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Transperitoneal or retroperitoneal laparoscopic adrenalectomy: choosing proper
technique for certain candidates

Transperitoneal ya da retroperitoneal laparoskopik adrenalektomi: Belirli hastalarda uygun teknigin secimesi
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Summary

Laparoscopic adrenalectomy (LA) is currently the golden
standard for the surgical management of small benign
adrenal tumors. It is not clear yet if the procedure
is appropriate for the management of adrenal malig-
nancies. Transperitoneal or retroperitoneal laparoscopic
approaches have been proven feasible and efficient in
the surgical resection of the adrenal gland, each of them
demonstrating particular advantages and disadvantages.
The selection of the approach should be individualized for
each patient. Complication rates of LA are similar to open
surgery. Operative time is longer, but LA has advantages
in terms of postoperative course of the patient. Further
experience with LA would elucidate the indications regard-
ing malignant adrenal tumors.
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Ozet

Laparoskopik adrenalektomi (LA), kicik boyutlu benign
adrenal timorlerin cerrahi tedavisinde glnimizde altin
standart yaklagimdir. Bu girisimin adrenal malign timérle-
rin tedavisinde uygun olup olmadigi heniiz kesinlesmemis-
tir. Belirli avantaj ve dezavantajlari ile transperitoneal ya da
retroperitoneal laparoskopik yaklagimlarin, adrenal bezin
cerrahi rezeksiyonunda uygun ve etkili oldugu ortaya kon-
mustur. Hangi yaklagsimin secilecegine hastaya ¢zel karar
verilmelidir. LAda komplikasyon oranlari agik cerrahi ile
benzerdir. Operasyon suresi daha uzundur, ancak posto-
peratif hasta seyri yoéninden LA avantajlidir. LA ile deneyi-
min artmasi ile malign adrenal timérlerde de uygulanmasi
muUmkun olabilecektir.

Anahtar sézciikler: Adrenal timér; laparoskopik adrenalekto-
mi; retroperitoneal; transperitoneal.
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Adrenalectomy is a surgical procedure for pri-
mary or metastatic benign or malignant tumors of the
adrenal gland. In 1991, Snow et al.lY introduced the
method and Gagner et al.’’ documented the technique
of laparoscopic adrenalectomy (LA) in 1992. Since
then, LA has become the generally accepted standard
of care for the majority of adrenal tumors. There are
well-documented advantages of laparoscopy over
open surgery. Improved cosmetic results, less bleed-
ing, shorter hospital stay, decreased postoperative
pain, shorter recovery are main advantages of LA.
In addition, LA allows better visualization of the
operative field than open surgery, since adrenal gland
lesions are usually relatively small and located deep
in the retroperitoneum and close to other vulnerable
structures.’ The above advantages have led to the

widespread use of LA in the management of adrenal
gland tumors. Herein, we review the indications and
contraindications of LA proposing a guide for selec-
tion of appropriate laparoscopic technique for any
particular candidate of LA.

Indications and contraindications of LA

LA is currently the gold standard approach for the
management of benign adrenal tumors. Functional
benign tumors, such as primary aldosteronism,
Cushing’s syndrome, and pheochromocytoma as well
as non-functioning tumors, such as ganglioneuroma,
non-functioning adenoma, myelolipoma, and cyst are
among the indications of the procedure.'! However,
there is an ongoing debate on whether LA can be
used in the management of the malignant tumors of
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adrenal gland. Benign adrenal tumors treated lapa-
roscopically should not exceed 10-12 cm, due to the
increased possibility of malignancy.™! Laparoscopic
management of malignant tumors is still questionable
for the high risk of tumor spillage reported in several
LA studies of malignant adrenal tumors. Tumor spill-
age is associated with local recurrence and peritoneal
or port site dissemination.!®! The relatively small adre-
nal malignancies could be considered as an exception
to the above mentioned criteria due to the association
of these tumors with secondary metastases and not
with local involvement. These tumors do not usually
invade beyond the adrenal capsule. Thus, survival
rates and negative surgical margins found in laparo-
scopic resection are comparable to open surgery.[®”

Relative contraindication of LA include surgeon’s
limited experience and benign tumors larger than
12 cm due to technical difficulties posed during
extraction, limitation of working space, longer opera-
tive time, high total blood loss, and likelihood of
malignancy.># Since the debate on whether adrenal
malignancies should be managed laparoscopically
is ongoing, surgeons should choose ideal candidates
for LA very carefully. Local invasion into adjacent
structures is considered an absolute contraindication
of the procedure. Furthermore, any systemic disease
precluding laparoscopic approach such as severe
cardiac or respiratory disorders, uncorrected coagu-
lopathy and cranial hypertension as well as symptom-
atic pheochromocytomas during pregnancy should be
considered as contraindications for LA. Other relative
contraindications include patients with cardiopulmo-
nary diseases that could tolerate pneumoperitoneum
poorly, morbid obesity especially in case of trans-
peritoneal approach, prior abdominal surgery which
is associated with the presence of adhesions, and the
possibility to convert to open surgery.!

Surgical approaches for laparoscopic resection
of adrenal gland

Both transperitoneal and retroperitoneal approach-
es have proven to be feasible and safe in case of LA.
Transperitoneal LA could be performed by anterior or
lateral approach while retroperitoneal access could be
achived by either posterior or lateral approach. In all
LA approaches, the anterior side of the adrenal gland
is accessed and the early identification and ligation of
adrenal vascular supply is facilitated.

In the anterior transperitoneal approach four tro-
cars are usually inserted. The patient is placed in

supine position with abducted legs, and a cushion
supports the lumbar spine. Additional trocars might
be needed for the insertion of multiple retractors as
the surgeon works against gravity and continuous
retraction of interfering organs during dissection is
needed. The general arrangement of the trocars is
subcostal. One trocar is inserted by Hasson tech-
nique at the midclavicular line. Working trocars are
then inserted between the anterior-axillary line and
posterior-axillary line at the level midway between
the costal margin and the iliac crest. Retracting for-
ceps are inserted through a trocar along the anterior
or posterior axillary lines.!'-%!

In case of lateral transperitoneal approach, patient
is placed in lateral decubitus position on a 60° to 80°
angle and the operation table is flexed at patient’s
waist in order to create enough space between the
ipsilateral costal margin and the iliac crest. After
establishing the pneumoperitoneum by Veress needle
or by Hasson technique, three to four trocars are
usually placed between the midclavicular line and
anterior axillary line 2 cm caudally to the costal
margin. One trocar is used to host a 30° lens laparo-
scopic camera, two trocars host surgeon’s graspers
and cautery while a 4th (optional) trocar is used for
fan retractor insertion (Fig. 1). The latter instrument
is used for liver or spleen retraction in right and left
LA, respectively.”

During both transperitoneal approaches, the proce-
dure is continued after inserting the trocars in almost
identical fashion. Dissection of the posterior parietal
peritoneum takes place to access the retroperitoneal
space after gentle retraction of the liver and the spleen
in the right and left LA, respectively. Identification
of the upper pole of the ipsilateral kidney and of

Mobilization of the upper pole of the large adrenal
tumor. The fan retractor provides more working
space by retracting the liver away from the dis-
section site.

Figure 1
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major vessels (vena cava, descending aorta) follows.
Careful dissection of periadrenal fat to safely identify
adrenal veins and supplying arteries is the next step.
All vessels are carefully being clipped and ligated
before gland extraction (Figs. 2, 3).

For the lateral retroperitoneal (or flank) approach,
patient is placed in the lateral decubitus position as
described in case of lateral transperitoneal approach.
Using an open Hasson’s technique a small skin inci-
sion is performed in the mid-axillary line, 3 cm above
the iliac crest. The incision is expanded through the
abdominal muscle layers and the transversalis fascia
is opened. In this approach, Gerota’s fascia is sug-
gested to be kept intact as working space is being
created in the posterior pararenal fossa where peri-
nephric fat tissue is kept outside the operative field. A
high pressure dissecting balloon is then introduced in
the incision in order to expand the created space and
to allow the establishment of the pneumoretroperi-
toneum at 10 mmHg after its retrieval. Under direct
vision through the laparoscope, a second trocar is
inserted in the posterior axillary line, 2 cm superior to
the first trocar. Then, the anterior peritoneal reflection
is pulled down medially using a laparoscopic dissec-

Figure 3 The adrenal artery ligated by clips.

tor inserted from the second trocar. The laparoscopic
dissector expands the surgical field, given that it is
partially surrounded by the loose peritoneum layer.
Finally, a third trocar is being inserted as medially as
possible, in the abdominal wall previously lined by
the pulled peritoneal reflection.['¥]

In case of posterior retroperitoneal (lumbar)
approach, the patient is placed in a prone-jackknife
position and the operation table is flexed at patient’s
waist. After determining the location of underlying
kidney and adrenal gland through a percutaneous
ultrasound examination, a small incision is performed
2 cm bellow the tip of the 12th rib. Under direct
vision or by blunt dissection using surgeon’s finger,
the Gerota’s space is entered. Using a high pressure
balloon dissection, working space is created inside
Gerota’s space. Carbon dioxide insufflation (12-15
mmHg pressure) is then established and two addi-
tional trocars are inserted under direct vision by a 45°
lens laparoscope bilaterally of the first port.'”]

The technique for dissection in both retroperito-
neal approaches is similar in concept. However, the
operation during the lateral flank approach starts by
identification of inferior adrenal vessels connecting
the adrenal gland with the underlying kidney. Gentle
cranial retraction of the adrenal gland and caudal
retraction of the ipsilateral kidney follows and cre-
ates an access to the medial part of the adrenal gland
where the main vascular supply exists. On the con-
trary, the middle adrenal vessels are firstly ligated in
the posterior lumbar approach. The latter maneuver
is feasible since the posterior approach provides
direct access to the adrenal hilar vessels without the
necessity of retracting any organs or manipulating the
fragile adrenal gland.l'¥! Early ligation of main ves-
sels reduces the risk of major bleeding due to tissue
retraction and blind dissection. Moreover, the surgeon
could proceed more comfortably to the rest of the dis-
section around the gland until it is totally free from
surrounding tissues.

Choosing proper candidates for each
laparoscopic approach

Each of the four aforementioned approaches of LA
poses different advantages and disadvantages. Each
approach is suitable for a particular group of patients.
The anterior transperitoneal approach has the advan-
tage of performing bilateral adrenalectomy without
repositioning the patient. Moreover, the familiar
operation field is suitable for surgeons in the begin-
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ning of their learning curve. Nevertheless, working
space is not as wide as in case of lateral transperito-
neal approach where gravity retracts intrabdominal
organs away from the operative field.'!"! Lateral
transperitoneal approach is the surgical approach
characterized by the most wide operative field and is
suitable for excision of the large adrenal masses.

Patients not overweight or obese with a history of
a prior abdominal surgery are considered good can-
didates for the retroperitoneal approach, since intra-
peritoneal adhesions could interfere in the transperi-
toneal surgical field and increase the operative time
and risk of bleeding or intraabdominal organ injury.
The retroperitoneal approach provides direct access
to adrenal glands, and the performance of bilateral
adrenalectomy is feasible without repositioning the
patients when posterior retroperitoneal approach is
selected. In addition, retroperitoneal approach is asso-
ciated with shorter operative time when compared
with transperitoneal approaches.['* Nevertheless, the
retroperitoneal approach is characterized by the lim-
ited working space, and it is considered unsuitable for
large lesions.!'®! The posterior retroperitoneal approach
is associated with working space surrounded by solid
walls, and the space provided by the insufflation is
more restricted in comparison to the lateral retroperi-
toneal approach which is partially surrounded by the
loose tissue of peritoneum. It has been estimated that
only 70% of the working space created by the balloon
dilation is finally kept by the pneumoretroperitoneum
in posterior approach.l'" In addition, the periadrenal
fatty tissue is more prominent on the posterior aspect
of the adrenal gland and disturbs clear visualization of
the operation field. Overweight or obese patients (e.g.
in Cushing’s syndrome) are better to be treated via the
transperitoneal approach.!'*"”! The selection process of
the suitable candidates for a particular laparoscopic
approach taking into account parameters such as the
side of adrenalectomy, body mass index, prior abdomi-
nal surgery, and tumor size is presented in Fig. 4.

Clinical outcome

LA poses significant advantages over open adrenalec-
tomy including decreased blood loss, less postopera-
tive pain, and shorter hospitalization. On the contrary,
LA is associated with longer operative time than the
open approach with a mean duration of 2.5 hours.
Conversion rate of open surgery varies from 0% to
14%. Both operative time and conversion rate are
significantly depending on the surgical skill of the
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surgeon and decreases as surgical experience increas-
es.>14201 Complication rates of LA vary from 0% to
15%.29 In a multi-institutional study, Yoshida et al.l*
reported that 67% of the intraoperative complications
were vascular injuries, and the incidence was signifi-
cantly higher (82%) for the transperitoneal approach
in comparison to the retroperitoneal approach (18%).
The next most common intraoperative complication
is injury of the surrounding organs (liver, spleen,
pancreas, and stomach) during their manipulation and
retraction. Transperitoneal approach is associated with
higher rates of organ injuries. In addition, general com-
plications related to laparoscopy are port site infection
of hematomas, deep vein thrombosis, intrabdominal
organ injury during the creation of the pneumoperito-
neum and/or trocar insertion, but these complications
are encountered relatively rare. Finally, complications
associated with the underlying disease such as adrenal
insufficiency in bilateral adrenalectomy or postopera-
tive blood pressure disturbances in patients with pheo-
chromocytoma should be expected.!

Conclusion

LA is currently the golden standard for the surgi-
cal management of relatively small benign adrenal
tumors while an ongoing debate is still present on
whether LA is appropriate for adrenal malignancies.
Four laparoscopic approaches have been proven
feasible and efficient in the surgical resection of the
adrenal gland, each of them demonstrating particular
advantages and disadvantages. Since LA candidates
is a relatively heterogenous group of patients, we
suggest a personalized selection process of the most
appropriate approach in order to increase the effi-
ciency and decrease morbidity.
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