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Abstract

Background Posterior retroperitoneoscopic adrenalec-
tomy has substituted its anterior laparoscopic counterpart
as the treatment of choice in the management of adrenal
tumors at the authors’ institution. The authors present their
comparative results between these operative techniques,
demonstrating the reasons for this change.

Methods From May 2008 to September 2010, 30 patients
underwent posterior retroperitoneoscopic adrenalectomy.
Operative time, complications, hospital stay, postoperative
pain, and cost were compared with those of 30 selected
laparoscopic control subjects treated from 2005 to 2010.
Statistical analysis was based on Chi-square, the Mann—
Whitney U test, the independent-samples t-test, and the
Wilcoxon matched pairs test, as appropriate.

Results The median tumor size was 3.8 cm (range,
1.5-8.0 cm) in the retroperitoneoscopic group and 4.9 cm
(range, 2.4-8.0 cm) in the laparoscopic group. The median
operative time was similar between the two groups
(90.0 min; range, 60-165 min vs. 77.5 min; range,
55-120 min; P = 0.138). It was, however, significantly
reduced after the 20th case (97.5 min; range, 80165 min
vs. 70 min; range, 60—110 min; P < 0.001) in the retro-
peritoneoscopic group. The median visual analog pain
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scores were significantly lower in the retroperitoneoscopic
group on both the first and the third postoperative days,
respectively (1; range, 0-1 vs. 4; range, 3-6; P < 0.001
and 0; range, 0—1 vs. 3; range, 2-6; P < 0.001). The
median postoperative hospital stay also was shorter in the
retroperitoneoscopic group (2 days; range, 2-3 days vs.
4 days; range, 3—-6 days; P < 0.001). The cost of the pos-
terior approach was significantly less than that of the lap-
aroscopic technique (P < 0.001).

Conclusions Posterior retroperitoneoscopic adrenalec-
tomy compared with laparoscopic adrenalectomy was safe,
fast, and vastly superior in terms of postoperative pain and
hospital stay in this series. Because of the ability to
reproduce such excellent operative results, the impressive
patient recovery, and the significantly reduced operative
cost, the authors suggest that the retroperitoneoscopic
approach should become the method of choice in mini-
mally invasive adrenal surgery.

Keywords Adrenal tumors - Laparoscopic
adrenalectomy - Retroperitoneoscopic adrenalectomy -
Retroperitoneum

Among various operative approaches in adrenal gland
surgery, posterior retroperitoneoscopic adrenalectomy
comprises an alternative option far less popular than the
laparoscopic transabdominal method [1, 2]. Direct access,
exclusive retroperitoneal dissection, and excellent adrenal
gland visualization define some technical advantages of the
former approach. In addition, posterior endoscopic adre-
nalectomy has been met by excellent clinical results in
terms of complications, postoperative pain, and patient
safety, which are directly comparable with those of the
standard laparoscopic technique if not better [3-7].
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Because posterior retroperitoneoscopic adrenalectomy
replaced its laparoscopic counterpart as the treatment of
choice in the management of adrenal tumors at our insti-
tution, we present our comparative results between these
operative techniques using a case—control setting.

Materials and methods
Participants and study design

From May 2008 to September 2010, we prospectively
evaluated 30 patients with various adrenal tumors who
underwent posterior retroperitoneoscopic adrenalectomy.
The medical records of these patients were reviewed and
compared in terms of operative time, complications, hos-
pital stay, postoperative pain, and cost with the records of
30 control patients treated from 2005 to 2010 using the
anterior transabdominal laparoscopic approach.

The 30 patients were chosen from our laparoscopic pool
and matched in 1:1 ratio to the retroperitoneoscopic cases
with respect to gender, patient age, laterality, surgical
indication, and histopathologic diagnosis. The control
transabdominal adrenal cases were matched initially by
case type and then by their demographic characteristics.
Our intention was to create a uniform study population for
better interpretation of the aforementioned outcome
measures.

Nine patients in the retroperitoneoscopic group pre-
sented with full-blown Cushing’s syndrome, whereas eight
patients exhibited a borderline adrenocortical hypersecre-
tion profile compatible with the diagnosis of subclinical
Cushing’s syndrome. There were six pheochromocytomas
(3 sporadic and 3 as a part of multiple endocrine neoplasia,
MEN 2A syndrome) as well as four aldosteronomas. One
patient exhibited persistent androgen hypersecretion. Two
patients showed no evidence of hormonal hyperactivity.
The one had a history of lung cancer, and the other had a
history of renal cell cancer, and thus a suspicion of meta-
static adrenal gland involvement was established in both
cases. In terms of location, 20 tumors were on the left side
and 10 on the right side.

The nine patients with full-blown Cushing’s syndrome
and the nine patients with adrenocortical hypersecretion
profile compatible with the diagnosis of subclinical Cush-
ing’s syndrome were chosen from our laparoscopic pool.
Another four patients with aldosteronomas as well as six
patients with clinically and histologically proven pheo-
chromocytoma and two patients with histologic confirma-
tion of metastatic adrenal involvement also were included
in this series. In terms of location, 14 tumors were on the
left side and 16 on the right side.

The data collected from both groups included demo-
graphics, details of the surgery, and perioperative compli-
cations. The operative time was calculated from the start of
the skin incision to skin closure. The visual analog pain
scale (VAPS) score was recorded on postoperative days 1
and 3. The pain scale used ranged from 1 (lowest pain) to
10 (worst).

Retroperitoneoscopic adrenalectomy procedure

Retroperitoneoscopic adrenalectomy is performed accord-
ing to principles described in detail by Walz et al. [2, 8, 9].
The operation is carried out with the patient under general
anesthesia and in the prone position supported on mat-
tresses. An arterial catheter, a nasogastric tube, and a uri-
nary catheter are always used.

The operation begins with a 1.5 cm incision placed just
below the tip of the 12th rib (Fig. 1). After sharp dissection
of the subcutaneous and muscle tissues, the dorsolumbar
fascia (Gerota’s fascia) is reached and sharply perforated.
Special care is needed to ensure that the opening is the
right size to accommodate a 10 mm blunt-tip trocar but not
large enough to allow the escape of carbon dioxide (CO,).

Next, 5 and 10 mm reusable trocars are placed under
direct finger guidance: the former 4-5 cm laterally toward
the midaxillary line and the latter just next to the sacro-
spinal muscles. Finally, a disposable 10 mm blunt-tip tro-
car is introduced through the initial incision site.
Insufflation of CO, starts from this trocar, and a CO,
pressure within a range of 25-30 mmHg is maintained.

Fig. 1 Patient position in posterior retroperitoneoscopic adrenalec-
tomy. Three trocars (A = 10 mm, B = 10 mm, and C = 5 mm) are
inserted below the 12th rib

@ Springer



3586

Surg Endosc (2011) 25:3584-3589

Retroperitoneoscopy is performed with a 10 mm 30°
camera initially introduced through the medial trocar.

The first operative step involves the creation of a cavity
by pushing away the retroperitoneal fatty tissue toward
Gerota’s fascia. This step is accomplished with blunt dis-
section and is almost bloodless. Subsequently, the camera
is placed through the sacrospinal trocar, and the dissection
begins using ultrasonic scissors.

At this time, the adrenal gland tumor can be visualized,
but the major concern is to find the upper pole of the
kidney. After this anatomic landmark is found, the fatty
tissue between the kidney and the adrenal gland is sharply
separated. From then on, all efforts are focused on finding
the adrenal vein. On the right side, the vein is short and
found in the posterolateral position on the posterior surface
of the vena cava. On the left side, the adrenal vein is long
and lies caudal and medial to the upper pole of the kidney.

After adrenal vein ligation, dissection proceeds in a
fairly easy manner using ultrasonic scissors. After com-
plete excision of the adrenal gland, extraction is accom-
plished with a retrieval bag system. No drains are placed.
Fascia and skin closure are performed in a usual way with
absorbable sutures.

Statistical analysis

Summary statistics are presented as median, range, and
25th (Q1) and 75th (Q3) percentiles. Groups were com-
pared using chi-square analysis, the Mann—Whitney U test,
the independent-samples -test, and the Wilcoxon matched

pairs test, as appropriate. Statistical significance was set at
a p value less than 0.05, and all reported P values were
two-sided. Data analysis was performed with SPSS 17.0
(SPSS, Chicago, IL, USA).

Results

In this study, 30 patients with retroperitoneoscopic adre-
nalectomy (21 women and 9 men who had a median age of
53 years; range, 21-69 years) and 30 with the laparoscopic
anterior approach (19 women and 11 men who had a
median age of 49.5 years; range, 25-64 years) were trea-
ted. The baseline demographics were comparable between
the two groups in terms of patient age, gender, laterality,
surgical indication, and histologic diagnosis (Table 1).
However, the laparoscopic patients were treated for sig-
nificantly larger tumors than the retroperitoneoscopic
group (P = 0.035).

Table 2 summarizes the intra- and postoperative results.
All the retroperitoneoscopic adrenalectomies ended suc-
cessfully without conversion. In terms of location, 20
tumors were on the left side (median tumor size, 4.5 cm;
range, 1.5-8.0 cm), and 10 tumors were on the right side
(median tumor size, 3.3 cm; range, 1.5-6.2 cm). The
overall median size of the posterior excised tumors was
3.8 cm (range, 1.5-8.0 cm). The final histology of the
lesions removed included nine adenomas associated with
Cushing’s syndrome, eight adenomas associated with
subclinical Cushing’s syndrome, six pheochromocytomas,

Table 1 Patient demographics

Posterior Laparoscopic group P Value
retroperitoneoscopic
group
No. of patients 30 30
Median age: years (Q1, Q3) 53.0 (39.5, 62.0) 49.5 (44.5, 55.0) 0.348
Male/female 9/21 11/19 0.584
Laterality (left/right) 20/10 14/16 0.118
Median tumor size: cm (Q1, Q3) 3.8(23,5.5) 49 (3.9, 5.6) 0.035
No. of patients with adrenal disease
Cushing’s syndrome 9 9
Subclinical Cushing’s syndrome 8 9
Pheochromocytoma 6 6
Primary aldosteronism 4 4
Androgen hypersecretion 1 0
Metastasis 2 2
Histologic diagnosis
Cortical adenoma 19 21
Pheochromocytoma 6 6
Metastasis 2 2
Q1 25th percentile, Q3 75th Cortical or nodular hyperplasia 3 1

percentile

@ Springer



Surg Endosc (2011) 25:3584-3589 3587
Table 2 I.ntra— and Posterior Laparoscopic P Value
postoperative results retroperitoneoscopic ~ group
group
No. of patients 30 30
Median operative time: min (Q1, Q3) 90.0 (73.8, 120.0) 77.5 (67.3, 96.3) 0.138
Median postoperative stay: days (Q1, Q3) 22,2 4 (3,4 <0.001
Median VAPS on postoperative day 1 (Q1, Q3) 1008, 1) 43,4 <0.001
) Median VAPS on postoperative day 3 (Q1, Q3) 0 (0, 0) 33,4 <0.001
gelr Czef]tgi‘lg’ercemﬂe’ Q3 75th Cost (€) 1,500 4,500 <0.001
EVOLUTION OF OR TIME IN uneventful intra- and postoperative course hemodynami-
_ RETROPERITONEAL GROUP cally. The upper trunk cutaneous emphysema proved to be
180 - the most consistent intraoperative event in these series
ol ORTIME together with an increase in arterial blood CO, pressure
el and end CO, tidal volume. Carbon dioxide retention had no
R clinical significance and was easily treated with an increase
100 in the respiratory rate. In one patient, the cutaneous
80 7 emphysema with eyelid edema persisted for 24 h but
60 eventually resolved spontaneously within the next 24 h
40 1 without any untoward clinical consequence.
20 1 The median VAPS scores were significantly lower for
0 1- -3- 5’ -?- -9- .11' -13' '15: ‘li; '19' 21 2 3 2 5 '27' 29 1 the retroperitoneoscopic group on both postoperative days

Fig. 2 Evolution of operative time in the retroperitoneal group

four aldosteronomas, two adrenal metastases, and one
androgen-producing tumor.

The median operative times were comparable between the
two procedures (90 min; range, 60—165 min vs. 77.5 min;
range, 55—-120 min; P = 0.138). The median operative time
for retroperitoneoscopic adrenalectomy was the same irre-
spective of the tumor location (median operative time,
90 min; range, 60—165 min for tumors on the left vs. 90 min;
range, 80—130 for tumors on the right). An interesting finding
was that the median operative time was significantly reduced
after the 20th case (97.5 min; range, 80—165 min vs. 70 min;
range, 60—-110 min; P < 0.001) (Fig. 2).

We had no serious intraoperative hazards, and intraop-
erative transfusion was never needed. Drainage of the
retroperitoneal space was never used. Given the awkward
position of the patient, circulation instability never occur-
red, even in patients with pheochromocytomas who had an

1 and 3 (respectively, 1; range, 0-1 vs. 4; range, 3-6;
P < 0.001 and 0; range, 01 vs. 3; range, 2-6; P < 0.001)
(Fig. 3). Postoperative analgesia for the retroperitoneal
group actually was required only for the first 24 h by
means of paracetamol and one or two doses of a nonste-
roidal antiinflammatory drug (NSAID). The patients in the
laparoscopic group needed regular doses of the same
scheme of drugs for a much longer time (4-5 days) plus
some doses of opioids.

The median postoperative hospital stay for the patients
in the retroperitoneoscopic group was significantly shorter
than for the laparoscopic patients (2 days; range, 2-3 days
vs 4 days; range, 3—-6 days; P < 0.001). No mortality was
encountered in either group. A specific complication of the
posterior approach was a lateral abdominal swelling that
occurred in four patients and persisted for several days
postoperatively (in one patient, this swelling resolved in
6 weeks) without any other clinical effect. We had no
problems with wound healing, and the cosmetic results
were excellent.

Fig. 3 Comparison of COMPARISON OF VAS SCORE B COMPARISON OF VAS SCORE
postoperative pain. Visual A ON DAY 1 2 ON DAY 3
analog pain scale (VAPS) score 8 & I—RETNO —"LAP|
on postoperative days 1 (A) and s — :
3 (B) g ° [=—RETRO _——LAP]| :

) 3

2, 2

—— o e—
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The average cost for patient hospitalization was signif-
icantly lower for the patients treated by the posterior
approach (1500 € vs. 4500 €; P < 0.001).

Discussion

During the era of open adrenalectomy, the awkward ana-
tomic position of the adrenal glands in the most cranial part
of the retroperitoneal space necessitated large incisions,
either anterior or posterior. However, posterior open
adrenalectomy had become the standard of care for small
adrenal lesions, mainly due to better operating time, less
blood loss, and shorter patient recovery compared with its
transperitoneal variant [10, 11].

The advent and rapid evolution of minimally invasive
surgery brought the laparoscopic approach to the forefront
due to multiple reports of minimal postoperative pain,
faster convalescence, and shorter postoperative hospital
stay [12-14]. A little later, many authors described purely
retroperitoneal endoscopic methods using either lateral or
dorsal (posterior) approaches [2, 8, 15-17]. Currently,
posterior retroperitoneoscopic adrenalectomy comprises an
alternative, albeit less popular, option in adrenal gland
surgery.

In the current series, posterior retroperitoneoscopic
adrenalectomy proved to be equally safe and fast and vastly
superior in terms of postoperative pain and overall hospital
stay compared with the laparoscopic approach. We started
to perform posterior retroperitoneoscopic adrenalectomy
after extensive experience with laparoscopic transperito-
neal adrenalectomy. Probably, this fact highlights the rel-
atively short learning curve, as reflected by the statistically
significant difference in the operative times between our
first 20 and final 10 retroperitoneoscopic cases. Moreover,
the ability to reproduce comparable operative times
between these methods is indeed a compliment for the
retroperitoneoscopic method.

The most striking and consistent feature of this series,
however, was the negligible postoperative pain and the
patient’s feeling of well-being. Most patients needed a few
doses of paracetamol and one or two doses of an NSAID.
All patients felt able to walk around without pain the
afternoon on the day of surgery, and all were started on
clear liquid diet some hours after the operation. The hos-
pital stay and the overall hospitalization cost also were
clearly better for the posterior group.

Few publications have directly compared the transperi-
toneal laparoscopic and posterior methods. Rubinstein
et al. [6] reported a prospective, randomized trial of
transperitoneal versus retroperitoneal laparoscopic meth-
ods. In their series of 57 consecutive patients with a mean
adrenal mass size of 2.7 cm, there were no statistically
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significant differences, and the authors concluded that for
most benign adrenal lesions, laparoscopic adrenalectomy
can be performed safely and effectively by both
approaches.

Yoneda et al. [18] published a comparison between the
laparoscopic and posterior lateral retroperitoneal approa-
ches that favored the former in terms of operative time. It
was a small series of eight cases per arm, with a mean
adrenal tumor size of 2.4 and 1.75 cm, respectively. Tai
et al. [19] in a series of 40 patients showed no statistically
significant differences in terms of operative time, rate of
conversion, and complications between the lateral trans-
peritoneal and lateral retroperitoneal approaches. All the
aforementioned series compared the lateral with the
transperitoneal approach in contrast to our series, which
analyzed the dorsal retroperitoneoscopic technique.

The financial advantage of the posterior retroperito-
neoscopic technique was indeed another consistent feature
in our series. This advantage is attributed to the reusable
instruments used in the retroperitoneoscopic group, which
is in stark contrast to the laparoscopic approach, in which
dependence on multiple disposable trocars and instruments
appears to be mandatory. In addition, the hospital stay was
shorter for the patients treated with retroperitoneoscopic
adrenalectomy than for those treated with the laparoscopic
anterior approach.

The nonrandomized setting of our study and the fact that
the laparoscopic patients were treated for significantly
larger tumors than the retroperitoneoscopic group (Table 1)
are potential limitations of our study.

Conclusions

In this series, posterior retroperitoneoscopic adrenalectomy
compared with laparoscopic adrenalectomy was safe, fast,
and vastly superior in terms of postoperative pain and
hospital stay. Because of the ability to produce such
excellent operative results together with impressive patient
recovery and significantly reduced operative cost, the
authors suggest that the retroperitoneoscopic approach
should become the method of choice in minimally invasive
adrenal surgery.
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