘wi wre were vather infrequent. (Sungery 1999:126:1111-6.)

vom the Departiment of Surgery rmdl the Deprartment of Internal \ Iedicine, Instituto Nacional de la Nutriciin
alador Zubivdin, Talpan, Mexico
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LECTOMY 1S THE TREATMENY O!F clolcE for dures in terms of decrrased hospital stay, reduced
cortical adenomas and carcinomas. prima- - comvalescence, and preater natient satisfaction.™?
lar cortical hvperplasia, pcrsis‘icm or recur- However, patents with Cushing’s disease and syu-
wease after pituitny surgery. ;lmd occult or drome aie a particular group. They have higher
able ectopic ACTH=secreting tumors.! rates of surgical morbidity and mortality because
itonally, 1the most commion surgical of decreased wound healing and increased risk of
-h for unilateral or bilateral adrenalectomy postoperative infections. deep venous thrombosis,
nts with livpercortisolism has been the pos- and pulmonary embolism.*'! In addition, the
pproach. However, with rapid improve- excessive fatty tissue that these patients have makes
n technology and hetter surgical skills, the operation more dilficult and may compromise
copic adrenalectomy has become a com- the completeness of gland resecion.

acedure for most benigi functioning and The aim of the study was to comparatively analvze
ctiomng adrenal masses as well as for two cohorts of patients with either Cushing's syn-
s with hyperplasia™? | # drome or Cushing's disease who underwent open or
parisons of laparoscopic adrenalectomy Japuroscopic adrenalectomy, with emphasis on the
¢ open technique have generally docu- analvsis of long-term results and complications.

. advantages of minimally invasive proce-

PATIENTS AND METHODS

at the 2ith Annual Meeting of the Amierican Associion From a total of 78 paticnts who underwent
7 LT 4™ Jerat oty " . Iy b N . .
ine Surgeons, New Haven. Conn. Mayj 2-4, 10K, adrenalectomy at the service of endocrine surgery of
requests: Miguel FoHerrera, M Depariment of our Institution from August 1991 1o March 990, a

_nstituto Nactonal de la Nutrician, Vaseo de Quiroga
m 1000, México, D. F. Mexico.

1D 1999 by Moshy, Inc,
1ASR00 +0 1176/102423

group of 40 paticnts was selected for the study. This
group represents all of the patients with a preopera-
tive diagnaosis of Cushing's adenoma or hyperplasia.
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Figure. Indications for surgery in paticnts undergoing open bilateral adrenalecwomy (leff piv el

laproscopic bilateral adrenalectomy (rght pre chard).
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Table 1. Demographics of patients undergoing unilateral adrenalectomy

‘ . Oprn (11 = 6) Lapuroscapic (n = 3)
Age* (V). e L 97 (17-35) 39 (21-54)
CFemale (im0 ’ 6 5

1711}
47 (77-100)

Besely 1myass 1ndc\" (k\,h mv)
Vital ¢ 1|)\uu l‘r v

C 32 (25.33)
G (N1

FEN-IY () 90 (77-110) 103 (87-116)
ASA score 1A €50y s30T 10430
Preaperative block (n) 3 4

“Vadnes wre medinn e,
FEVL Fopved expivaton solume i one werod.

ot N
. . EN AT

Diagnosis. Confinnation of hypercortisolisn was
hased on basal serum levels of cortisol, urinar iree
cortisol excretion, and the low-dose dexametha-
sone suppréssiml test. Differential  diagnosis
between pituituy and adrenal hvpercortisolism was
established by serum ACTH and the high-dose
dexame lhdmnc \ll|)|)1t‘\\lt)ll lul ¢ and \IRI were
useed as lnr ilmnq \lnrlw '

Surgu:al techmque. All Uptl‘l p(m( rior adrenal-

eClomies were pclﬁumed hetween 1991 and 1994,
Palicnts were placed in the prone position with
hyperflexion, and a hockey stick incision was made

t 1o 8 cm from the spinous processes. The muscular -

lavers were incised, and the twelfth rib was exvised
with carctul |dcnuﬁc.mnn and p:(qcn.ulon ol the
rwelfth Illlt‘l(‘ﬂ's[dl nerve. —\thend] g]ands were dis-
sected, starting [mm the uppu pn]e The main arte-
rial branches lan(l “the adrenal \LlH were divided
between clips. All |)|Lu(ml pln(cdmcs were per-
formed. gland by ngd by the same surgical tean.

,(II)JH)NCU]JIC a(l:enakclmm u.xs intraduced in
owr hospital in 1694, In all patients. the transab-
dominal flank approach was used. Paticnts were
placed in the lateral decubitus position with the
operative side facing upward. Carbon dioxide
insuiflation was uuu.ned directly in the subc ‘Drstal
arvea with the \erqss needle. Three 10-mm (rocars
. were used for the léft and 4 for the right adrenal
gland. The posteralateral hg‘lmenl.s of the spleen
were mused and the spleen was mobilized medial-
v 10 expose die left adrenal gland. To expose the
right gland. the triangular ligament of the right

lube of the liver \\‘ns‘iljcisgd ANY
retracted in the cephalacd direction
coagulation or the harmonic scalp
most of the dissection. and the n
was divided bewween clips in botl
were extracted ina stende plastic ba
inal pressure wis maintained ac 5
and the tidal carbon dioxide was
tored and kept below 43 mm Hg.
Perioperative management. As s
nosis  was confirmed  and lhl:
cation established, Ketoconazole,
Aminoglutetimide, 3 mg/ claay, was 2
period of -1 to 6 weeks wo'reduce the d
of contisol overproducion. :
High-dose glucocorticoid covera
used during and immediately after
cedure. Qur standard glucocortics
for surgery was one dose of 1) my
at the beginning and a second do:
the operation. This dase was contiy
a duyv during postoperative day 1 an

30 mg three times a day for 1 102

diet was tolerated. The patient’s cl
guided the dosage of corticoid re
determined the time to initiate o
Typically, patients were dismissed [
on a regimen of prednisone. 5 mg
or its equivalent of hivdrocortisone
sone, 0.05 mg to ¢.1.mg per dav.
later. the dose of prednisone was d
7.5 mg or its equivalent of hvdroce
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ieral adrenalectomy

Open (0 :: 0y Laparncopic tn = 3) r
tme® they - 2.5 (1.5-3) 35 (24 NS
asfusions (n) 0 ! {) ‘ NS
% (em) i (I ‘L' )] 2 (1-4.7) ' NS
vight left () 2/3 . NS
v (ehivs) -l ( !—1 3 (36 NS

aedim onages,

. . ! . . '
. Demographics of patients undergoing bilateral adrenaléctomy

Ofsere (1t =‘|l 2 Laparoscapic {n = I¥) P
32 (22.42) 27 (15-37) NS
ale (1) . 3/9 ¢ /14 NS
s index® (kg 'm?) 25 (20-37) 28 (17-48) : NS
Wiy (%) 79 (42,108) 90 (64-103) NS
) R3 (42:10m 72 i61-114) NS
< /0T () m gl 64,96 NS
tive block (n) ! 17 NS
wiedian tanges. I
o expivatony volume in ome second. ; l

tients nndergoing bilateral adrenalectomy,
nent is administered Ilfelong In patients
with unilateral resection, u| was adminis-
r 6 to 12 months until the hypothalamic-
~rlrenal axis recovered. Patients were
:d with respect to siress ster(:)id coverage.
- design and analysis. Patients were divided
groups according ta the extent ol adrenalee.
“tollows: Unilateral adenalectomy. Six of the
Atients with a ct.n‘liso!—pmdlllcing adenomi
werd with the open posterior approach and 3
woscopy. Bilateral adrenatectomy. Twelve of the
nts with Cushing’s hyperplasia were treated
1 posterior adrenalectomy and 17 with the
apic upproach. !
!

sl and pathological records of all paticnis
Aewed o analvze dcmognph\ diagnosis.
details, operative time, need for transfu-
aspital stav. and short and long-term com-
1. Patients were mluue\\ed at the latest
p. A careful uuerrugﬂorv and physical
wion was performed o l()ok fur signs or
ns of recurrence, the prcwn(e of Nelson
e, and abdominal wall u)mpllctmons relat-
¢ surgical wechnique, such 15 chronic pain,
s, llernias, and muscular I"l.\l[‘\.
ps were compared with the use of non-
ric suttisties (ie, the FISht.{l‘ exact est and
oxon rank sum lE‘sl) i
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teral adrenalectomy. Patients in the open and
!

laparoscopic adrenalectomy groups were comparable
in tenms of preoperative leaturcs. Demographic char-
acteristics of the 11 padents with cortisol-producing
adenomas are shown in Table L All patents under-
went a stccessful adrenalectomy. with no conversions
in the laparoscopic group. Laparoscopic resection of
a 5cm right adenoma was accomplished in a patent
who was 25 weeks pregnant, with an uneventful recov-
erv. Intraoperative and postoperative details of the
total group are presented in Table IE There was no
operative mortality or morbidity in either group. Ina
mean follow-up of 56 and, 20 months for the open
and the laparoscopic groups, respeclively, there were
no complications related to the surgical procedure.
There was a late death in the laparoscopic group. A
18vear old woman died 1.3 months postoperatively of
an adrenal crisis caused by a severe g;mrnmtesuml
infection.

Bilateral adrenalectomy. General characteristics
of the 29 patients undergoing open or laparoscopic
adrenalectomy were highly comparable (Table 1.
Indicatons for surgical intervention are shown i
the Figure. Nine of the 2] patients with pituitary
tumors received radiotherapy before or adter
adrenalectomy. Intraoperative features and short-
term outcome are presented in Table IV, There was
one conversion from laparoscopy to open surgery
because of inability to find the left gland in a mor-
bidiy obese paticnt. Right adrenalectomy was not
dllcmpl(‘d laparoscopically atter conversion and was
perfonmed via the lateral open approach. This
paticnt was excluded from the analysis of long-term
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Table IV. Intraoperative features and inshospital onteome of patients undergoing bilater:

Open tn = 12)

Lapervansenfiic tn = I7)

Operative time* (hr) (%D
Blood tanshasions (n) B 0
Gland weight (g 1} (568}

Hospital sta® () H (30

H(4-9)
f)

10 (319
6 (317)

Vabees are median (range),

Table V. Complications of paticnts undergoing bilateral adrenalectomy

o Open (1 = I") I(tjmrmm/m {n= l/
R nmj)hrrum;:mk“»' BT « mu[:lrmnmr w o
Actite Wound prablems 2 16 Hypoglycemia L
Empyema 1 8 . .
Late Back pain i 8 Back pain i

complications. In the laparoscopic group. there was
ant operative death not related 1 the surgical tech-
nique. A 33vear-old woman with severe recurrent
Cushing’s disease had a massive: pisode of gasirain-
“testinal bleeding 17 davs after
. died. An awtopsy was not perfot-sed. In i mean (ol
Tow- up of 60 and 27 months, :- spectively, for the
open and the ].lp.nmmplc grorvos, two late deaths
"have been docmmmcd One jotient died 3 vears
p()‘;[()])(‘ldli\t‘l\ nf sepsis re]al(n to a diabetic Toot,
and one p1uent had a pulninary embolism 3
mun(hs po-alnpcmmelv No case 5 of clinical recur-
rence. muscular l.um or numby: vss have been iden-
tified in either qrnup One’ p.lln-nt in cach group
C\pent_nces episodic mild pain .t the periphery of
the' surgical incision(s). Skin liyperpigmentation

developed in a total of 12 patienis, four patients in

each group e)\pc rimented chronic fatigue, and a sin-
gle case of pituitary. tumor enlirgement has heen
tetected on subsequent CT scans. Short-term and
incision-relased complications are shown in Table V.

DISCUSSION

Despite the nullUp]v_ nsk fnh:ls .ﬁsncmlcd with
cortisol ()\elpm(lucuon beltel undersnn(lmq ol
aclrenal pathoph\s:olog\- and i improvement in unes-
thesia. perioperative m.nngclrwm and surgical
tcchniques have dramatically 1 cduced morbidity
and mortality rates . asséociared with adrenal
surgery in patients with Cushing’s syndrome and
disease r'wcr the years. In 1991, Priestly and col-
leagues'? from the Mavo Clinic lcported a 20%
operative mortality rate in this group of paticnts.
"~ More recent -'.ludres from the United Suates and
Europe involving open techniey 1cs have shown an
operative mortality rate mni_'mn from 0 to ¥:6%
and an 0\(:['3“ mmbl(llt\ below 15%. I.R.15.14

e operation and’

Since the introduction of lape
cctomy in 1992, many scries have
this approach is safe, successiul. anl
its advaniages for the resection of
and nonfun(uonlug adrenal corti
‘supported wor Idmdc -

The role of laparoscopic d(l
been less extensively evaluated i
diseases: adrenal carcinoma. phe
and hypercartisolism. Patients wi
noma have occasionally heen tre:
callv. However, lm.m\e Jrllcn.ll ca
ter treated with npen surgery
‘complexity of the operation req
include en hloc resection of
regional ly mph nodes. and adjace

Sev eral reports have addressed i
scopic  adrenalectomy in  the
pheochromocytomas. Although it
strated that it is feasible.'%!7 it has
nized that resection of pheachro
Ionger especiatly when the tumons
is associated with a higher surgic:
[hdl it l(’qllll(‘_‘g extensive ]:Ip.llﬂ‘n( O

The third group of patients i
with Cushing’s svndrome and s
treatment for Cushing’s discase is
.tdcnomt:cmm\ The success rate |
gical procedure exceeds 75%.'* T
with this operation are more likel
resection of large pituitary tumors
when a small microadenoma cant
during surgery. Thus, depending
characteristics and the experience
team, a variable number of pa
transsphenoidal adenomectomy h;
sequently require bilateral adrenal
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s role as inigad thevapy in patienis
e pitaitary (umors, in patients with
ortisolism, and- in patients with
production, when the site of the
wit, or when it is metastatic or locad-

|
1 endogenons hvpercortisolism bave
nly significant truncal obesite and
law Faparoscopic identification and
renal glands inthis seting %n;u‘ he
ime ((m\mumsj Residual ﬁuulmn-
ue wier open tolal bilateral .ldu al-
‘n recognized,' and it is alseh widely

[
all Iragments of adrendl dssue m.u"

ience function when tmnspldnlul
+ completeness of .\l’llt‘lhl'i tissue
¢ salety of the procedure should be
ted in this group of patients.
tages ol laparoscopic procedures
Htion in convalescence time. Since
pain and dict wolerance were not
wir stady, similar resulis between
w anticipated. We found it valuable
paroscopic adrenalectomyiis o safe
1is high-risk group, thin thé conver-
vosmall, and that wound infeciion
Vare not particular problems. We
omplete gland resection can he
sither technique since none of our
nical evidence of rec un'r'm{tc
ative times have cnnmlcmh been
ics comparing open lmlmsl laparo-
res Y Operative times are in part
learning curve, but bilateral laparo-
ctomy entails two separate Liparo-
res, and the time is inereased by the
tion and prepare the pniient after
first gland. The increased opceritive
her hand. does not secem to have a
act on the patient’s recovery,
1ospitalization v our patients is
most reported series. Many of our
ferred from ouwtside. and we keep
ed uniil they are able o travel con-
ces back wo their hnmes.?
‘es in complications related to the
aund in this study: A striking finding
nalvzing long-lerm owtcome ol pos-
snalectomy is the high percentage of
complaints. Buell and colleaguies!
of the 21 pauents who underwent
seritoneal bilateral adrenalectomy
ing’s syndrome c.\;pel'ielhcc chronic
I was considered incapacitating in
W found that 18% of the paticnts

e £
Popye

L ‘_J.{‘#‘-

who underwent adrenalectomy through the posteri-
ar approach s their instintion had persistent dyses-
thesia and incistonal pain several weeks postoperi-
tivelyv, and Thompson ¢t al? reported a 54%
incidence ol incisional complications. In our open
adrenaicctomics, we have been obsessive i identify-
iy and preserving the twellth intercostal nerve.
which we think Tas resuled in the fortunace absence
ol significant abdominal wall problems.

The revoperitoncal lapavascopic approach has
been used ina limited number of patients. ™! The
peritoneal cavity is not entered in this approach,
which has the potential advantage of avoiding the
cdistirbances associated with the pneumoperi-
toneum. The retroperitoneal approach also climi-
nates the need to reposition the patient between
procedures on the two sides. which may reduce the
intraoperalive time. On the other hand. working
spacg in the retroperitoneum is small. which makes
the resection of large tumors less feasible. It bleed-
ing occurs; it may obscure the view of the laparo-
scope, increasing the risk of conversion. This
approach may also be more difficult in patients
with Cushing's ssndrome and disease who have
large amounts of revroperitoneal fat. Takeda and
coworkers?! succeeded in only two of six ptients
with Cushing’s svadrome in wham the laparoscop-
ic retroperitoneal approach was attempted. con-
verting three to a laparoscopic {lank uppm;lch and
ene 1 an open procedure.

C Ulhl([t‘lmg the consistently good remlu. report-
vd by others'and ourselves with use of the flank
approach. we believe that this should be the san-
dard technique for adrenalectomy in patients with
Cushing's syndrome and disseaye, although more
experience with the retroperitoneal approach is
needed to define s roie. Continuous technologic
improvements. such as the laparoscopic probe for
intraoperative wlrasonography, mav help in the
identification of glands immersed in dense £ 1Y Lis-
sue, facilituing their removal.
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DISCUSSION ‘
Dr Dimitrios A. Linos (Kifisaia, Greece). The longer

the operation time that vou presenteed is justa pauer al’

a learning curve. Secondlv. you show the right adreéna-
lectomy in the right Tateral decubitus position. For right
faparoscopic adrenalecumy, you do not need that posi-

1er M, Browm G, Pharand 1) 1s Taparnscopic wdrena

i, Tt is very casy just w il the liver, a
where vou want o be. So in cases ol bil
LS, ‘\'Hll Cauy Ise

tomy for Cushing's di
tion, go first o the left side with the pat
al position so the bowel s away then ve
the bed. and vou are ready to do the rig

Dr Norman W. Thompson (Ann Arbe
witl vour conclusions. Flowever, I want
something that almost slipped by thar 1
before. Did you pre-treat all of vour pa
conazole. in both vour npen and taparo

Dr Acosta. Yes. Dr Thompson, thatis

Dr Thompson. Can [ just comment
know whether alf the andience knows
is going to aflect the contraliteral no
well. and if vou are cifectively trving to
ma. vou are killing some of the normal
cells. We know that all of these patieits ¢
be on replacement therapy and mayvbe
are going to recover. Can you el us |
before you wean your patienis ot steroi
ation? Do vou think it is more prolong
that has been on ketaconazole com
patients in whom ithas never heen used

‘Dr Acosta. We don’t have that data
from Europe and South America have
of ketaconazole in preparation for sunze
we have not evahuated their uselulness i
we feel that it improves tissuce fragil
weight, which makes SUNCTY casier.
laparoscopy., .

Dr Thompson. [ understand vour Ul
and we use it frofquc‘nli.\' Y pratienis wi
ease und the ectopic ACTH ssndrome.
vou and the audience that it could inj
eral normal adrenal, and vou inay
these paticnts ofl steroids if useel in pati
adenomus. R P

Dr W. Barry Inabnet (New York, NY
around the adrenal gland in Cushi
make identilication of a Cushing adver
Gicult and challenging. and I strongly
l'.lpuroscupic‘nllras«mngraphy. Was 1l
study anel in the one conversion:

Dr Acosta. No. we huve not had 1l
use it. The paticnt in whom we were o
adrenal was operated hefore we g
uhtrasound - e

Dr Miguel F, Herrera (Tlalpan. Mex
mention that we use preoperative
mainiv for bilmeral adrenatectomies. |
with adenomas in whom we have use
found any clinical impact on the time,
tinne hormone replacement,




