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Innovative technology of total parietal peritonectomy
for peritoneal carcinomatosis

Vadim A. Prosvetov, Dmitry A. Surov, Ivan V. Gaivoronsky, Van Thu Nguyen

Military Medical Academy, Saint Petersburg, Russia

BACKGROUND: Peritonectomy is an integral part of cytoreductive surgery, accompanied by a fairly high incidence of post-
operative complications and mortality. In this regard, the improvement and development of easy-to-perform, low-traumatic
and safe methods of peritonectomy are topical in oncology.

AIM: Based on experimental studies to develop a technology of pneumodissection of the peritoneum using carbon dioxide
insufflation and evaluate its effectiveness.

MATERIALS AND METHODS: The study was conducted on 10 non-embalmed corpses of deceased people whose cause of
death is not related to tumors of the abdominal cavity and pelvic organs. The Karl STORZ Thermoflator 26432020-1 Insufflator
(FSZ registration certificate 2011/09444, dated 12/21/2017), carbon dioxide cylinders with a volume of 20 liters, silicone lines
1.5 meters long, 1 cm in diameter; Seldinger puncture needle 18 G; flexible polypropylene bougie 16 G were used.

RESULTS: The conducted experimental study made it possible to develop and test a method of total parietal peritonec-
tomy based on the technology of peritoneal pneumodissection using carbon dioxide insufflation. The analysis of the obtained
results made it possible to define the concept of a new technology as a method of tissue separation based on the insufflation
of carbon dioxide into the connective tissue layers of the retroperitoneal space for the purpose of safe dissection of anatomi-
cal structures.

CONCLUSIONS: Peritoneal pneumodissection using gas insufflation is a new and promising technology with a number of
obvious advantages. First of all, they include ease of execution, low injury, high safety and, probably, ablasticity, which can
potentially create conditions for the prevention of unintentional dissemination of tumor cells in the abdominal cavity. The data
obtained as a result of the experimental study allow us to conclude that pneumodissection of the peritoneum using carbon
dioxide insufflation is an effective method of performing total parietal peritonectomy and can be used in performing cytore-
ductive surgical interventions in patients with peritoneal carcinomatosis.

Keywords: cytoreductive surgery; diaphragmatic peritonectomy; gas insufflation; pelvic peritonectomy; peritoneal carcino-
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WHHOBaLMOHHAA TeXHoNOrus TOTa/IbHOM napueTaanoﬁ
NepUTOHIKTOMUMU NpPU KapLuUuHoOMaTo3e GPIOI.IJMHI:I

B.A. lpoceeTos, [1.A. Cypos, A.B. ['anBopoHckun, B.T. HryeH

BoeHHo-MeaunumHcKas akagemus umenn C.M. Kuposa, Cankr-lletepbypr, Poccus

AxkmyaneHocme. [lepUTOHIKTOMUA ABASETCA HEOTHEMIIEMOM YacTbl0 LMTOPEAYKTUBHOW OnepaumMu W COMpOBOXKAAETCS
BECbMa BbICOKOM YacTOTOW pPa3BUTUSA MOC/E0NepaLMoHHbIX OCTIOXHEHWUI 1 NeTanbHOCTW. B CBA3M C 3TMM ycoBepLUeHCTBOBa-
HWe 1 pa3paboTKa NIerkoBbINOSHAEMbIX, MaNIOTPaBMaTUUHbIX M be30macHbIx cnocoboB NePUTOHIKTOMUM — OfiHA U3 aKTyasb-
HbIX NpobneM B OHKOMOTMM.

Llente uccnedosaHuss — Ha OCHOBaHWUW 3KCMEPUMEHTANbHBIX UCCIEA0BaHMI pa3paboTaTb TEXHONOMMI0 MHEBMOLUCCEKLMM
OPIOLLMHBI C UCMONb30BaHMEM MHCYPONALMM LUOKCMAA YINIepoaa U OLEHUTL ee 3PhEKTUBHOCT.

Mamepuanel u Memodel. Viccnenosanme beino nposegeHo Ha 10 Hebanb3amMMpoBaHHbIX TPyMax yMepLUMX NlAeN, npu-
UMHa CMepTU KOTOPbIX He CBA3aHa C 0MyXo/sMW 0praHoB bpioLLHOM MONOCTY U Manoro Tasa. bbinm ncnonb3oBaHbl MHcyhdna-
Top Karl STORZ Thermoflator 26432020-1 Insufflator (peructpaumonHoe ynoctoBepenne ®C3 2011/09444, ot 21.12.2017);
0annoHbl ¢ AMOKCUAOM yriepona 06beMoM 20 11; CUIMKOHOBbIE MarnCTpanu LMHHOM 1,5 M, aAnaMeTpoM 1 cM; NyHKUMOHHaA
urna Cenbamnurepa 18 G; rubkuin noamnponuneHosbin byx 16 G.

Pesynemamei. [poBeeHHOe KCNepUMeEHTabHOE UCCeA0BaHKe 4ano BO3MOXHOCTb pa3paboTathb 1 anpobuposats cno-
€06 ToTanbHOM NapueTanbHOW NEPUTOHIKTOMUM, OCHOBAHHBIA Ha TEXHONOMMM MHEBMOAMCCEKLMM BpIOLLMHBI C UCTIONb30BaHM-
eM UHcydnaummM avokcuaa yrnepoaa. AHanus noslydeHHbIX pe3ybTaToB NO3BOMMI OMPEAENUTb MOHATUE HOBOW TEXHOMOMUHK
KaK MeTofia CenapupoBaHusi TKaHel, 0CHOBaHHOMO Ha MHCY(hGNALMN LUOKCUAA YINepoaa B COELMHUTENBHO-TKaHHbIE CNoU
3a0pIOLLIMHHOMO NPOCTPAHCTBA C Liesbio 6e30MacHoN AUCCEKLMM aHaTOMUYECKUX CTPYKTYP.

3axnoyeHue. [THeBoAMCCEKLYMA BPIOLLIMHBI C MCMO/b30BaHUEM MHCYQBNALMM ra3a ABNIAETCS HOBOI U NEPCMEKTUBHON Tex-
Homorvew, 0bnapatoLLeii LenbiM pAAoM 04eBUAHBIX 4OCTOMHCTB. B nepBylo ouepeb K HUIM OTHOCATCA NPOCTOTa BbIMOJHEHMS,
HW3Kas TPaBMaTWYHOCTb, BbICOKas Be3omacHOCTb U, BEPOATHO, abnacTMyHOCTb, KOTOpas MOXKET MOTEeHUManbHO CO3/aBath
ycnoBus s Npo@unakTMKW HenpegHaMepeHHOW AMCCEMUHALMM ONYXOMeBbIX KNETOK no bpioluHoi nonocty. MonydyeHHble
B pe3ynibTaTe 3KCMNepUMEHTaNbHOM0 UCCeA0BaHNA AaHHbIe NO3BOMAIT 3aK/IOYUTb, YUTO MHEBMOAMCCEKLMSA DPIOLIMHBI C HC-
nosb30BaHneM UHCyhdaLMM auoKenaa yrinepoaa aensetcs 3GPeKTMBHBIM METOL0M BbINOIHEHWUSA TOTaNIbHOM NapUEeTabHOMN
MEPUTOHIKTOMUM U MOXKET ObITb MCMOMb30BaHA MPU BbIMOHEHUM LIMTOPEAYKTUBHBIX ONEpaTMBHbIX BMELLATENLCTB Y BOMbHbIX
KapLuMHOMaT030M OpIOLLMHI.

KnioueBble cnosa: gnadparManbHas nepuToHIKTOMUS; MHCYPDNALMA rasa; KaHLepoMaTo3 6pioLLMHbL; NePUTOHIKTOMUS
BOKOBbIX CTEHOK KMBOTa; MHEBMOLMCCEKLMSA; Ta30Bas MEPUTOHIKTOMUSA; TOTalbHas napueTanbHas NepUTOHIKTOMMS;
LMTOPeAYKTUBHAS XMPYPrUs.
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OPUMHATTBHBIE VICCTIE LOBAHNA

BACKGROUND

Cytoreductive surgical interventions play a key role
in the complex treatment of patients with peritoneal car-
cinomatosis of various etiologies [1, 2]. These include
various combinations of resections, extended lymphodis-
section, and peritonectomy. The technical complexity, du-
ration, and traumatic nature of cytoreductive surgeries
naturally cause not only a high incidence of postoperative
complications and lethality but also significant risks of
iatrogenic damage to vital anatomical structures [3-6].
This type of surgery mainly aims to eliminate peritoneal
carcinomatosis, remove primary and metastatic tumor
foci as much as possible, and create favorable conditions
for effective systemic antitumor therapy [7-10].

The study aimed to develop the technology of pneu-
modissection of the peritoneum using carbon dioxide in-
sufflation based on experimental studies and evaluate
its efficiency.

MATERIALS AND METHODS

The study was conducted with the permission of
the Independent Ethical Committee of the S.M. Kirov
Military Medical Academy on 10 unembalmed cadavers
whose cause of death was unrelated to tumors of the
abdominal cavity and pelvic organs. Karl STORZ Ther-
moflator 26432020-1 Insufflator (registration certificate
2011/09444, dated 21.12.2017); 20 L carbon dioxide cyl-
inders; 1.5 m long, 1 cm diameter silicone lines; 18 G
Seldinger puncture needle; and 16 G flexible polypropyl-
ene bougie were used.

RESULTS

The experimental study allowed the development and
validation of total parietal peritonectomy based on the
pneumodissection of the peritoneum using carbon dioxide
insufflation. The results allowed us to define the concept
of the new technology as a method of tissue separation
based on carbon dioxide insufflation into the connective
tissue layers of the retroperitoneal space to safely dissect
anatomical structures. In the literature, a clinical case of
carbon dioxide insufflation use in the course of cytoreduc-
tive surgical intervention was reported; however, it lacks
a detailed description of the operative technique and topo-
graphic and anatomical justification, which, undoubtedly,
any surgical intervention should be based on [11].

Taking into account the topographic and anatomi-
cal features of the parietal peritoneum, it is reasonable
to distinguish three main types of peritonectomy using
pneumodissection technology (Fig. 1):

1. Peritonectomy of the lateral abdominal walls

2. Pelvic peritonectomy

3. Diaphragmatic peritonectomy
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To perform pneumodissection, an 18 G Seldinger
puncture needle must be used, which is inserted under
the parietal peritoneum at an angle of 10°-30° and at the
end of which is placed in the subperitoneal vascular-free
fascial layer. Gas insufflation creates an air cushion, and
after the formation, the needle was changed to a flex-
ible bougie that serves as a 16 G manipulation catheter
(Fig. 2). The bougie is advanced with fan-like progressive
movements in the required direction in the presence of
continuous gas supply by the insufflator, ensuring pneu-
modissection of the peritoneum. During the procedure,
constant visual control of movements in the dissection
plane is necessary to prevent iatrogenic damage to vital
anatomical structures.

To achieve optimal exposure of the operating field,
revision of the abdominal cavity organs and preparation
of the necessary equipment are performed after a midline
laparotomy and installation of retractors.

Pneumodissection of the peritoneum of the lateral
abdominal walls should be started after puncturing the
preperitoneal space in the peritoneal region at a distance
of 1-2 cm from the edge of the laparotomy incision.
Gas insufflation is initiated in cranial and caudal direc-
tions and the direction of the lateral abdominal canals.
Fan-like progressive movements of the manipulation
bougie and dynamic visual control of its location in the
dissection plane ensure the safety of the procedure.

Fig. 1. General scheme of the pneumodissection of the pari-
etal peritoneum: I, peritonectomy of the lateral abdominal walls;
I, diaphragmatic dissection; IlI, pelvic peritonectomy

Fig. 2. CO, distribution in the subperitoneal space during insuf-
flation
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Fig. 3. Pneumodissection of the peritoneum of the lateral
abdominal walls

The cranial border of pneumodissection is the lower bun-
dles of the rib part of the diaphragm; caudal border, iliac
fossa; and dorsal border, conditional Told line (Fig. 3).
Pelvic peritonectomy should be understood as the
removal of the parietal peritoneum located within the
anatomical boundaries of the pelvic cavity. Topographic
and anatomical features of the pelvic peritoneum, dif-
ferent planes of its course, and variety of visceral and
neurovascular structures make it necessary to perform
pneumodissection of the pelvic peritoneum from different

accesses. As shown in the results of literature analysis
and topographic and anatomical studies, distinguish-
ing three key directions of pneumodissection at pelvic
peritonectomy, namely, lateral, anterior, and posterior,
is reasonable (Fig. 4).

Pneumodissection of the pelvic peritoneum in the lat-
eral direction should be started after puncturing the peri-
toneum in the iliac fossa at the level of the anterior su-
perior iliac spine. The bougie should be advanced parallel
to the internal iliac vessels in the direction of the pelvic
diaphragm. Owing to the well-developed subperitoneal
tissue, the peritoneum was dissected without serious
technical difficulties. As a result, performing safe mobili-
zation of ureters, external and internal iliac, and gonadal
vessels is possible. The caudal border of pneumodissec-
tion in the lateral direction in women is the cervix and
in men the seminal vesicles. During pneumodissection
in this area, the direction of catheter advancement in the
dissection plane must be controlled.

When performing pneumodissection of the pelvic
peritoneum in the posterior direction, the peritoneum
is punctured at a distance of 15-20 mm from the aor-
tic bifurcation in the caudal direction. The manipulation
catheter is advanced along the common iliac vessels,
connecting the posterior and lateral directions of pneu-
modissection. If interventions on the pelvic organs are
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Fig. 4. Gas insufflation directions during pelvic peritonectomy. Area 1 indicates gas diffusion from the anterior access;
2 and 3, direction of gas diffusion from the lateral access; 4, direction of dissection from the posterior access
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necessary, the advancement of the manipulation bougie
along the sacrum in the direction of the pelvic diaphragm
mobilizes the posterior and partially posterolateral sur-
faces of the mesorectum.

Anterior pneumodissection of the pelvic peritoneum
should be started from a point on the posterior surface of
the rectus abdominis 2 cm above the bosom articulation
and continued toward the pelvic diaphragm. The caudal
boundary of peritoneal mobilization in women is the vesico-
uterine recess and in men the vesico-rectal recess (Fig. 5).

Diaphragmatic peritonectomy is the most technically
difficult stage of cytoreductive intervention because of
the morphofunctional features of the diaphragm, its vari-
ant anatomy, close topographic and anatomic relationship
of the liver and large blood vessels, and high risks of
diaphragm perforation with inevitable tumor dissemina-
tion into the pleural cavity. These circumstances largely
determine the need to develop low-traumatic methods
of peritonectomy, which, in our opinion, should include
pneumodissection technology.

Three key directions of pneumodissection of the dia-
phragmatic peritoneum are as follows: from the side of
the rib, the sternal part of the diaphragm, and from the
area of the hepatorenal recess (Fig. 6).

The dissection of the peritoneum of the rib part of the
diaphragm should be started from the points of fixation of
its lower bundles. The manipulation bundle is advanced
along the plane of the diaphragm in the cranial direction.

Fan-shaped progressive movements of the manipula-
tion bougie and visual control of its location in the plane
of pneumodissection ensure the safety of the procedure.
The border of dissection is the right triangular ligament
of the liver on the right and gastroesophageal ligament
on the left. Pneumodissection of the diaphragmatic peri-
toneum from the sternal side should be started from the
projection of the apex of the sternal triangle, 10—-15 mm
from the edge of the laparotomy incision. The dissection
is performed in the cranial direction, and its border is
the left venous ligament of the liver. Pneumodissection
of the diaphragmatic peritoneum from the area of the
hepatorenal pocket should be performed 2 cm lateral to
the outer edge of the right kidney projection.

The catheter is advanced in the cranial direction, with
the right triangular ligament of the liver being the border
of pneumodissection (Fig. 7).

Thus, consistent performance of the above-described
stages of pneumodissection allows the total mobilization
of the parietal peritoneum during peritonectomy.

CONCLUSIONS

Pneumodissection of the peritoneum using gas insuf-
flation is a new and promising technique with several
advantages: ease of performance, low trauma, high safe-
ty, and probably ablative, which can potentially create

DOI: https://doiorg/10.17816/ rmmar 104695

Fig. 6. Main directions of gas spreading when performing dia-
phragmatic peritonectomy. Area 7 indicates the direction of
pneumodissection in the area of the rib part of the diaphragm;
2, the direction in the area of the sternal part of the diaphragm;
3, the direction in the area of the hepatorenal recess; 4, gas sprea-
ding in the area nuda

Fig. 7. Pneumodissection of the parietal peritoneum of the left
diaphragmatic dome

conditions for the prevention of inadvertent dissemination
of tumor cells through the abdominal cauvity.
Experimental data allow us to conclude that pneu-
modissection of the peritoneum using carbon dioxide
insufflation is an effective method of performing total
parietal peritonectomy; however, further studies are
needed to evaluate the effectiveness of this technology
and its possible introduction into cytoreductive surgical
interventions in patients with peritoneal carcinomatosis.
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