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Comparative Study of Laparoscopic and Open Adrenalectomy
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Background: Laparoscopic adrenalectomy (LA) had become the preferred operation for
management of adrenal neoplasm. We conducted this cohort study to evalu-
ate the outcome of laparoscopic and open adrenalectomy (OA).

Methods: A total of 67 patients with complete medical records were included in this
study. Thirty patients underwent OA and the other 37 patients received LA.
The intraoperative and perioperative data analyses focused on surgery time,
blood loss, pain scale rating, resumption of oral feeding, hospital stay, com-
plications and convalescence.

Results: LA was completed in all 37 patients without conversion to OA or mortality.
The surgery times (203.4 vs. 192.9, p = 0.776) were similar for both OA and
LA groups. There was less blood loss in the LA group (355.0 vs. 104.0, p =
0.021). The postoperative pain scale rating was lower in the LA group (5.6
vs. 4.5 p = 0.035) as was analgesia demand (57.4 vs. 3.7, p < 0.001). Oral
feeding resumed earlier in the LA group (91.7 vs. 16.4, p < 0.001) and these
patients had a shorter postoperative hospital stay (8.4 vs. 3.9, p < 0.001). The
complication rate in both groups was similar. In the LA group, patients with
primary aldosteronism had shorter surgery times and less blood loss than
patients with other tumor types (p < 0.05).

Conclusions: LA results in good surgical outcome without increased risks. We suggest that
LA should be the preferred choice for management of adrenal neoplasms.
We also suggest that surgeons inexperienced in LA consider beginning with
a case of primary hyperaldosteronism.
(Chang Gung Med J 2006;29:468-73)
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Adrenalectomy is indicated in most functional
adrenal neoplasms and large incidentalomas.

After Gagner reported the first experience in 1992,(1)

laparoscopic adrenalectomy (LA) has been the stan-
dard procedure for management of benign adrenal
neoplasms in many centers worldwide in the past
decade.(2-4) However, its application in adrenal cancer
and metastatic adrenal tumor is still controversial.(5,6)

Although there were some specific circumstances
that indicated use of one particular approach, both
retroperitoneal and transperitoneal approaches have
been reported with satisfactory results.(7,8) Most
research in the literature compares the outcome of
LA to previous open surgery.(2-4,6) We present this
study, undertaken in a single institution, to evaluate
the results of open and LA.
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METHODS

Thirty-seven patients underwent transperitoneal
LA from January 2001 to December 2004. There
were also 30 patients who had open adrenalectomy
(OA) during the same period. The decision for OA or
LA was dependant on the patient and therefore not
randomized. All the patients underwent complete
hormone studies, including blood cortisol, potassi-
um, aldosterone, renin, adrenal corticotropin hor-
mone levels, and urine vanillylmandelic acid
(VMA), catecholamine and cortisol levels. Adrenal
scans and image studies were also performed. The
indications for adrenalectomy were functional tumor,
nonfunctional tumor larger than 4-cm and inciden-
taloma less than 4-cm but with increasing size. Any
patient with a tumor larger than 6-cm underwent OA
and was excluded from the study.

Transperitoneal anterior approach
The LA procedure was modified from the previ-

ous report.(3) Briefly, the patient was placed in a 60-
degree semi-decubitus position and pneumoperi-
toneum was obtained by Veress needle. Three or four
2-mm to 10-mm ports were inserted, the adrenal vein
was ligated with hemoclips, specimen was placed in
a surgical glove and removed from the umbilical
wound.

Analysis
Data were collected in a retrospective fashion

for all patients by review of their medical records,
including the anesthesia record, pathology report and
surgical notes. Surgery time was defined as the peri-
od from the first incision to complete closure of the
skin incision. Postoperative hospital stay was calcu-
lated by assigning the day of surgery as day 0. Blood
loss was obtained from the anesthesia record.
Postoperative wound pain was rated by visual ana-
logue scale in the nursing record 48 hours after
surgery. Convalescence was defined as complete
return to normal daily activity. Patients were inter-
viewed at the latest follow-up. A careful physical
examination was performed to look for signs of
abdominal wall complications related to surgery,
such as chronic pain, numbness, hernia and muscular
laxity. The resolution of clinical symptoms and hor-
mone status were also recorded. Data are expressed

as mean plus or minus standard deviation and 95%
confidence interval (95% CI). Statistical significance
was analyzed by SPSS 11.5 software using analysis
of variance, Post Hoc test, Wilcoxon’s rank-sum test,
independent Student t test and Fisher’s exact test,
with significance defined as p < 0.05.

RESULTS

The demographic data are listed in Table 1.
There was female preponderance in the LA group.
The mean age, weight, height, body mass index, lat-
erality of tumor and American Society of
Anesthesiologist (ASA) score were all statistically
insignificant between the two groups. The mean
tumor size was smaller in the LA group (p > 0.05).
There was one patient with bilateral pheochromocy-
toma in each group and these patients only received
right adrenalectomy due to the active uptake of the
right adrenal gland by adrenal scan. Pheochromocy-
toma (n = 12) was the most common tumor type in
the OA group followed by primary aldosteronoma.
The most common tumor type in the LA group was
primary aldosteronoma (n = 10) followed by
pheochromocytoma. Indications for adrenalectomy
were comparable for both groups (Table 2).

The difference in mean surgical time between
the LA and OA groups was not statistically signifi-
cant (192.9 minutes vs. 203.4 minutes, p = 0.776).
However, the LA group had decreased blood loss
(104.0 ml vs. 355.0 ml., p = 0.021), more rapid
resumption of oral feeding (16.4 hours vs. 91.7

Table 1. Demographics of Adrenalectomy Patients

LA OA p-value

Number 37 30
Mean Age (yr) 42.0 13.1 46.0 11.5 0.324
Gende 0.630

Male 15(40.5%) 15(50%)
Female 22(59.5%) 15(50%)

Laterality 0.809
Right 16(53.3%) 14(46.7%)
Left 21(55.3%) 17(44.7%)

Tumor size (cm) 3.3 1.2 4.2 2.6 0.318
ASA score 2.2 0.5 2.4 0.8 0.596
BMI (kg/m2) 24.7 3.4 24.1 4.2 0.402

Abbreviations: LA: laparoscopic adrenalectomy; OA: open
adrenalectomy; ASA: American Society of Anesthesia; BMI:
body mass index.
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hours, p < 0.001), decreased analgesia (morphine
equivalent) use (3.7 mg vs. 57.4 mg., p < 0.001),
lower pain scale rating (4.5 vs. 5.6, p = 0.035), short-
er hospital stay (3.9 days vs. 8.4 days, p < 0.001) and
quicker convalescence (3.8 weeks vs. 8.4 weeks, p <
0.005). One patient with right pheochromocytoma
and concomitant liver cirrhosis died of hepatic fail-
ure one week after OA. In the LA group, one patient
with Cushing’s syndrome had a splenic artery injury
with blood loss of 800 ml and received a blood trans-
fusion. There were no differences in major complica-
tions (5.4% vs. 3.3%, p = 0.63). No patient in the LA
group required conversion to open surgery. (Table 3)

Table 4 shows intraoperative and postoperative
data according to tumor pathology for the LA group.

The patients with primary aldosteronism had shorter
surgery times, smaller tumor sizes, earlier resump-
tion of oral feeding and shorter hospital stays (p <
0.05). On the other hand, the patients with Cushing’s
syndrome had the longest hospital stays and more
blood loss (p < 0.05). Patients with pheochromocy-
toma had the longest surgery times (p < 0.05). Two
complications, including splenic artery injury and
ileus, were noted in patients with Cushing’s syn-
drome and pheochromocytoma, respectively.

DISCUSSION

Laparoscopic surgery has had a great impact on
urological operations. After the first laparoscopic
nephrectomy,(9) laparoscopy was applied in almost all
urological surgeries. LA is worthy of note among
such surgeries. Before the 1990s, open adrenalecto-
my with a large wound was the only way to remove
the deep seated but small adrenal tumor. Patients
usually suffered from significant morbidity and slow
recovery. Since Gagner described his first experi-
ence,(2) LA has been accepted as the treatment of
choice worldwide.

Based on our results, LA has several significant
advantages over the open approach. There was
decreased blood loss due to the delicate dissection

Table 2. Indications for Adrenalectomy

LA OA

Pheochromocytoma 9* 12*
Cushing’s syndrome 8 3
Conn’s adenoma 10 8
Cortical adenoma 6 5
Other† 5 3

Abbreviations: LA: laparoscopic adrenalectomy; OA: open
adrenalectomy.
Conn’s syndrome = primary hyperaldosteronism
* one patient (each group) had bilateral pheochromocytoma
† including myelolipoma and ganglioneuroma

Table 3. Perioperative and Postoperative Parameters

LA OA p-value
Mean (95% CI) Mean (95% CI)

Intraoperative
Surg time (min) 192.89 203.43 0.776

(144.72-224.48) (174.86-267.85)
Blood loss (ml) 104.04 355.00 0.021*

(21.66-164.76) (102.69-607.31)
Perioperative

Feeding time (hr) 16.38 91.70 < 0.001*
(10.85-21.91) (80.29-102.11)

Pain scale rating 4.5 (3.4-5.6) 5.6 (4.9-6.3) 0.035*
Analgesics (mg) 3.68 57.37 < 0.001*

(2.25-5.11) (37.26-77.48)
Length of stay (day) 3.9 (2.8-5.0) 8.4 (7.0-9.8) < 0.001*
Convalescence (wk) 3.8 (2.7-4.9) 8.4 (6.2-10.6) 0.005*
Complications 2 (5.4%) 1 (3.3%) 0.634

Abbreviations: LA: laparoscopic adrenalectomy; OA: open adrena-
lectomy; CI: confidence interval; Surg, surgery.
* Statistically significance p < 0.05, Student’s t test.

Tables 4. Results of Stratified Tumor Pathologies of
Laparoscopic Adrenalectomy

Conn Cushing Adenoma Pheo p-value
(n = 10) (n = 8) (n = 11) (n = 8)

Surgery time 158.5** 220.2 172.0 238.7** 0.026*
(min)
Blood loss 51.8** 181.2** 60.0 153.7 0.083
(ml)
Feeding time 12.1** 19.2** 15.0 20.2** 0.030*
(hr)
Length of stay 3.0** 4.5** 4.3 4.3 0.105
(day)
Tumor size 1.7** 2.8 3.5** 3.9** 0.027*
(cm)
Complication 0 12.5% 0 12.5%

Abbreviations: Conn: Conn’s disease (primary hyperaldos-
teronism); Cushing: Cushing’s syndrome; Pheo: pheochromocy-
toma.
* p < 0.05 (ANOVA test, between groups).
** The mean difference is significant at the 0.05 level, Post Hoc
Test.
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and magnified effect of laparoscopy. Postoperative
pain was less and cosmeses was better due to the
smaller incision. Oral feeding was resumed earlier,
the postoperative hospital stay was shorter and return
to daily activity was quicker in patients in the LA
group. Other studies have reported similar results.(10-

12)

There are some disadvantages in performing
LAs. One of the most important is the steep learning
curve.(13) Some centers, including ours, did not have a
mentor available for the first LA. The way we over-
came this was to select a simple case and repeat pre-
operative simulation until the surgeon and the whole
team had confidence to complete the operation. It
was also helpful to review videotape of such proce-
dures. Never feel embarrassment in converting to
OA when there is risk to the patient or it is hard to
proceed. Animal laboratory practice may help but
does not always represent the clinical situation. The
surgery time may become comparable with the open
approach after one overcomes the learning curve.(10-12)

The second drawback was the cost of laparoscopic
instruments. However, if we take the more rapid
return to work into consideration, the patient may
gain more than he pays: the patient undergoing LA
can return to work almost one month earlier (3.8 vs.
8.4 weeks). We believe that the patient can earn more
within that month than the cost of the surgical instru-
ments.

Although we did not preclude pheochromocy-
toma from LA initially, we found it challenging to
manage such a tumor. The surgery time was pro-
longed due to the easy bleeding of this hypervascular
tumor and potential hypertensive crisis.(14,15) The
longest surgery time in the study was 360 minutes
for a patient with right pheochromocytoma and he
was readmitted one week postoperative for ileus. LA
on a friable Cushing’s adenoma was also difficult:
we removed the tumor with adjacent fatty tissue to
reduce directly grasping the adenoma. Many studies
have reported the improved outcome of LA for
Cushing’s syndrome compared to OA, especially in
wound healing.(12,16) As listed in Table 4, we recom-
mend selecting a patient with aldosteronoma as the
first case for the LA beginner. This tumor was one of
the most common indications in some studies and is
suitable for laparoscopic extirpation because it is
small in size, benign, well-defined and confined in
the adrenal gland.(15,17)

Adrenal cancer is still a controversial indication
for LA. When dealing with malignant disease, it is
critical that laparoscopic intervention does not com-
promise accepted oncological surgical principles.
This study excluded metastatic adrenal tumors and
tumors larger than 6-cm as potential malignant dis-
ease. Well-experienced laparoscopic surgeons in the
literature have reported only small tumor cases.(4,5)

Port site metastasis, local recurrence and open con-
version have been reported.(18-20) It is too early to con-
firm the efficacy and safety of LA for adrenal cancer.

In conclusion, we compared the outcome of LA
and OA in a cohort study and clearly showed the
benefits of the laparoscopic approach. Based on our
results, LA can be performed safely and efficiently,
and we recommend that LA should be the treatment
of choice for benign adrenal neoplasms without
malignant potential. We also suggest that surgeons
inexperienced in LA consider beginning with a case
of primary hyperaldosteronism.
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