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INTRODUCTION

Actuality of the Theme.

Treatment of the cholelithic disease complicated by mechanical obstructive jaundice (CDCMJ) is one

of the most complicated and non-solved problem of abdominal surgery, which is well expressed by the

quote from Boguslav Niderle’s famous book [Niderle, B. et al - 1982]: “Operational death-rate of our

patients was 3 times more than during the same surgery with the patients without jaundice”. The above

problem may be divided into two parts: 1) General problems (the main purpose of the present work is

due to this problem):

a)

b)

Presently more than 40% of the population of the age of more than 60 years suffers from diseases of
gull bladder and biliary tracts, while all over the world the trend of increase of the rate of
cholelithic disease has been noticed [Akhmeteli, T. et al — 1996; Kiladze, M. — 2002; Pipia, G. —
2001; Bukharin, A. et al — 2001; Yermolov, A. et al — 1998; ASlemi, M. Salgado, J. et al — 2001;
Allendorf, J.D.F et al — 1997; Biffi, WL. et al - 2001].

CDCMI is encountered mainly in the age capable of working, due to which fact it represents both
surgical and social problem [Akhmeteli, T. et al — 1996; Pipia, G. — 2001; Bykov, A.V. et al — 1992;
Vinogradov, V.V., Tskhakaia, Z.A., Pautkin, J.F. — 1991; Greenberg, A.A. —2000; Kuzin, N.V. et al —
1995; Benglinger, C — 1998; Chen, C.Y., Lin, X.Z. 0 1999; Dolan, S. et al — 1999, Rosenmberg, J et
al - 2000].

The patients suffering from mechanical jaundice caused by cholelithic disease develop complications
in form of gull bladder destruction and angiocholitis and this, with the background of serious
accompanying disease facilitates post-surgery complications and sharp increase of lethality.
According to the data of some authors, post-surgery complications make 78,3%, and lethality — 53,5-
67,7% [Akhmeteli, T. et al — 2002; Pipia, G. — 2001; Karimov, Sh. K. wt al — 2003, Niderle, B. et al —
1982; Rodionov, V.V. et al — 1991; Aiger, M.K. et al — 1999; Cemachovic, I. et al — 2000] and 2)
Specific problems (this problem leads to specific tasks, solution of which will help us to achieve the

goal of the work):

Mechanical jaundice is developed against the background of both chronic and acute calculous
cholecystitis, clinical manifestation of which is very diverse. IN such cases it is necessary to correctly
interpret this diverse clinical picture, targeted study of the patient and timely selection of adequate and
effective treatment measures. This role is left for classification of clinical forms of the disease. The
most frequently used classification of clinical forms of CDCM]J is provided by Rodionov [Rodionov,

V.V. - 1991], which we believe is perfunctory and conditional, therefore, it is necessary to establish
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b)

d)

fuller classification, in which due to practical considerations clinical forms will be distinguished by

taking into consideration the peculiarities of treatment.

Till the recent times, during CDCMJ the patients underwent traditional “single-stage” surgeries,
traumatism of which often is incompatible with life. In this case accompanying or newly emerging
exacerbation of serious pathologies is developed despite of the taken preventive measures. And today
in the field of biliary tracts surgery stage-by-stage surgical treatment principle (SST) is being
implemented, the goal of which is to unload the biliary system at the first stage of treatment, remove
gull bladder hypertension and correct the homeostasis disorder, caused by cholestasis and at the
second stage, against the background of considerable improvement of the state of the patient, in the
conditions safe for him/her — radical surgery for the purpose of liquidation of the mechanical reason
for jaundice. The necessity of implementation of the SST principle is obvious and should not cause
any doubt, but, in spite of this, this treatment principle is not easily implemented in the practice,

which as we think is caused by the fact that the indications of SST have not been specified yet.

The results of treatment of CDCMIJ evidence that their improvement are mainly connected to
traumatism of the surgery and reduced oppression of the functions of different organs and systems,
caused by such traumatism, which is possible through execution of mini-invasive surgery methods.
The clinical experience, so far obtained in the world, has made it evident, that these methods are
effective for treatment of cholelithic disease, however, in case of complication by mechanical
jaundice the possibilities of such intervention are considerably limited. For this reason it is necessary
to determine the place and the role of the mini-invasive methods (laparoscopic, endoscopic) in order

to broaden their indications.

In case of SST no specific indications of the single-stage surgery (namely, endoscopic retrograde
papilospincterotomy (EPST) and transcutal transhepatal cholangiostomy (TTCS)), their strong and
negative sides. At the same time, the types of radical surgeries to be conducted at the II stage and their

indications slightly change and need specification.

One of the recognized forms of the surgeries of the second stage of SST is biliodigestive anastomosis
(BDA), namely choledochoduodenoanastemosis (CDA), which in the post-surgery period is often
complicated by ascending cholangitis, which is not easily treated particularly with mechanical

jaundice. The only means for solving this problem is elaboration of arefluxive valvular CDA.

Recently particular attention is paid to standardization of diagnostics and treatment of CDCMJ and for
this purpose numbers of algorithms have been created, however, by today for surgical treatment of
this disease no perfect algorithm exists, which would allow to select optimal tactics and type of

surgery of surgical treatment of each specific patient.
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The Goal and Scope of Investigation.

The goal of the work is — elaboration of the complex of surgery tactics and treatment measures

CDCMI treatment, which would reduce the post-surgery complications and lethality.
Tasks:

1. Elaboration of clinical classification of CDCMJ

2. a)analysis and effective assessment and b) specification of SST indicators of CDCMJ SST.

3. Assessment of effectiveness of consequential or combined execution of mini-invasive surgical
methods, determination of their place in the surgical treatment of CDCMJ.

4. Assessment of effectiveness of different types of surgical operations to be conducted at the I and II
stages, among them completion of choledoctomy and specification of the indicators.

5. Elaboration of original arefluxive method of CDA.

6. Creation of CDCMJ treatment algorithm.

Scientific Novelty.

In the work for the first time:

= Original classification of CDCMJ was elaborated on the basis of practical (treatment) considerations.

= Original classification of complications after surgical treatment of mechanical jaundice caused by
cholelithic disease was elaborated on the basis of practical (prevention) considerations.

= Simple clinical and laboratorial model of this disease was created, according to which model it
becomes possible to forecast expected complications and lethality. In accordance with this model risk
groups of the patients and degree of seriousness were elaborated.

= The advantage of SST compared to one-stage treatment is obviously shown and specific indications of
SST are worked out.

= The place of mini-invasive surgery for surgical treatment of CDCMIJ is determined and through
comparative analysis the advantage of such intervention compared to other treatment methods is
shown (in case of certain indications).

= Original valvular arefluxive method of CDA is developed.

= A CDCMIJ surgical treatment tactics and surgical intervention algorithm was elaborated.
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Practical Value of the Work.

The following has practical value:

The original classification of CDCMJ, which helps us to correctly interpret the diverse clinical
picture, targeted study of a patient, clinical diagnostics, consequential design elaborated by us and as a

result timely selection of adequate and effective treatment measures.

The clinical laboratorial models of this diseases developed by us and the risk groups of patients,
established in accordance with this, which allow to simply select optimal tactics of treatment according to

only age of patients and duration of jaundice.

Obvious demonstration of advantage of SST compared to single-stage treatment and elaboration
of specific indicators for each separate patient. At the same time determination of the place of the mini-
invasive interventions in surgical treatment of this disease, particularly if their advantage compared to

typical open method and laparotomy is demonstrated.

The valvular-arefluxive method developed by us, which excludes development of ascending

incholangitis, which at the same time is very simple and reliable in terms of performance.

The whole complex of recommendations, elaborated for surgical treatment of CDCMJ (in terms of
both tactics and surgical intervention) and the surgical algorithm created for this purpose, as a result of

usage of which the post-surgical complications and lethality are considerably reduced.

The Clauses to be Supported.

1. The new classification of clinical forms of mechanical jaundice caused by cholelithic disease and
post-surgery complications help us to timely select adequate and effective treatment and preventive
measures.

2. The patients suffering of CDCMJ, according to expected complications and lethality, belong to: I and
II risk groups and four degrees of seriousness. By SST, which is divided: a) full mini-invasive SST
and b) SST through wide (open) laparotomy, the post-surgery complications and lethality are
considerably reduced. At the same time, full mini-invasive SST is a selection method, for the patients
of both I and II risk groups, and the single-stage SST is a contra-indication for patients of the II risk
group.

3. The valvular arefluxive SST method developed by us within the experiment factually exclude
duodeno-biliar reflux and ascending cholangitis caused by it, at the same time it is more reliable and
is not more difficult to perform than typical SST methods.

4. By selecting CDCM]J surgical treatment tactics and types of surgeries by means of the algorithm

created by us the results of treatment will be considerably improved.
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Implementation.

The main results of the dissertation have been implemented in the Thoracic-abdominal Clinic of
Z. Tskhakaia in the Tbilisi No 1 Clinical Hospital. The results and materials of the research are used in
the teaching process of the Thoracic-abdominal Surgery Department of Georgian State Medical

Academy.

Approbation of the Work.

The materials of the dissertation were mentioned at the meeting of the employees of the Thoracic-
abdominal Surgery Department of Georgian State Medical Academy and the Thoracic-abdominal Clinic
of Z. Tskhakaia in the Tbilisi No 1 Clinical Hospital (Minutes No3, 11™ of October, 2005) and at the
meeting of the Acad. G. Mukhadze Scientific Society of the Surgeons of Tbilisi (17" of March, 2006).

Publications.
Nine scientific printed works about the dissertation theme have been published.

Volume and Structure of the Dissertation.

The work has been submitted in Georgian language, on 252 pages of printed text. It consists of:
Introduction, Literature Review, Materials and Method of Research, Analysis of Clinical Material,
Analysis of Own research Material, Conclusions, Practical Recommendations and List of Used Literature.

The latter contains 416 works; is illustrated with 38 tables, 15 pictures and 8 drawings.

MATERIAL AND METHODS OF INVESTIGATION

The work is based upon the analysis of clinical results of surgical treatment of 432 patients with
CDCMI, which patients were placed in the Thoracic-abdominal Clinic of the Tbilisi Nol Clinical
Hospital in 1990-2004.

The age of the patients varied between 21 and 80 inclusive; out of 432 patients there were 323
(74,7%) women and 109 (25,2%) men, i.e. number of women approximately three times exceeded the
number of men. It is notable, that within the interval between the ages of 61 and 80 there were 237

patients, which makes 55,3%.

Out of 432 patients suffering of CDCMJ, in 90% of cases jaundice was caused by

choledocholithiasis. Besides, in 7,4% of cases choledocholithiasis was combined with other pathologies,
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and the reason for mechanical jaundice in 10% of cases became other pathologies, existing in isolation. In
the course of treatment of CDCMJ particular attention must be paid to accompanying pathologies and
their correction. Out of the accompanying diseases special attention was drawn by the pathologies, which
play the main role in formation of general somatic state of the patient and correction of which is
particularly important for better accuracy. According to the accompanying pathologies the patients were
grouped in accordance with the ASA (American Society of Anesthesiologists) classification and we found
that according to this classification 233 (54%) of patients belonged to the 1-2 degree of ASA. The above
patients did not need special intervention for improvement of somatic state. 199 (46%) belonged to ASA
3-4 degree (no one was found to belong to the degree 5). In our clinic we use the mechanical jaundice
diagnostic algorithm in the pre-surgery period: US? EPST ?TTCS ? computer tomography, and intra-
surgically: palpation of biliary tracts ? sounding of biliary tracts ? intra-surgical cholangiography ?

fibrocholedoscopy.

111 (25,7%) patients underwent single-stage ST and 321 (74,3%) — SST. As a first step in case of
SST, as it was already mentioned, EPST or TTCS were performed for the purpose of decompression of
biliary tracts and liquidation of the reasons for jaundice and sometimes obturation and as the II step the
patient, in quiet conditions, after considerable improvement of general somatic state (in average within
6+2 days) underwent radical surgery — for the purpose of final liquidation of the reasons for obturation.
The above surgeries were conducted in form of open laparotomy, laparoscopy or mini-laparotomy.
Experimental research — for the purpose of improvement of the method of arefluxive valvular SST
surgical technique was performed with cadaver material in the Department of Clinical Anatomy,

Topographic Anatomy and Operative Surgery of the Tbilisi Iv. Javakhishvili State University.

Analysis of the clinical material was conducted through alternative grouping method. We used
non-parameter statistical analysis: classical X* Pierson Criterion and sometimes (if it was necessary) the
so called Fischer Precise Criterion (FPC). Establishment of correlation was conducted on the basis of
calculation of Spearman Range Correlation Rate (r). The obtained results or the difference between the
signs studied in the group we considered as statistically trustworthy if the coefficient of persuasiveness

p<0.05 (highly trustworthy, if p<0.01). Computer software: SSPS, V-10,00 for Windows 98.

Description of Clinical Material.

Classification of clinical forms of cholelithic disease complicated with mechanical jaundice

In spite of diversity of the clinical picture of CDCMJ, which is affected by many factors, it is
possible to distinguish some characteristic features, which allow to group them in certain clinical forms as

a classification.
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On the basis of consolidation and analysis of the subjective and objective data of the patients,
results of the instrumental laboratorial research (among them histo-morphological) we divided the clinical
material obtained by us in two groups: in the first group 302 (70%) patients with clinical picture of
chronic cholecystitis were included and in the second group there were 130 (30%) cases of acute
cholecystitis. In case of chronic cholecystitis in 201 (66,5%) cases the reason for pain was cholelithic
colic, in 53 (17,5%) the reason was pancreatitis and in 12 (4%) cases it was cholangitis. Besides,
suppurative cholangitis in 4 (1,32%) cases was complicated by septicemia and passed as a septic form. In
case of acute cholecystitis, as it was noted above, all the 130 patients demonstrated pain, and the reason
for pain in 85 (65%) cases was cholelithic colic; in 34 (26%) cases — pancreatitis and in 11 (8,5%) cases -
suppurative cholangitis. Moreover, in 8 (6,2%) cases the suppurative cholangitis was complicated by
septicemia and passed as a septic form. According to all the above, we obtained a new classification of
CDCMIJ (Picture 1). As it can be seen in the picture, clinical expression of acute and chronic calculous
cholecystitis, save for painless form of cholecystitis and peritonitis together with acute cholecystitis form,
is similar, i.e. overlaps one another — (the shaded part of the scheme). According to our clinical material

this similarity was revealed in 85,6% (p<0,01).

Picture 1.
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The Principle of Stage-by-stage Surgical Treatment of the Cholelithic Disease Complicated by
Mechanical Jaundice

For the purpose of analyzing SST and assessment of its effectiveness, as well as for assessment of

any other treatment method, it is necessary to analyze the results of such treatment and first of all:

Analysis of complications and lethality: The whole spectrum of post-surgery complications and
lethality can be divided into two groups: 1) complications, which are not directly connected to technical
accomplishment of the surgery — such complications are conditionally called general (somatic or
functional); and 2) complications, which are directly connected to technical accomplishment of surgery
(sometimes to deficiency) — such complications are conditionally called complications of local (technical)
nature. Moreover, general and local complications can be divided into specific and non-specific
complications. On the basis of the above we received the classification of post-surgery complications

(Picture 2).

Picture 2

Post-surgery complications in case of mechanical
jaundice caused by cholelithic diseases

/\

General Local
(somatic) (technical)
Specific Non-specific Specific Non-specific

The reasons of post-surgery lethality are divided similarly: general and local, specific and non-
specific reasons. Generally, we encountered complications with 188 (43,5%) patients, among them we
had general complications in 113 (26,2%) cases and local — 71 (16,4%) cases. Total of lethal outcome
cases was 47 (10,87%). Out of these in 43 (9,95%) cases of lethal outcome were general complications,
which makes 91,5% of total lethal outcome cases (p<0,05) and local complications became the reason of
lethal outcome only in 4 (0,92%) cases, which makes 8,5% of total lethal outcome cases. Out of the
general reasons for lethality, most part — 15 (34,88%) (n=43) (p<0,05) is for renal and liver insufficiency,
which at the same time belongs to specific complications, and 9 (20,9%) (n=43) (p<0,05) cases were for
different disorders of cardiovascular system, which belongs to non-specific complications. The share of
other pathologies on development of lethal outcome is approximately the same and varies between 8,4%

and 10,6%.

Thus: the tactics of CDCMJ surgical treatment chosen by us must be directed towards prevention

of general complications. At the same time, special attention must be paid specifically to: out of specific —
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renal and liver insufficiency and for non-specific — prevention of different disorders of cardiovascular

system.

At this stage of the research we must determine: whether the SST principle implemented in our clinic

satisfies the conclusions of this chapter. For this purpose it became necessary:

Comparative analysis of the reasons for complications and lethality during stage-by-stage and
single-stage surgical treatment. Out of 432 patients, who were placed in our clinic with CDCMJ, 321
(73.4%) underwent SST, and single-stage ST was conducted for 111 (25.7%) patients. IN order to make
the two groups statistically reconciled, we withdrew from the group 5 patients, who had diffusive

peritonitis. Thus we got two alternative groups:

I group — 321 patients, who underwent stage-by-stage surgical treatment and II group — 96
patients, who underwent single-stage ST. These two groups were no different in terms of statistical

reliability.

Effectiveness of the conducted treatment in these two groups was assessed through the

internationally recognized method — comparative analysis of complications and lethality.

Through SST, compared to the single-stage, the complications were reduced from 39.6% down to
23.4% (x*=4.68; p=0.03) and lethality — from 16.7% down to 8.4% (x*=9.48; p=0.002). As we can see,
the difference is statistically reliable (p<0.05) which makes effectiveness of SST obvious. At the same
time, if we analyze the structure of reduction of complications and lethality, we will see that reliable
changes (i.e. reduction) took place only in cases of renal and liver insufficiency, namely as a result of SST
it was reduced 6.3 times (from 17.7% down to 2.8%) (p<0.05). The reliable changes to lethality structure
took place in two cases: 1) in case of renal and liver insufficiency, reduction was 3.7 times (from 8.3%
down to 2.2%) (p<0.05) and 2) lethality caused by septic cholangitis was reduced 5 times (from 3.1%
down to 0.6%) (p<0.05). In other cases the changes of complications as well as of lethality was of

unreliable nature (p>0.05).

Indications of stage-by-stage surgical treatment in case of cholelithic disease complicated by
mechanical jaundice. Thus, at this stage of the research we completed solution of the I part of the Task
II, namely, we proved high effectiveness of SST and at the next stage of the research we must start
solution of the II part of this task, namely specification of the SST indicators. It is known that the results
of treatment (post-surgery), among them complications and lethality depend upon the clinical and
laboratorial status of the patient in the pre-surgery period, which status is very complicated and it
involves: age, accompanying pathologies (non-specific factors) and duration of jaundice, functional state
of liver (specific factors). In order to simplify this status in accordance with our clinical material we
analyzed dependence of complications and lethality upon each of these factors and established the nature
of inter-connection between these factors. We found, that the indicators of complications and lethality
increase together with the age, and there is direct correlation between them (r=0.69; p<0.05). Minimum

age, above and below of which among the indicators of complications and lethality statistically reliable
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difference was registered, is 60 years (x2=9.48; p=0.002), moreover, the above mentioned increase
becomes more and more obvious (increases with a bounce). Between co-existence of the accompanying
pathologies, complications and lethality there is also a direct correlation connection (r=0.62; p<0.05). At
the same time, complications and particularly lethality sharply increases in case of co-existence of
accompanying pathologies (ASA 3+4), which is statistically reliable (for complications x*=9.2; p=0.002;
for lethality — x*=10.4; p=0.001) (p<0.01). Also complications and lethality are strongly dependent upon
duration of jaundice and increases together with increase of the duration of jaundice. There is a direct
correlation connection between them (r=0.71; p<0.01). Besides all the above, we found, that duration of
jaundice and functional state of liver, which is assessed by controlling bilirubinemia, ALAT and ASAT
dynamics, is in correlation connection (r=0.68; p<0.01), which has the so called revertible (negative)
nature (direction). l.e., that in parallel with increase of the duration of jaundice, the functional state of
liver progressively deteriorates. Besides, it is known, that the accompanying diseases and the age of the
patient has certain functional connection between each other. Together with increase of the age, number
of patients with accompanying diseases increases almost in geometrical progression. There is a direct
correlation between them (r=0.68; p<0.01) (accordingly, the number of patients without accompanying
diseases is reduced). Out of the non-specific factors, for the clinical laboratorial model we left the age,
and for out of specific factors — duration of jaundice, as the age and duration of jaundice are simple
constants, which for determination do not need time and special methods (is known from the anamnesis).
At the same time, two age parameters were distinguished: a) 60 years old and younger; b) older than 60
years; and three parameters of the duration of jaundice: a) 1+7 days; b) 8+14 days; and c) 15 days and

more.

Thus: the age with its two parameters and duration of jaundice with its three parameters
considered as a whole represent simple clinical laboratorial model of CDCMIJ (Picture 3). The model
contains only 6 options; we think that these 6 options fully reflect the diverse clinical laboratorial
spectrum, which is contained by CDCMJ.

Picture 3

Clinical laboratorial model of the cholelithic disease
complicated with mechanical jaundice

Mechanical
jaundice during
the cholelithic

disease
Older than 60 years old
60 years and younger
1+7 days 15 days 1+7 days 15 days
and more and more
8+14 days 8+14 days
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For the purpose of establishment of single-stage and SST treatment specific indicators we
distributed the above two alternative groups in accordance with the options of the clinical laboratorial

model (Tables 1 and 2) and distinguished two risk groups and four degrees of seriousness (Table 3).

From these tables it is clearly seen that in case of CDCMIJ in all the options of the clinical
laboratorial mode the percent values of complications and lethality after SST. L.e. the stage-by-stage
treatment factually does not have contra-indications. Besides we obtained particular effect among the
patients of the age 60 and less, who had mechanical jaundice for more than 15 days; namely, after SST
the number of complications decreased from 75% down to 44% (x*=4.22; p=0.03; p<0.05), and lethality
decreased from 37.5% down to 11.1% (FPC; p=0.02; p<0.05). Among the patients older than 60 years
particularly vivid effect was noted among the patients with the duration of mechanical jaundice more than
8+14, namely after SST complications were reduced from 91.6% down to 55,5% (x’=4.68; p=0.03;
p<0.05) and lethality — from 41.7% down to 19.4% (FPC; p=0.02; p<0.05).

Table 1

Distribution of complications and lethality according to the age and duration of jaundice — during
stage-by-stage surgical treatment

Number of 142 179 Total
patients
Age 60 years old and younger Older than 60 years
. Dur.ati(.)n of 127 214 15 and 127 2-14 15 and
jaundice in days more more 321
Number of 58 57 27 120 36 23
patients
General (somatic) 1 12 16 20 16 73
complications (19.2%) | (44.4%) | (13.3%) | (55.5%) | (69.5%) | (23.4%)
n=57 n=27 n=120 n=36 n=23 n=321
2 3(11.1%) 2 7 13 27
Lethality (3.5%) n=é7 (1.7%) | (19.4%) | (56.5%) | (8.4%)
n=57 n=120 n=36 n=23 n=321




Table 2

single-stage surgical treatment

Number of 42 54 Total
patients
Age 60 years old and younger Older than 60 years
Duration of
jaundice in 1+7 814 15 and 1+7 814 15 and
more more 96
days
Number of 15 19 8 35 12 7
patients
General 1 6 6 7 11 7 38
(somatic) (6.6%) | (31.5%) (75%) (20%) (91.6%) | (100%) | (39.5%)
complications n=15 n=19 n=8 n=35 n=12 n=7 n=96
1 3 1 5 6 16
Lethality (5.3%) | (37.5%) | (2.85%) | (41.7%) | (85.7%) | (16.7%)
n=19 n=§ n=35 n=12 n=7 n=96
Table 3

Distribution of the patients in risk-groups according to degrees of seriousness and taking into
consideration the age and duration of jaundice (clinical laboratorial models)

Desree of Duration of
Risk groups 8 Age jaundice | Complications | Lethality
seriousness .
(in days)
I.Slight | 60yearsold 1+7 1.2% i
and younger
I risk group Oggere;hr";n 1+7 14.5% 1.9%
2. Medium "'6'0""}{ """ l'c'l """""""""""""""""""""""""""""""""""""
years O 8+14 21.5% 3.8%
and younger
60yearsold 15\ dmore | 51.4% 17.1%
_ 3 Serious |-Adyounger | T T | T
II risk Older than R-14 64.5% 25.0%
group 60 years
4 Very | Olderthan |5 imore | 76.6% 63.3%
serious 60 years

Distribution of complications and lethality according to the age and duration of jaundice — during
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If we pay attention to the structure of complications and lethality we will see that by stage-by-
stage treatment, save for renal and liver insufficiency, lethal outcome caused by septic cholangitis
considerably decreases, as it seems as a result of SST, when the best conditions are created for draining of

the biliary tracts, stopping of suppurative cholangitis becomes successful.

Due to the above, in terms of indicators of SST, we can make the following conclusions:
1. Absolute indications are:
a) among the patients of 60 years and younger — duration of jaundice 15 days and more;
b) among patients of 60 years and older — duration of jaundice 8 and more days;
c) suppurative cholangitis.

2. In case of SST, CDCMIJ (except diffusive peritonitis), does not have contra-indications.

If we look attentively at the a) and b) parts of the conclusion, according to the clinical laboratorial
model, it exactly coincides with the state of the patients included into the II risk group, besides, taking
into account the practical considerations, the patients with suppurative cholangitis and sepsis must belong
to the same group, i.e. this proves that the patients included into the II risk group need SST. For the
purpose of more obvious presentation of this provision we did the following: compared the results of
treatment of the patients, who underwent stage-by-stage and single-stage ST separately and in I and II risk

groups, particularly, because the material allowed to do so.

As a result of using the stage-by-stage surgical treatment principle, number of complications in the II
risk group has reduced from 88.9 down to 55.8% (x*=9.48; p=0.002; p<0.001), and lethality, through SST
although inconsiderably, but still decreased in the I risk group (in terms of complications the decrease is
statistically reliable as x’=4.68; p=0.03; p<0.05; and in terms of lethality the decrease is not statistically
reliable as FPC; p=0.46; p>0.05), which indicates that SST does not have contra-indications in case of

this disease.

By his we have proved that SST for the patients of the II risk group is a direct indication, and it is not
necessary for the patients of the I risk group (it may be said that it is comparable indication). Single-stage
ST is a direct indication for the I risk group and contra-indication for the II risk group. According to all

the above, we have the CDCMJ surgical treatment tactics algorithm (Picture 4).
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Picture 4

Algorithm for treatment of cholelithic disease
complicated by mechanical jaundice

Mechanical jaundice
during the
cholelithic disease
v
v v
60 years old 60 years
and younger an older
/ \
v v v v v v
1+7 8+14 15 days 1+7 8+14 15 days
& more & more
A A A A A A
A 4 A 4
I risk group 11 risk group
v - VY
Single-stage surgical Stage-by-stage
treatment surgical treatment

Full mini-invasive stage-by-stage surgical treatment of the cholelithic disease complicated with

mechanical jaundice

In the previous chapter we elaborated the algorithm for CDCMJ tactics, which will be incomplete if do
not take into consideration the place and possibility of mini-invasive treatment in it. It is well known that
mini-invasive surgical methods considerably reduce operative trauma and, therefore, the complications
and lethality of surgery forced by it as well. In case of SST in our clinic we perform such single-stage
mini-invasive interventions, as EPST and TTCS, and at the II stage — radical surgery: through wide
laparotomy or laparoscopy, i.e. SST can be divided into two forms: 1) when at the I stage some of the
mini-invasive interventions is performed and at the II stage we make wide laparotomy, i.e. SST through
wide (open) laparotomy; and 2) also at the II stage such mini-invasive intervention is performed, as

laparoscopy, i.e. this will be full mini-invasive SST.

IN 1999-2004 in our clinic 140 patients with CDCMJ underwent treatment. Separation of the above
period is conditioned by the fact that since this very year EPST has been widely implemented in our clinic
which fact led to increase of number of full mini-invasive SSTs. For the purpose of establishment of
effectiveness of the full mini-invasive SST we separated two alternative groups: I group, in which we
included the patients, who underwent SST through open laparotomy and single-stage ST according to
indication, i.e. into the II group we included total of 67 (47.85%) patients, we found that in the I group,
compared to the II group, the complication are reduced from 21% down to 14.3% (x=9.17; p=0.002)
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(p<0.01). Through the full mini-invasive SST incidence of local (technical) complications is reduces from
13.4% down to 7.9%. If we analyze the structure of reduction we will see that this reduction is mainly
caused on the account of such complications as: suppuration of the section (Para umbilical abscess): from
8.9% down to 3.17% (p<0.05). Difference between the other types of complications is inconsiderable and
statistically unreliable (p>0.05). As far as is concerned the duration of staying in the hospital after

surgery, in case of full mini-invasive SST it reduces about 3 times (p<0.05).

Types of surgeries performed as a first stage during the stage-by-stage surgical treatment. In the
previous chapter by creation of the algorithm of tactics of surgical treatment of mechanical jaundice we
factually completed the first part of the goal of our work and passed to the second part, i.e., for this
disease elaboration of the complex of specific treatment (surgical) measures, which would reduce the
post-surgery complications and lethality, namely in this second part of the work we discuss the types of
surgeries, which can be conducted in case of SST at the first and second stages. Also, the types of single-

stage surgeries in case of single-stage ST.

As it was already mentioned, in our clinic as the I stage of SST we use TTCS and EPST. When

choosing these surgeries, a question is always raised — which of them should be given preference?

As a result of the research we concluded that at the first stage of SST the method of selection (in
the first place) is EPST, and TTCS is mainly performed in the second place. At the same time it must be
noted that EPST and TTCS are not alternative methods for each other, but they fill each other. By taking
into consideration their negative features, these surgeries can be precisely chosen for a specific clinical
case. Possibility of development of complications after EPST and TTCS are relatively exaggerated in

literature and seemingly coincide with the period of mastering of the methods.

Principle of selection of radical surgeries in case of cholelithic disease complicated with mechanical

jaundice

Possible results of the surgeries conducted as the first stage in case of stage-by-stage surgical
treatment. After EPST and TTCS conducted at the first stage in case of chronic cholecystitis, according
to our clinical material, we obtained two types of results: a) the biliary tracts were decompressed and
jaundice was relieved, but liquidation of the reasons causing jaundice (e.g., extraction of concrements
from the choledoc) was not possible for 183 times (77.2%) (n=237); b) the biliary tracts were
decompressed and jaundice was relieved and the reasons causing jaundice was liquidated in 54 cases

(22.8%) (n=237).
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In case of the first (a) result, after relevant preparation, during the radical surgery at the II stage of
treatment the so called traditional cholecystectomy was performed through open method. In case of the
second (b) result, at the second stage of surgical treatment we can conduct laparoscopic cholecystectomy,
i.e. full mini-invasive surgical intervention principle. Besides, the second (b) result may be achieved after
EPST, it may turn into the final form of treatment and the II stage — radical surgery, will not be

performed, particularly with the somatically infirm individuals.

After the surgery performed at the I stage in case of acute calculous cholecystitis we obtained the

following groups of combined results (Table 4):

After analyzing the obtained results in case of acute calculous cholecystitis at the II stage 9 LCE
were performed, out of the 3 were emergency or urgent, and 6 (66.7%) were delayed (early) planned. 75
patients underwent open laparotomic cholecystectomy, out of them 14 (18.7%) were delayed (early) or
planned and 61 (81.3%) were emergency or urgent, i.e. the decompressive treatment allowed us to
perform surgical operation at the II stage in quiet conditions in 20 (24%) cases out of 84, and out of these
20 cases 6 (7.1%) were LCE, which even more reduces the risk of post-surgery complications and

lethality.

Types of completion of cholecystectomy and liquidation of obturation in case of wide
laparotomy. Radical surgery at the II stage or in case of single-stage ST can be done: a) with mini-
invasive laparoscopic (mini-laparotomic) intervention, at this time in case of SST full mini-invasive SST
principle was used, which was discussed in the previous chapters and b) with traditional, the so called

wide (or open) laparotomy.

Radical, so called wide (open) typical surgery besides cholecystectomy (TCE) involves:
cholecystectomy, different methods of liquidation of obturation and different types of completion of

choledoctomy.

Table 4

Combined results of the treatment performed at the I stage and the principle of choosing of surgical
intervention in case of acute calculous cholecystitis

Number Types of surgical

Ne Results of treatment at the first of intervention at the Type of
stage patients | II stage according to | laparotomy
N =84 time
1 Decompression took place,
inflammation was stopped, the 6 Early or delayed LCE

reason of jaundice was removed and | (7.1%)
of jaundice was liquidated
2 Decompression took place, the 3 Emergency or LCE
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reason of jaundice was removed, (3.57%) urgent
inflammation could not be sopped
and the signs of destruction of gull
bladder displayed, that is why we
did not wait for liquidation of
jaundice
3 Decompression took place,
inflammation was stopped, jaundice 14 Open
was liquidated, thl:,l:'easf)n of (16.67%) Early or delayed laparl:)tomy
jaundice could not be removed
4 Decompression took place,
inflammation could not be sopped
and the signs of destruction of gull 61 Emergency or Open
bladder displayed, that is why we (72.6%) urgent laparotomy
did not wait for liquidation of
jaundice

Out of the methods of completion of choledoctomy, important part lies upon external draining of
the choledoctomy section. However, it must be noted, that number of external draining of the
choledoctomy section in case of SST considerably reduces from 98.2% (in case of single-stage ST) down
to 64.3% (in case of SST), which makes 33.9% (x*=10.4; p=0.001; p<0.01), accordingly, the nymber of

internal draining operations increase by the same percentage.

As far as the BDAs are concerned, we show preference for choledochoduo-denoanastemosis,
when the small intestine loop is mobilized according to the Roix method, as by this surgery, unlike the
CDA, emergence of such serious complications, as reflux cholangitis, is excluded, but this surgery is
relatively long and technically complicated, besides it is less physiological than CDA. For that reason in
our clinic we elaborated the valvular arefluxive method of CDA. The indication of conducting BDA is

only the distributed distal structure of choledochus (more than 1.5cm).
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Valvular arefluxive method of

choledochoduodenoanastemosis

The typical methods of CDCMJ can not provide dozed and periodic transition of gull into the alimentary
canal, which in itself leads to different disorders of digestive system. The only prevention of these
complications is valvular anastomosis. Several methods of valvular gall bladder — intestinal anastomosis

are provided, however they can not fully complete their functions and are difficult to be conducted.

Pic. 1 — Formatted CDA with a valve (scheme)
a)l. knotted thread; 2. valve;
3. contents, direction of the passage in the valve;
4. height of anastomosis (bursal sac) (0.70.9cm)
b) frontal section: 1. bursal sac of duodenum (valve)

The method of valvular CDCMJ elaborated by us (Pic.1) according to the section on choledoc and
duodenum (accordingly longitudal and cross) looks like Sasse-Yurasz-Vinogradov’s method. However,
unlike this method, about 0.7-0.9cm fold of duodenum mucoid is created (or, more precisely, mucoid-
submucoid) around the anasthomosis, which closes the anasthomosis hole and somehow tampons the
edges of anasthomosis, which increases impermeability and reliability of the anasthomosis. The valve has
cross direction (in relation to the duodenum), which makes it like Vitebski’s termino-lateral cross
anasthomosis, although differs from it by the fact that a) it is not termino-lateral; b) the function of valve
is taken over by the mucoid fold (which is more physiological); ¢) conducting of Vitebski’s above
anasthomosis is technically quite complicated; it needs release of choledoc for certain length around,
section in the distal part, which may cause disturbance of blood supply of the choledoc wall and damage

of adjacent major blood vessels.

The method of valvular CDCMJ provided by us fulfils the function of natural valves of the
digestive tract, namely: a) regulates dozed and periodic passing of gull into the duodenum; b) creates
resistance for passing of the duodenum content into choledoc. All these provides relevant isolation of

biliary tracts, which is necessary for regular functioning of the digestive tract. By the functioning
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principle the given valve looks like Baugin’s valve and Ode sphincter, which are arefluxive valves (i.e.
pass the content only in one direction). Difficulty of conducting of this anasthomosis factually does not

exceed the Sasse-Yurasz-Vinogradov’s method’s difficulty and is more reliable.

For the purpose of checking functioning of the valve — 1) in the surrounded part of the duodenum
(knotted on the both sides) paint was introduced (methylen lilac with hydrogen peroxide) and choledoc
was punctured, although in spite of overfilling of the duodenum the pain was not found in the choledoc;
2) under certain pressure we introduced into choledoc the same paint and it passed into duodenum only
after reaching certain pressure. Namely, the height of the catheter with a syringe was inserted into
choledoc and it was 30cm whenthe paint started passing into duodenum, its debit almost coincided with

normal physiological debit — 20ml per minute.

Algorithm of surgical treatment of the cholelithic disease complicated by mechanical jaundice

On the basis of all our research we obtained the algorithm of surgical treatment of CDCMJ

(Picture 5).

During the treatment performed in accordance to this algorithm and in compliance with the
indication the complications are reduced from 92.6% down to 39.25% (i.e. 2.4 times) (x*-12.2; p=0.0005;
p<0.01), and lethality — from 51.85% down to 8.1% (i.e. 6.4 times) (x*=25.55; p=0.00001; p<0.01). As

we can see, the above decrease is statistically highly reliable.

The results of treatment performed during the last six years in terms of complications and lethality
have been considerably improved, compared to previous years as well as to the whole general unity. This
in itself leads to considerable improvement of ultimate results of treatment, which is the merit of the
algorithm for selection of the types of surgery and tactics of surgical treatment for CDCMJ elaborated by
us (Table 5).

Table 5

Percentage changes of complications and lethality according to years

1990 — 1998 1999 — 2004 1990 — 2004
N =292 N=140 N =432 P
1 11 111
I-1IP<0.01;
Complications % 140 (48%) 44 (31.4%) 184 (42.6%) II-TIP<0.01;
I-TITIP<0.05
I-TIP<0.01;
Lethality % 35 (12%) 12 (8.57%) 47 (10.87%) II - III P < 0.05;
I-TITP<0.05
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CONCLUSIONS

. After surgical treatment in case of cholelithic disease complicated by mechanical jaundice the main
reason of lethal outcome is represented by general (somatic) complications (in 91,5%); the biggest
share is of renal-liver insufficiency (34.88%) (complications of specific nature) and different disorders
of cardiovascular system (20.9%) (complications of non-specific nature). L.e. the tactics of surgical
treatment must mainly directed towards prevention of these complications.

The tactics of surgical treatment, which makes prevention of general (somatic) complications of
CDCMI treatment effective, is SST, as: a) SST is a specific preventive and treatment means for renal-
liver insufficiency and septic cholangitis; b) in spite of the fact that SST is not the specific preventive
measure for other reasons of complications and lethality (among them of disorders of cardiovascular
system), it gives time to perform relevant conservative treatment in order to avoid these
complications; therefore — ¢) with SST, compared to single-stage ST (i.e. single-stage radical surgery
— typical and laparotomy), considerably reduces the complications and lethality following surgical
treatment (2 times).

SST is divided into a) full mini-invasive SST. i.e. single-staged, mainly through EPST, by removing
obturation and at the II stage through LCE or mini-laparotomy (the above surgeries can be performed
as a single-stage, with inverted sequence) and b) SST through open laparotomy, i.e. single-staged
EPST or TTCS and at the II stage through laparotomy. Full mini-invasive SST, compared to other
type of treatment performed in accordance with the indication, considerably reduced: complications
(1.6 times) and lethality (3 times) and number of bed/days (3 times).

In case of cholelithic disease complicated with mechanical jaundice the age of the patient and duration
of mechanical jaundice represent the forecasting parameters, which allow to a) determine risk groups
and degree of seriousness; b) predict expected percentage indicators of complications and lethality;
and c) choose relevant tactics of surgical treatment for each particular case.

In the I risk group, which consists of the patients of the age 60 and younger with duration of jaundice
of up to 14 days and the patients of age of 60 and older with duration of jaundice of up to 7 days, both
single-stage and SST is indicated, besides the methods of selection are full mini-invasive SST for the
first place and SST through open laparotomy in the second place.

The method of valvular arefluxive CDA elaborated by us within the experiment represents an
effective remedy for prevention of ascending cholangitis, at the same time it is more reliable than
CDA typical methods and is not more complicated. Therefore, on the basis of further researches it is
appropriate to widely use it (in case of CDA indication) in clinical practice.

. According to the CDCMIJ surgical treatment algorithm, elaborated by us (which algorithm consists of:
a) algorithm of tactics, in which the principles of selection of surgical treatment methods is included;
b) surgical treatment algorithm, in which selection of types of surgery are included; c) the place of

mini-invasion surgical intervention are determined and the peculiarities of surgical treatment of acute
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calculous cholecystitis are taken into consideration), through the treatment performed by indication,

complications and lethality following the surgery are reduced by accordingly 2.4 times and 6.4 times.

Picture 5

Algorithm of surgical treatment for cholelithic disease complicated with mechanical
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1) * In case of acute cholecystitis there will be either emergency, urgent or early (delayed) surgery. And if it is chronic, then
only early (delayed) surgery;

2) ** Atthe I stage during TTCS, at the II stage by certain indication, choledoch “tight”, “primary” suture may be made

3) *** TDPT, BDA and “tight” or “primary” suture in case of acute calculous cholecystitis have not been performed by us.
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Practical Recommendations

The clinical picture of the acute and chronic calculous cholecystitis complicated by mechanical
jaundice (save for the painless chronic form, and peritonitis in case of acute form) often is similar
which for the purpose of correct selection of treatment method needs precise differentiation through
instrumental laboratorial research methods (not only for determining the reasons for jaundice).

Due practical considerations, a patient with CDCMJ must be classified in accordance to the
classification elaborated by us and the diagnosis must be registered in the following sequence: a)
mechanical jaundice; b) chronic and acute calculous cholecystitis; c¢) in case of the latter, whether
there is peritonitis or its form (it is of certain importance fro elaboration of treatment tactics); d)
reasons for jaundice (is important in terms of selection of the type of radical surgery); ) whether the
form is painless or painful; f) in case of the latter — any type of the painful form (this is important to
certain extent in terms of selection of the method of conservative treatment).

Patients must belong to some of the options of clinical laboratorial model in accordance with the age
and duration of jaundice, i.e. t the I or II risk groups and specific tactics of surgical treatment must be
determined, i.e. whether the patient needs SST — by direct or comparable indication or single-stage
ST.

In case of choosing SST, decompression of biliary tracts must be performed single-stage through
EPST or TTCS by taking into consideration their indication or contra-indication.

According to the results obtained after the treatment performed at the I stage — in case chronic
calculous cholecystitis if: a) decompression tales place and jaundice is liquidated, but the reason of
jaundice (obturation) could not be removed, radical surgery of the II stage must be conducted in
average within 6£2 after relevant medicamental preparation and the surgery must have the so called
traditional open laparotomy form, i.e. SST will be performed through wide laparotomy; b) if
decompression takes place and the jaundice and obturation are liquidated (which is possible at the I
stage mainly through EPST), then at the II stage — radical surgery, after relevant infusive-
medicamental preparation (early (delayed) surgery), it would be appropriate to be performed through
laparoscopy method, i.e. to be performed through the principle of full mini-invasive SST.

In case of acute calculous cholecystitis: a) if the biliary tracts are decompressed, jaundice and
obturation are liquidated, at the same time inflammation is stopped, then at the second stage radical
surgery is appropriate within early (delayed) term after relevant infusive-medicamental preparation
and through laparoscopic method, i.e. to be performed through the principle of full mini-invasive
SST; b) if the biliary tracts are decompressed, jaundice and obturation are liquidated, but
inflammation could not be stopped or the signs of destruction of gull bladder were revealed, it is
natural that we can not wait for full liquidation of jaundice, in such case it is appropriate after brief

preparation within emergency or urgent term to perform LCE, if the forms of destruction of the gull
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bladder allows to, perform it through open laparotomy; c) if the biliary tracts are decompressed,
jaundice is liquidated and inflammation is stopped, but the reason of jaundice (obturation) could not
be removed, then it is recommended to make the radical surgery of the II stage early (delayed), in
order to relevantly correct the accompanying pathologies and this must be made through open
laparotomy method; d) if the biliary tracts are decompressed, but obturation and inflammation could
not be liquidated, or the signs of destruction of gull bladder were revealed, in this case we can not
wait till full liquidation of jaundice and it is recommended after brief medicamental preparation to
perform surgery within emergency term and through open laparotomy.

In case of CDCMJ out of the forms of completion of choledoctomy, which are slightly changing
during the stage-by-stage treatment — a) the selection method is external drainage. It is indicated in all
the cases except of the cases of existence of distal block of choledoch and in case of impossibility of
its liquidation; in case of parallel existence of transhepatic drainage, in which case special best
conditions are created for stopping suppurative cholangitis; b) in case of existence TTCS drainage, in
case of chronic calculous cholecystitis, it is possible to make the “tight” or “primary” suture, as of
more physiological, besides, no additional drainage of choledoch is necessary; c) When the
undistributed structure of choledoch (less than 1.5cm) or papilosthenosis is expressed and its
liquidation is not possible through bougienage, EPST and TDPSD is recommended.

IN case of acute calculous cholecystitis besides diffusive peritonitis, as well as in case of cholecystitis,
both single-stage surgery and SST are indicated. Moreover, it is not appropriate in this case to
perform EPST or TDPSD, and in case of peritonitis, it is contra-indicated. It is also contra-indicated
to make “tight” or “primary” sutures of choledoch. In this case out of the methods of completion of

choledoctemy the role of external drainage is even more increased.
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Abbreviations Used

CDCMI - cholelithic disease complicated with mechanical jaundice
EPST — endoscopic papilosphincterotomy

TTCS — transcutan transhepatic cholangiostomy

SST — stage-by-stage surgical treatment

TCE — typical cholecystectomy

LCE — laparoscopic cholecystectomy

ASAT — aspartataminotransferaza

ALAT — alaninaminotransferaza

CDA — choledochoduodenoanastemosis

TDPST — transduodenal papilosphincterotomy

FPC — Fischer precise criterion
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