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Nancy D. Perrier, M.D., F.A.C.S., Associate Professor, Section 
Chief, Surgical Endocrinology, and Associate Medical Direc-
tor, Endocrine Multidisciplinary Center

Posterior Retroperitoneoscopic 
Adrenalectomy

Since its first descrip-
tion in 1992, transab-
dominal laparoscopic 
adrenalectomy (LA).1, 2 has 
become the gold stan-
dard for the surgical re-
moval of benign adrenal 
neoplasms. LA is tradi-
tionally performed with 

the patient on his or her 
side.  The posterior laparoscopic approach via the flank 
with balloon insufflation was introduced shortly there-
after but not met with enthusiasm.  In contrast, poste-
rior retroperitoneoscopic adrenalectomy (PRA) is per-
formed with the patient in the prone jackknife position 
with insufflation pressures nearly twice those of other 
laparoscopic approaches.  Advantages of PRA include 
direct exposure of the adrenal gland without the need 
for adjacent organ displacement and improved visu-
alization of and access to the adrenal vein. However, 
many surgeons feel that the absence of familiar ana-
tomic landmarks with the posterior approach makes 
the PRA more challenging to learn than the LA.3   

The M. D. Anderson Surgical Endocrine Team began 
performing PRAs in late 2005.  The group participated 
in an organized educational program that involved as-
sisting with a series of cases in Germany followed by a 
reverse site visit in which Dr. Martin Walz, the renowned 
expert in PRAs, proctored cases performed here at M. 
D. Anderson.4, 5  Since then, the PRA has become our 
preferred technique for the removal of benign adrenal 
tumors that are 6 cm or smaller in diameter and ad-
renal metastases. The PRA is particularly beneficial for 
patients who have previously undergone abdominal 
surgery and those who need bilateral adrenalectomy 
(e.g., for persistent Cushing�s disease). Patients in whom 
adrenocortical carcinoma is suspected preoperatively 
based on clinical presentation (size, excess production 
of multiple hormones  or radiographic findings are not 
considered candidates for this approach. The 86 cases 
performed by our team represent the largest experi-
ence with PRA to date in the United States.6

Operative Technique
After general endotracheal anesthesia is induced 

with the patient supine, the patient is placed in a prone 
jackknife position on a table saddle with an abdominal 
support device to allow the ventral abdominal wall to 
hang anteriorly without constraint (Fig 1). The hips and 
knees are carefully positioned at approximately 90-de-
gree angles relative to the spine and femur.

A 10-mm transverse incision is made  just beneath the 
tip of the 12th rib. The soft tissues are divided sharply, 
and the retroperitoneal space is entered. Two other 
trocars (one 10 mm and the other 5 mm) are inserted 
along the paraspinal musculature and beneath the 11th 
rib.  Pneumoretroperitoneum is created, retroperitone-
oscopy is performed, Gerota�s fascia is entered, and the 
superior border of the kidney is identified.  The tissue 
superior to the kidney that contains the lower aspect 
of the adrenal gland is completely separated from the 
kidney (Fig 2).   The adrenal vein is identified, clipped, 
and divided (Fig 3). 

The 86 PRA operations performed at M. D. Anderson so 
far (Table 1) represent about three quarters of the laparo-
scopic adrenalectomies and a third of the adrenalectomies 
performed at our institution by all surgeons during the past 
3 years. More than half of the patients who have undergone 
PRAs here had a history of prior abdominal surgery, which 
is considered a relative contraindication to an anterior lapa-
roscopic approach. More than 94% of PRAs attempted have 
been successfully completed,  and there have been no PRA-
related deaths.  The mean hospital stay is 1.5 days. Postop-
erative pain and ileus are minimal.  Patients are quickly able 
to tolerate a general diet.                Continued on page 2
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Upcoming Events
AACE 18th Annual Meet-
ing and Clinical Congress
May 13-17, 2009. Hous-
ton, TX. (www.aace.com)

The Endocrine Society 
ENDO 2009, June 10-13, 
2009.  Washington, DC. 
(www.endo-society.org)

World Congress on Thyroid 
Cancer, August 6-10, 2009. 
Toronto, Canada. (http://
www.thyroid2009.ca/)

80th Annual Meeting of 
the American Thyroid
Association, Sept. 23-27, 
2009. The Breakers Hotel, 
Palm Beach, FL. (http://
www.thyroid.org/ann_
mtg/2009_80th/index.html)

North American Neuro-
Endocrine Tumor Society 
Annual Conference
Diagnosis & Manage-
ment Strategies: A Mul-
tidisciplinary Approach
October 2-3, 2009
Charlotte Marriott City 
- Charlotte, North Carolina
(Additional information 
to be announced later)

ThyCa’s 12th Interna-
tional Thyroid Cancer 
Survivor’s Conference, 
Oct. 16,18, 2009. Boston, 
MA. (http://www.thyca.
org/ConfFlyer2009.pdf ) 

Third Annual Thyroid 
Neoplasms Confer-
ence, Oct. 21-24, 2009
El Dorado Hotel, 
Sante Fe, NM
(http://www.mdander-
son.org/conferences)

(Perrier, Continued from Page 1)
Discussion

Posterior retroperitoneal adrenalectomy is a 
safe operation. Advantages of this approach in-
clude the ability to avoid mobilization of the intra-
abdominal solid organs (colon, spleen, pancreas, 
and liver) and to avoid having to deal with intra-
abdominal scar tissue and adhesions. These ad-
vantages are particularly helpful in patients who 
have had multiple prior operations.7  Moreover, 
the PRA is confined to the retroperitoneum, pene-
trates neither the pleural nor the abdominal cavity, 
and is particularly attractive for patients requiring 
bilateral adrenalectomy because it eliminates the 
need for patient repositioning during surgery.

Important steps in the success of the PRA in-
clude proper trocar placement, identification and 
gentle downward retraction of the kidney, and 
maintenance of the horizon by an experienced 
assistant controlling the camera.  In addition, af-
ter the adrenal is separated from the kidney, it is 
important to identify and divide the adrenal vein 
while the adrenal gland remains attached superi-
orly and laterally.  Furthermore, the application of 
relatively high CO2 insufflation pressures (up to 24 
mm Hg) to improve visibility while creating an ad-
equate retroperitoneal working space is essential.  
The higher CO2 pressure also tends to tamponade 
bleeding from small vessels, minimizing blood 
contamination of the field and improving visibility. 
This insufflation pressure does not result in clini-
cally evident decreased venous return or cardiac 
output despite the obvious compression of the in-
ferior vena cava seen when performing a right-sid-
ed PRA.8,9 The complexities of patient positioning, 
instrumentation, and anesthesia management for 
PRAs are minimized by having a dedicated group 
of specialists, including a dedicated anesthesiolo-
gist, provide surgical support; this is particularly 
important in patients with catecholamine produc-
ing tumors.

The PRA requires a mental �reorientation� for the 
surgeon as the retroperitoneal structures are not 
commonly visualized from this posterior view. The 
retroperitoneal space is relatively small, and there 
are few familiar landmarks. However, once the sur-
geon becomes comfortable with the procedure, 
there are clear landmarks to direct the operation. In 
particular, the upper pole of the kidney, paraspinal 
muscles, diaphragm, white areolar perirenal tissue, 
and medial adrenal surface are important land-
marks. It is essential that the camera stay focused 
on the region of the adrenal gland, even before the 
adrenal is visualized; especially early in a surgeon�s 
experience. Having an experienced assistant con-
trol the camera to maintain anatomic perspective 
and a properly oriented horizon is invaluable. Iden-
tification of the adrenal gland buried in the peri-
nephric fat is the major technical difficulty related 
to PRA and perhaps the one most influenced by 
the learning curve. If the abundant perirenal fat is 
haphazardly dissected in an attempt to identify the 
adrenal gland, the operative field can soon become 
obscured. It is imperative that the relatively blood-
less, avascular plane between the inferior border 
of the adrenal and the parenchymal surface of the 
kidney be recognized early in the operation. Identi-
fication of the medial surface of the adrenal tumor 
or gland early in the operation is critical and pro-
vides a constant anatomic orientation for further 
manipulation. 

Our mean operating time of 121 minutes (range; 
28-226 minutes) for unilateral PRA is comparable 
to the times reported in our own and other large 
series of anterior and lateral LAs. 10,11 The mean 
hospital stay is also comparable to or shorter than 
the stays reported for anterior LAs and lateral retro-
peritoneal adrenalectomies in other series. 12    This 
is important because a large percentage of func-
tioning tumors often require a few days of medical 
management prior to hospital discharge (Example: 

Continued on page 3

Figure 1
Right sided posterior laparoscopic adrenalectomy.  This is a patient in the prone, jackknife position for a right 
posterior retroperitoneoscopic adrenalectomy. Head is the right of the picture.  Three port sights are used. Two 
are 10 mm and one is 5 mm.  The incisions are below the costel margin of the retroperitoneal structures.  Visu-
alization is through a 30 scope.




