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The history of hepatic surgery in the USSR goes back to the work of Russian
surgeons in the late nineteenth century. The first successful liver resection was
performed in Russia by N.V. Sklifosovsky in 1889, further contributions to surgery
of the liver were made by M.M. Kuznetsov and V.R. Pensky who suggested the
hepatic suture (Figure 1) in 1894 1, 2.
At the same time as the topographical studies of Couinaud 3.4 and Reifferscheid

revealed the segmental structure of the liver, a large contribution to the under-
standing of the surgical anatomy of the liver was made by the anatomical
explorations of A. V. Melnikov, who studied the blood supply of the anatomical
zones of the liver. G. E. Ostroverkhov and co-workers described in detail the
topography and projection anatomy of Glisson’s pedicles of the liver’s lobes,
sectors and segments, and produced a useful and practical monograph on the
principles of anatomical lobar liver resections (LR), 7-11. V. S. Shapkin, produced a
classification of anatomical and atypical LR, and together with M. Sh. Izraelashvili,
studied in detail the natural history of intrahepatic metastases. Shapkin was one of
the first in this country to use intravascular bulb obturation to exclude either the
whole liver or a part of it from the circulation while performing LR; 2,12-16 soon
others adopted this technique 17-20.

In the USSR hepatic surgery is now one of the most rapidly developing areas of
abdominal surgery, making use of modern diagnostic and therapeutic methods.
There are specialized units for hepatic surgery at the clinics of research institutes in
the large cities of Russia and other union republics. In Moscow" at the National
Scientific Centre of Surgical Research (under the general guidance of Academician
B. V. Petrovsky); at the I.M. Sechenov Medical Academy in Moscow (Professor E.
I. Galperin), at the A. V. Vishnevsky Institute of Surgery (under the general
guidance of Academician V. D. Fyodorov); in Leningrad: at the First Medical
Institute (Professor A. M. Granov); in Kiev, the Ukraine" at the Scientific
Research Institute of Clinical and Experimental Surgery (Academician A. A.
Shalimov); in the cities of Kirov, Tomsk, Krasnoyarsk, Novosibirsk in Siberia:
teams under the guidance of Professors V. A. Zhuravlev, B. I. Alperovich, R. A.
Nikhinson and Yu. M. Lubensky, G. I. Veronsky. Surgical procedures for parasitic
diseases and tumours of the liver are widely performed in the large cities of Central
Asia (Alma Ata, Kazakhstan; Tashkent, Uzbekistan; Frunze, Kirghizia) and the
Caucasus (Tbilisi, Georgia; Baku, Azerbaijan).
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Figure 1 Hepatic suture suggested by M.M. Kuznetsov and V.R.Pensky1’2

Across the vast territory of the Soviet Union there is a different prevalence of the
various liver tumours in the different republics and regions. Thus, in the European
part of the country the prevalence of primary liver cancer (PLC) is comparatively
low, just as throughout Europe, and accounts for 0.4-1.76% of tumours and is
found in 0.05-0.57% of all autopsies. In areas of Siberia affected with opisthorcho-
sis, which frequently leads to the development of cirrhosis of the liver, PLC
morbidity is 4.47-22.3% of deaths from all malignant tumours. 1,21-24

Hepatocellular adenoma occurs in the USSR much less frequently than in countries
where the use of steroid contraceptives is widespread. In the southern and eastern
regions of the USSR (republics of Central Asia, the Caucasus, in Eastern and
Western Siberia and in the Far East) surgeons very frequently have to deal with
hydatid or alveolar echinococcosis of the liver. Statistics show that between several
hundred 25-29 and several thousands 30,31 operations for the surgical treatment of
these diseases are performed in these regions each year, whereas data coming from
the clinics of Moscow, Leningrad and other large cities in the European part of the
USSR seldom report more than 30-50 cases, and only specialized hepatological
units which receive patients from all over the country have experience in the
surgical treatment of 120 to 150 patients per year 32-36.
The major areas of interest in the development of Hepatic Surgery in this country

coincide with those under investigation elsewhere: devising techniques for reducing
the trauma of liver resection, improving the techniques for performing partial or
complete temporary exclusion of the liver from the circulation, investigating better
methods of temporary and final hemostasis, and striving to prevent the complica-
tions that frequently attend major liver surgery. Non-operative techniques are also
under development for the transcutaneous puncture treatment of nonparasitic
cysts, abscesses and residual cavities of the liver; and endovascular occlusion of
tumoral vessels. All the various facets of liver transplantation are being actively
pursued.
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The diagnostic techniques used in large hepatology units differ little from those
in general use around the world. Ultrasound, computed tomography, magnetic
resonance imaging, angiography and fine-needle aspiration biopsy are all in use,
the later technique has been especially useful recently in allowing more precise and
earlier detection of liver tumours at a preclinical stage 37-45. Work on the diagnosis
of liver tumours has involved the evaluation of: the information provided, the
accuracy and the specificity of different investigations and has also assessed the
efficiency of rational combinations of diagnostic methods diagnostic algorithms
37, 44, 46. In areas where hydatid disease is endemic ultra sound and CT are commonly
used in combination with serological diagnosis techniques such as the indirect
hemagglutination or indirect microhemagglutination of an erythrocyte preparation
using as antigen fluid from echinococcal cysts of sheep or a specific fraction
obtained from the fluid of disc electrophoresis 1, 47, 48. The specificity of this reaction
with respect to hydatid disease of the liver was 95.3% in an investigation involving
386 samples of heterologous sera. The technique proved effective in a mass
screening programme of the population, aimed at detecting early stages of hydatid
disease. The specificity of diagnosing hydatid and alveolar disease is also high when
using an immunoenzymatic test with hydatid and alveolar preparations 90.6% and
98.9% respectively when examining sera of 260 patients with hydatid and 210 with
alveolar disease. Use of this technique to examine 3,500 rural dwellers in three
endemic areas of Yakutia (Eastern Siberia) revealed a significantly high number of
people in whom the test was positive 4.2-15.6% compared with a control popula-
tion of 1,170 Muscovites where only 0.5% were positive 48.

Surgical techniques for the treatment of liver tumours are being developed along
several lines. The surgical apprach of choice at the moment is liver resection. A
number of surgeons have personal series of more than 100 liver resections
performed for various liv.:r tumours (Table 1).
The teams lead by these and other surgeons have suggested a large number of

original surgical approaches. The 1970s and 1980s saw a vigorous debate in the
medical literature of this country over the relative benefits of anatomical or atypical
liver resection, as a result a consensus was reached that at the present time
operations on the liver should take into account the blood supply and bile secretion
secretion of both the portion that was being removed and of that remaining, but it is
also recognised that elements of both surgical approaches may and in some cases,

Table 1 Liver resection results according to data from leading hepatic surgeons of the USSR

Total number
Source of LR (lethality, %)

Alperovich B.I./49/ 257"(10.5)
Veronsky G.I./19/ 170"(9.4)
Zhuravlev V.A./50/ 150"(13.3)
Shapkin V.S./14/ 180"(15.5)
Rustamov I.S./51/ 105(6.7)
Nikhinson R.A.,
Lubensky Yu. M.,
Krakovsky A.I./28/ 103"(12.6)
Galperin E.I./52/ 107(10.3)

Surgery performed chiefly for alveolar disease by surgeons in Siberian cities
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must be used at different stages of the management of a patient 1,49,51. V. S.
Shapkin has been a consistent champion of anatomical liver resection but in his
series 45% of operations were atypical, in our series an atypical resection was used
in 47.7% of patients chiefly for liver tumours where less than i to 3 segments of the
liver had to be removed. With a few exceptions 1,49 an increasing number of
surgeons agree that anatomic liver resection is the method of choice for the
resection of extensive liver tumours especially when preliminary exclusion from the
circulation of the lobe sector or segment to be resected makes it possible to reduce
the overall blood loss and trauma of the operation.

In the opinion of some authors the anatomical resection is the most appropriate
procedure for primary liver cancer (PLC); hax/ing studied the routes taken by
metasteses from PLC in corrosion casts of the liver Professors V. S. Shapkin and
M. Sh. Izraelashvili have convincingly demonstrated that the veins of the gall
bladder play a substantial role in the spread of cancer cells from one anatomical
half of the liver to the other. It was established that the vessels of the PLC
communicate with branches of the portal vein within the liver as well as with the
intramural veins of the gallbladder which in turn join the veins of segments, 4, 5
and 8, thereby effecting a link between the intrahepatic networks of the right and
left branch of the portal vein 13, 16,54. This is why the authors strictly adhering to the
principles of anatomic liver resection in cases of PLC, recommend that hemihepa-
tectomy be started by cholecystectomy so that manipulations of the affected lobe of
the liver should not produce spread of cancer emboli to the opposite intact lobe.
Using this approach, these authors note that the life of patients for hepatectomy
with cholecystectomy is 38.3 plus/minus 4.6 months compared with 21.7 plus/minus
2.1 months in patients having a similar resection without cholecystectomy (statisti-
cally significant difference) 54.
The same authors have suggested a technique using an inflatable balloon catheter

to obturate the vessels of the lobes and segments of the liver prior to excision thus
reducing the trauma and total blood loss during anatomical lever resection 56,56

(Figure 2). On inflating the balloon in the lumen of a lobal or segmental branch of
the portal vein not only is the portal flow arrested but, by compressing from within
the remaining elements of the portal triad (branches of the hepatic artery and bile
duct) against the dense common epifascial sheath enveloping the triad it also
produces cessation of arterial blood flow and bile drainage. This ensures a dry
surface to the cut surface of the liver when performing liver resection along the
ischemic line.
With the same purpose we have described in detail a method of selectively

applied ischemia of the liver by digital transhepatic exposure of the hepatic pedicle
of the portion of liver to be removed (Figure 3).
The technique comprises four steps, 1) the superficial T-shaped incision of

Glisson’s capsule overlying the location of the hepatic pedicle, 2) introduction of
the surgeons forefinger into the liver parenchyma, oozing from the parenchyma is
controlled by clamping the hepatoduodenal ligament, the finger tip can locate the
tubular structure of the pedicle which is distinguished by its smooth elastic wall and
separated from the friable parenchyma. The finger is then hooked over the pedicle,
3) the pedicle is drawn down through the hepatotomy and temporarily clamped,
when the hepatoduodenal ligament is then released to restore blood flow to the rest
of the liver, 4) a check is made to ensure that the discoloured ischemic portion
corresponds with the region to be excised, the clamp may be moved proximally or
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Figure 2 Scheme of selective obturation of portal triad by using inflatable balloon-catheter55’56 (see text).

distally along the exposed pedicle to release or clamp the lateral branches as
necessary before the resection starts.
There are instruments and devices made in the USSR intended to provide a

bloodless and minimally traumatic separation of liver parenchyma: an electrosurgi-
cal technique for the dissection of parenchymatous organs had been devised in
Kharkov, the Ukraine. This instrument is based on an electrosurgical device with a
rotating attachment which, owing to the high frequency current used, bloodlessly
dissects the parenchyma and exposes the liver’s tubular structures without injuring
them 58. A Soviet model of an ultrasonic surgical aspirator 59 seems to be equally
effective. Professor B. I. Alperovich and co-workers in the city of Tomsk, Siberia,
have developed an original cryo-ultrasonic scalpel, 1,6 which dissects the liver
parenchyma with simultaneous cryocoagulation. Adhesion of the scalpel to the
liver is prevented by ultrasonic vibration. Several other instruments for cryosurgery
have been developed by the same team 1,60. Detailed investigations are being
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Figure 3 Stages of transhepatic finger exposure of a pedicle" a to e steps of procedure57.
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conducted on the use of a low temperature plasma torch for the purpose of
hemostasis, 20,61,66 a laser beam, 62, 67 and biological glue 68 are also being studied.
Although these instruments are effective in their different ways in separating

liver parenchyma there is no radical change in the technique of liver resection 14

details of which have been dealt with in several monographs and scientific papers in
recent years, where the substantial personal experience of the authors is combined
with research into new approaches to understand and exploit the anatomical
arrangements of the liver 1,11,14,18,19,25,60. Ultra sound or CT controlled transcuta-
neous punctures of the liver are becoming increasingly important in the armamen-
tarium of techniques for the surgical treatment of liquefied liver tumours, cysts,
abscesses and residual cavities. These techniques are growing together into an
independent branch of hepatic surgery with its own technical and tactical solutions.
Transcutaneous puncture and draining procedures constitute, in our data at least
30% of all the interventions for liver tumours performed at major hepatological
centres. In general the techniques used in the USSR do not differ from those used
in the rest of the world, stylet-catheters, wire guides and dilators of various calibre,
self-fixing drainage tubes of the basket or "pig-tail" type are all used. For sclerosing
the cavities of nonparasitic cysts the repeated introduction of a mixture of alcohol
and iodine is used as well as the original sclerosing compound 69-71. Good or
satisfactory results are achieved in 80-85% of cases of nonparasitic cysts and
abscesses. Increasingly we see reports of the successful use of x-ray guided
endovascular occlusion of branches of the hepatic artery used for the treatment of
malignant tumours and cavernous hemangiomas 72-74. This technique is also used
for arterial vessels or varices of the esophagus and stomach as a separate and
preparatory stage in the surgical treatment of cirrhosis of the liver 75.78 the emboli
used are polymer materials in the form of microspheres 0.5-0.75 mm in diameter or
cylinders of the same material 8-10 mm long, metal spirals and some other
materials are also used 72,73, 79.

Transplantation of the liver is a problem which is being resolved with great
difficulty in the USSR. The interest here reached its peak in 1970s as a result of the
reports of ever more successful liver transplantation (LT) performed by Starzl in
the USA and Calne in the UK. Many experimental studies (chiefly in dogs and
pigs) were carried out in those years in the study of the technical and functional
peculiarities of both orthotopic and heterotopic LT. Special interest in this country
was shown for the latter technique, experimental studies were conducted along
three main lines, 1) heterotopic LT from an adult donor, 2) heterotopic partial LT
from an adult donor and 3) heterotopic transplantation of the liver of newborn
puppies into an adult recipient.
The topographical and experimental investigations have resulted in the develop-

ment of a method of heterotopic extra-peritoneal transplantation of the left lobe of
the human liver into the iliac fossa. This is aimed at the functional support of the
affected liver of the recipient during its period of regeneration. This method was
used in 1977 for the transplantation of the left lobe of a cadaver liver into two
patients83-83: a 38 year old woman with an inoperable central alveolar echinococco-
sis had symptoms of protracted obstructive jaundice and chronic hepatic insuffi-
ciency, the other patient was a 31 year old male with postnectrotic cirrhosis of the
liver and Child’s C hepatic insufficiency. An improvement of the clinical and
biochemical status of both patients was noted in the immediate post operative
period, but, in the first case acute rejection of the transplant occurred on the 10th
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day, and it was removed on the 17th day, 48 hours after this the patient died; in the
second case a thrombosis of the portoiliac venous anastomosis developed which
required surgical thrombectomy, the patient died on the 4th day of gastroesopha-
geal haemorrhage from the varices of the esophagus made worse by the increasing
hepatic insufficiency. The absence, at that time and up to 1987, of legislation
permitting the removal of organs from a heart beating donor, restricted further
work in this area to anatomical and experimental investigations and liver transplan-
tation was no longer carried out. Interesting results were obtained from work
studying the effects of a supplementary transplant from a newborn puppy to
stimulate the regeneration of the recipients liver during a period of ischaemic
necrosis. It was found that after the removal of the newborn transplant, in
distinction from the situation with an adult transplant the function of the recipient
liver which had undergone profound ischaemic damage as a result of the deflection
of the portal blood and ligation of the hepatic artery for 60 minutes, was completely
restored after two days and the recipients survived. Yet a transplant from an adult
donor merely replaced the functions of the affected liver for a prolonged period,
but without providing any stimulating effect on regeneration. This was confirmed
by the development of hepatic coma in dogs following the removal of the transplant
84-86

The passing of a law permitting certain specialized institutions to harvest organs
from heart beating donors revived the interest in the problems of liver transplan-
tation and during the first six months of 1990 two teams of Moscow surgeons at the
National Surgical Research Centre and the Scientific Research Institute of
Transplantology and Artificial Organs, performed six orthotopic liver transplants:
four for a malignant tumour and two for cirrhosis.
The 1980s marked a breakthrough for hepatic surgery around the world and this

field is becoming increasingly less elitist. Modern technical facilities considerably
expand the possibilities for the surgical treatment of liver tumours whilst at the
same time diminishing the trauma of the operation. Still a number of problems
remain and Soviet surgeons along with their colleagues in other countries are
making vigorous contributions to their solution.
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