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Fig. 19.1. Overview of the anatomy of the adrenal glands. Note the origins of the three main
adrenal arteries: the inferior phrenic, aortic, and renal branches. Also note the single central veins
(except for a small accessory right adrenal vein) located superior and medial on the right, and in-

ferior and medial on the left.
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Pheochromocytoma

Sporadic (70%) or Familial (30%)

10% Rule : Bilateral, Malignant(difficult histologic
diagnosis), Extraadrenal — Zuckerkandel, para
ganglioma (MIBG scan)

Occasional typical symptoms

Repeat Endocrine workup in suspected case

Preop preparation — Alpha blockers followed by

Beta blockers to Orthostatic hypotension

Intraoperative management : nitroprussid,

beta blockers
Special consideration: MEN II, Von Hipple Lindau

(genetic testing available)



Evaluation of Incidentaloma

0.6% of Abdominal CT
Majority: small < 3cm, benign non functioning Adenoma
History & Physical
Complete Endocrine Workup, Imaging — MRI, Nuclear scans
R/O metastasis - Lung, Melanoma, RCC, Breast, Colorectal, or
ACC
Beware of : Subclinical Cushing
Intermittent secreting Pheochromocytoma
Myelolipomas
Surgery for :  Susp. Malignancy ( tu>5 cm, imaging features)
Hormonal functioning

Growing on observation
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Tumor > 6 cm (90%), rapid growing

Irregularity, necrosis, local invasion, regional LN on imaging / scans

Androgen secreting, Cushing

Avoid preop biopsy !

Plan surgical strategy: Radical Resection, avoid tumor spillage

Oncologic safety: laparoscopic / open surgery / thoracoabd
Nephrectomy, LN dissection, vascular reconstruction

Reoperation in local / regional recurrence — beneficial
Poor prognosis — 20% 5 y survival (improved by Mitotane)
















Recurrent ACC — Case Presentation
8 : %

//2007- d/t abdominal pain and hirsutism — CT
abdomen- mass with calcification in the RT

adrenal 4.6* 5.7 cm

High testosterone level

8/2007- first operation — Lap RT adrenalectomy

12/2008- PET CT-locally recurrence, surgical port

site recurrence

-t

) (
ale




Recurrent ACC — Case Presentation




Recurrent ACC — Case Presentation
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Recurrent ACC — Case Presentation

3/2009 —second operation- excision of RT adrenal bed

mass, omental mass, abdominal wall mass

4/ 2009- PET-CT- RT adrenal bed mass

5/2009- third operation- excision of RT adrenal bed mass
(4 cm)

10/2009- RT adrenal bed mass 4 cm-encircle the IVC

Was referred to our center




Recurrent ACC — Case Presentation
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Right Renal Artery

IVC posterior and anterior
encasement

compression




Recurrent ACC — Case Presentation

I\VVC Balloon catheter




Recurrent ACC — Case Presentation




Dissection of Tumor and Kidney

Renal Vein
stump




Recurrent ACC — Case Presentation
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Recurrent ACC — Case Presentation

SPECIMEN

Tumor

Renal

/Arte ry

T~

Renal Vein

2 year follow up — patient is alive, no local recurrence, suspected
lung metastases




Adrenalectomy - Surgical challenge

Retroperitoneal suprarenal location
Vascular anatomy — short vein, IVC, Renal vein,
Aorta

Adjacent organs — tail of pancreas, spleen, liver




Surgical Techniques

. Rt or Left Subcostal
Midline
Thoracoabdominal (right large tumors)

Posterior




Surgical Techniques

Laparoscopic : Trans abdominal (Right / Left lateral)

Retroperitoneal
P ——~—__Small tumors, limited

Posterior _— exposure




15t Report :
Michel Gagner 1992 NEJM

Gold Standard for small and medium size adrenal
tumors

Debateful in Large Tumors or susp, Malignancy

Sufficient Data showing oncological safety




Goitin D & Reissman P. Surg Endosc 18(5): 771-773, 2004
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Goitin D & Reissman P. Surg Endosc 18(5): 771-773, 2004




“Prepare for the Worst and Hope for the
Best”

OR setup:
- 2 units of Blood

- Open trays for open surgery (incl. Thoracotomy
+ vascular instruments)

- Hemostasis : Argon Beam Coagulator, Surgicelle,
Aviten, Glue

- Anesthesia Considerations : CV & A line, large bore
IV, Positioning of patient




Surgical procedure :
- Patient’s Position
- Trocar Configuration

- 2 Lap Suction devices

- Mark lines for open procedure (incl. Rt.
Thorax)




Surgical procedure (cont.):

-Expose all Major Vessels —
IVC, Lt. Renal V (always), Rt. Renal V (if needed)

- Beware of aberrant and accessory vessels

- Convert: vascular & liver invasion,
Kidney involvement?, safety?

“Conversion Is not Failure”




Various & Rich Vascular Supply
Relation to Major Vessels

Adjacent Organs involvement
Limited exposure
Malignancy? @







Laparoscopic adrenalectomy in patients with large
adrenal tumors.

Int J Urlol. 2005; 12(2):134-9

Naya Y ; Suzuki H ; Komiya A; et al.

Chiba University, Chiba, Japan.

16 pts. Tu>6cm Vs, 111 pts. <6cm

( 5 Cushing, 4 Pheochrom, 6 Non-Functioning, 1Ly)
OR Time : 210min Vs.175min

Blood Loss: 212cc Vs. 30cc

No Significant Differences in all Other
Parameters




Analysis of large versus small pheochromocytomas
Surgery. 2006; 140(4):553-9;

Wilhelm SM ; Prinz RA ; Barbu AM,; et al.

University Hospitals of Cleveland/Case Western Reserve
University, Cleveland, Ohio, USA.

25 > 6cm Vs. 40 < 6cm

Malignancy — 1/25 (4%) Vs. 0/40
Conversion — 3/25(12%) Vs. 0/40
Complications — No Difference

No Tu. Recurrence in > 6¢cm group
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Tumor size: 7.5£1.8, (up to 11cm).

Cortical adenoma 19(44%)
Pheochromocytoma 11 (25.6%)

In 1 (2.3%) suspected to be malignant
Myelolipoma 5(11.6%)
Metastasis 3 (7%)

ACC 4 (9.3%)
Cortical hyperplasia 1 (2.3%)




Pathology F/U Outcome

ACC
ACC
ACC
ACC

23m Disease free
9m Metastasis
32 m Disease free

n/a Periop mortality

No Local/Regional Recurrence




Lap Left Adrenalectomy




Lap Left Adrenalectomy




Lap Left Adrenalectomy




Lap Left Adrenalectomy




Lap Left Adrenalectomy for Large Adrenal Mass




Lap Right Adrenalectomy




Cortical Sparing Adrenalectomy

Leaving viable adrenal cortex in situ (reimplantation
In the past)

Rationale - avoid life long replacement therapy for
bilateral dis.

Potential indications : Familial Pheoch, MEN |1, VHL,
Bilat Aldosteronoma (AIMAH)

Technical feasible
High Recurrence Rate (up to 20% in MEN II, VHL)
Practically abondened




Complications

Laparoscopic < Open
3-20% overall morbidity, 0-1% Mortality
Massive bleeding - most disastrous complication
Injury to adjacent organs:
Left: spleen, tail of pancreas, splenic flexure of
colon, kidney
Right : Liver, hepatic flexure of colon, duodenum,
kidney, tension CO2thorax




Post operative Care

Cushing’s
post op Prednison , slow tapering (up to 2 years!)

Pheochromocytoma
- massive fluid administration(loss of alpha adrenergic
sympathetic tone)
- rebound hyperinsulin secretion and hypoglycemia
- beta blockers tapering
- life long follow up

Bilateral Adrenalectomy
replacement treatment glucocortic + mineralocortic




Robotic Laparoscopic Adrenalectomy

current status
No Proven Benefits (except PR)
Potential Risks
Never took off (more than 12 years since introduced)
Future Potential Benefits:

Integrated with 3D Image reconstruction,
“No Fly Zone”




3D Imaging of Adrenal Tumor Integration with
Laparoscopic Adrenalectomy










