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The aim of the study was to develop simple, minimally invasive method of transient multiple removal and subsequent reimplantation 
of abdominal and retroperitoneal organs with multisystemic neoplastic lesions, allowing subsequent reimplantation of the organ block after 
extracorporeal surgery.

Material and Methods. Ten human cadavers of subjects who died of causes unrelated to pathology of the abdominal organs were 
used in this study.

The anatomical experiment involved transient multiple removal of the abdominal and retroperitoneal organs with multisystemic 
neoplastic lesions and their subsequent reimplantation. Surgery was performed using the method developed at the Department of Operative 
Surgery and Topographic Anatomy of I.M. Sechenov First Moscow State Medical University (Patent RU 2601100).

Results. The proposed method showed several advantages: consistency of cold perfusion in deep hypothermia of the patient, 
hypothermic circulatory arrest of the abdominal organs (up to 4–6 h); feasibility of insertion and subsequent removal of arterial and venous 
shunts, reimplantation of the abdominal organs; restoration of arterial and venous blood flow in the patient (cadaver) and preserved integrity 
of the transected anatomical structures.

Conclusion. The proposed method of transient multiple removal and subsequent reimplantation of the abdominal and retroperitoneal 
organs with multisystemic neoplastic lesions provides sustained viability of the organs and can be recommended as a suitable model for 
further application in clinical practice.
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Treatment of severe multisystemic diseases of 
abdominal and retroperitoneal organs with multi-organ 
neoplastic lesions is a complicated problem of modern 
surgery which still remains unsolved [1–4].

The available literature provides no description of 
performing multiple autotransplantation in a clinical 
setting. There are only a few references regarding 
surgical treatment of the target organ during its 
autotransplantation [5].

The aim of the study was to develop simple, 
minimally invasive method of transient multiple removal 
and subsequent reimplantation of the abdominal 

and retroperitoneal organs affected by multisystemic 
neoplastic lesions, allowing subsequent reimplantation 
of the organ block after extracorporeal surgery.

Materials and Methods. The method of transient 
multiple removal and subsequent reimplantation of 
the abdominal and retroperitoneal organs affected by 
multisystemic neoplastic lesions [6] was developed on 
the basis of multiple organ retrieval for transplantation [7] 
with due consideration of the disadvantages of the latter.

Ten cadavers of the subjects who died from causes 
unrelated to pathology of the abdominal organs were 
used in this study.
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The research was carried out at the mortuary of the 
N.V. Sklifosovsky Research Institute of Emergency 
Medicine and approved by the Ethics Committee of 
I.M. Sechenov First Moscow State Medical University. 
The study was carried out according to Decree of the 
Government of the Russian Federation No.750 dated 21 
July 2012.

Transient multiple removal and subsequent 
reimplantation of organs were performed as follows. 
The abdominal cavity of the cadaver was opened with 
a midline incision from the xiphoid process to the pubic 
symphysis. Temporary axillary-femoral arterial and 
venous shunting were performed. The organ block with 
the abdominal aorta and the inferior vena cava being 
removed while maintaining the ability to easily remove 
the shunts. Simultaneously, we performed clamping 
of the abdominal aorta below the diaphragm above 
its bifurcation and of the inferior vena cava above 
the diaphragm and proximal to the confluence of the 
common iliac veins and cannulation of these segments 
of the abdominal aorta and inferior vena cava. Perfusion 
of the abdominal organs with chilled normal saline or 
Сustodiol solution for up to 4–6 h was done (this allowed 
to perform surgical treatment of organs with varying 
degrees of warm ischemic tolerance).

Next, the cardiac part of the stomach, sigmoid colon 
and ureters were transected. The whole organ block 
of the abdominal cavity was removed by evisceration 
and placed on the operating table with corresponding 
orientation, anterior or retroperitoneal, to form a wide 
access to the organs. Perfusion with chilled preservative 
solution was continued. The procedure requires at least 
35–40 L of the solution.

Surgical treatment of target organs with neoplastic 
lesions was simulated. Then the temporary shunts were 
removed, reimplantation of the abdominal organs was 
performed, arterial and venous blood flow, as well as 
integrity of the transected anatomical structures, were 
restored.

Results. Below there is an example of transient 
multiple removal of abdominal and retroperitoneal 
organs with multisystemic neoplastic lesions for surgical 
treatment (tumor removal) and their subsequent 
reimplantation.

Removal of a giant tumor with invasion to the left 
kidney, abdominal aorta, and inferior vena cava was 
performed after biological death of a 48-year-old man had 
been established, with the cause of death being an acute 
traumatic brain injury.

The abdominal cavity of the cadaver was opened with 
a midline incision from the xiphoid process to the pubic 
symphysis. The aorta was exposed above the celiac trunk 
and between the crura of the diaphragm, the ligature 
being applied under it. The marginal lateral incision 
was made from the diaphragm to the pelvis on the left 
and then on the right to dissect the parietal peritoneum 
and separate the descending colon, the left kidney and 

expose the duodenum together with the pancreatic head 
and the left adrenal gland.

Next, the ligamentous apparatus of the liver was 
transected, the suprahepatic inferior vena cava was 
exposed, the ligature being applied under it. The inferior 
vena cava was exposed below the entry of both renal 
veins and the second ligature was applied under it. The 
veins associated with the azygos vein system were 
simultaneously ligated. The abdominal aorta was exposed 
up to the superior mesenteric artery and fixed, the lumbar 
arteries (4 pairs) were ligated by separate ligatures.

Two sites were selected on the surface of the 
aorta and the inferior vena cava for their temporary 
replacement: one above the upper ligature and the other 
below the lower ligature, for insertion of the upper and 
the lower cannula of the bypass. Then the ligatures were 
tightened and tied in sequence. The cannula connected 
to the container with chilled preservative solution was 
inserted into the aorta distal to the upper ligature, the 
lower ligature being tied on both the aorta and the inferior 
vena cava.

Waste chilled preservative solution with blood was 
obtained through the discharge tube inserted into the 
upper suprahepatic inferior vena cava after it had been 
ligated by proximal ligature.

Detaching the abdominal and retroperitoneal organs 
block was continued during perfusion with the solution. 
The stomach was mobilized by transecting it at the level 
of cardia, the sigmoid colon and ureters being transected. 
The lumbar arteries with aorta region were identified.

The obtained organ block was removed from the 
abdominal cavity and placed on the organ section table, 
the retroperitoneal surface in the upwards position. 
Perfusion with chilled preservative solution was continued 
(40 L).

The vessels of the left kidney and adrenal gland, blood 
vessels branching from the abdominal aorta and the 
celiac trunk, venous vessels were isolated from the giant 
tumor.

Since the organ block was placed with retroperitoneal 
surface in the upwards position, the kidneys with adrenal 
glands and the pancreas being uncovered by the parietal 
peritoneum and unobstructed by adjacent organs, 
especially the intestine, were well visualized and easily 
achieved.

Upon completion of the surgery (tumor removal), the 
abdominal organ block was reimplanted, the arterial and 
venous bypasses were removed, the patient’s arterial 
and venous blood flow and the integrity of the transected 
anatomical structures were restored.

Similar operations were performed on nine other 
cadavers, in eight of which the tumor location and size 
were identical. In one case, a tumor with invasion into 
the intestine was removed. In all nine cases, surgical 
treatment (tumor removal) was carried out without 
significant technical difficulties.

The proposed method of transient multiple removal 
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and subsequent reimplantation of organs [6] differs 
from multiple organ retrieval for transplantation [7] by 
permanent perfusion of the abdominal organs with 
chilled physiological solution (up to 4–6 h), the patient 
(cadaver) undergoing deep hypothermia.

The method makes it possible to insert and later 
remove axillary-femoral arterial and venous shunts, 
replant abdominal organs, restore arterial and venous 
circulation of the patient (cadaver) and integrity of the 
transected anatomical structures, which is evidenced by 
the results of testing other non-operated organs (blood 
flow simulation on the cadaver).

Additionally, it is possible to carry out removal of target 
organs with varying degrees of warm ischemic tolerance, 
which provides reliable viability of all abdominal and 
retroperitoneal organs.

The area of access to the organs is extended and the 
time of surgery of the target organ is reduced.

Conclusion. The method of transient multiple 
removal and subsequent reimplantation of abdominal 
and retroperitoneal organs provides reliable viability of 
organs and can serve as a feasible model for later use in 
the clinical setting.
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