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Diagnosis and Surgical Treatment of Patients with 

Mirizzi Syndrome. 
Nazirov F.G., Akbarov M.M., Nishanov М.Sh.  
J. Life Sci. Biomed., 8(3): 45-53, 2018; 

pii:S225199391800008-8 
 
Abstract 
Introduction. Among patients undergoing cholecystectomy, the Mirizzi 
syndrome (MS) occurs from 0,06% to 5,7%, and it is a difficult problem 

in all stages of diagnosis and surgical treatment. To make a correct 
diagnosis in the all modern methods, surgical intervention may be done 
in less than in 12-32% cases. Materials and methods. From 1994 to 
2016, 122 patients with MS (20 to 84 years old, on average 50,9±0,5 
years old) were operated. Patients were separated by the Csendes 
classification of MS. Taking into account the development of diagnosis 
system, the choice of tactics and mode of operative treatment, all patients were divided into two groups. Control group 
including 69 patients were operated from 1994 to 2008 and the main group contained 53 patients operated from 2009 to 
2016. On a number of clinical and laboratory methods of investigation it was applied modern instrumental investigation 
methods such as: x-ray examination of gastro-intestinal tract, ultrasound investigation (USI), multi spiral computer 
tomography (MSCT), endoscopic examination of stomach and duodenum, endoscopic retrograde 
pancreatocholangiography (ERPCHG), percutaneously-transhepatic cholangiography. Results. The diagnostic value of USI 
before operation was in the following: suspicion of I type of MS was noted in 24,3% of patients, in 37,6% of patients it 
was suspected the existent of II-IY types. On USI before operation in 5,4 % of patients it was verified I type and in 18,8 
% of patients II-IY type of MS. The use of MRI and MSCT in MS verification may increase the efficacy of diagnosis 
particularly in 2 times in the comparison with USI. But, for patients with MS 1 type, this indication remains relatively low 
and composes only 33,3%. This method of diagnosis is more effective in patients with MS 2-4 type because of exact 
diagnosis in 75,0% cases. The most detailed verification was noted on ERPCHG in MS 1 type (83,3%). In SM 2-4 type the 
efficacy of ERPCHG was 81,4%. Uncomplicated post-operative period was noted in 83,0% of patients of main group, while 
in patients of control group this indication was only 56,5%. Such difference was noted both in indications of lethality 
(1,9% in main group against 7,2% in control) and in specific complications (15,1% in main group against 39,1% in 
control). Conclusion. It is concluded that the significant increasing of topical diagnosis level of MS 1 type in main group 
(till 42,9%), and for patients with MS 2-4 type this indication in main group increased till 19,2% in the comparison with 
control group. At the same time, stepwise use of all complex of diagnostic monitoring may increase the efficacy of correct 
diagnosis till 97-99% in patients with MS 2-4 type. In pre-established MS 1-2 type it is more effectively the using of 
laparoscopic interventions, and in cases of MS 3-4 type a priority remains for the choice of open operations 
(CHEC+draining of choledocha by Ker).  
 
Keywords: Mirizzi Syndrome, Mechanical Jaundice, Ultra Sound Investigation, Multi Spiral Tomography. 
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Research Paper 
 

The Effect of Chronic Diffuse Liver Pathology on the 

Risk of Intra- and Post-Hepatectomy Complications 
 

Nazirov F.G., Akbarov M.M., Ibadov R.A., Khakimov Y.U., 

Sirojiddinov K.K.  
J. Life Sci. Biomed., 8(3): 54-60, 2018; 

pii:S225199391800009-8 
 
Abstract 
Improvement of the technical aspects of liver resections reduces the risk 
of many specific intra- and post-operative complications. However, post-
resection liver failure (PRLF) remains a difficult problem that significantly 
complicates the post-operative period. To assess the effect of chronic diffuse liver pathology on the frequency of 
complications of liver resections, the control group of 81 patients, operated in the NSCS Department of hepato-and-biliary 
tract surgery and in the Department of surgery of portal hypertension and pancreatoduodenal zone from 1998ÂÂÂÂÂ  to 
2009 was studied. The patients were divided into 2 groups: group A was composed of patients with concomitant diffuse 
liver disease, namely chronic viral hepatitis and steatosis (53 patients; 65.4%) and group B included 28 patients; 34,6% 
with no concomitant liver pathology. The PRLF frequency analysis showed that the development of severe complications in 
the early postoperative period clearly correlated with the presence of diffuse liver disease. In patients with no chronic liver 
diseases, PRLF occurred in 2 cases (7.1%) after extensive liver resections (2 of 28). In patients with hepatic pathology, 
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PRLF of varying severity developed in 18.9% (10 of 3). After extensive liver resections PRLF developed more than twice 
as often in the patients with chronic liver disease: 28.6% versus 13.3% (8 of 28 vs. 2 of 13). After segmental resections, 
PRLF occurred only in patients with chronic pathologies of the liver (8.0%). Concomitant chronic diffuse liver diseases 
caused a significant decrease in the functional status of hepatocytes, i.e. a decline of hepatic extraction fraction in 17.1% 

(67.5 ± 2.3% vs. 81.4 ± 1.9%) and an increase in half-life elimination of the radiopharmaceutical drop to 26,5% (37.2 ± 
1.7 min vs. 29.4 ± 1.2 m) (P < 0.001) in comparison with group В. Thus, hepatectomy in concomitant chronic diffuse 
liver pathology increases the risk of PRLF associated with reduced functional reserve of hepatocytes and slower 
compensatory regeneration process. 
 
Keywords: Diffuse Changes in the Liver, Post-Operative Complications. 
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ABSTRACT 
Introduction. Among patients undergoing cholecystectomy, the Mirizzi syndrome (MS) occurs 
from 0,06% to 5,7%, and it is a difficult problem in all stages of diagnosis and surgical 
treatment. To make a correct diagnosis in the all modern methods, surgical intervention may 
be done in less than in 12-32% cases. Materials and methods. From 1994 to 2016, 122 patients 
with MS (20 to 84 years old, on average 50,9±0,5 years old) were operated. Patients were 
separated by the Csendes classification of MS. Taking into account the development of 
diagnosis system, the choice of tactics and mode of operative treatment, all patients were 
divided into two groups. Control group including 69 patients were operated from 1994 to 2008 
and the main group contained 53 patients operated from 2009 to 2016. On a number of clinical 
and laboratory methods of investigation it was applied modern instrumental investigation 
methods such as: x-ray examination of gastro-intestinal tract, ultrasound investigation (USI), 
multi spiral computer tomography (MSCT), endoscopic examination of stomach and 
duodenum, endoscopic retrograde pancreatocholangiography (ERPCHG), percutaneously-
transhepatic cholangiography. Results. The diagnostic value of USI before operation was in the 
following: suspicion of I type of MS was noted in 24,3% of patients, in 37,6% of patients it was 
suspected the existent of II-IY types. On USI before operation in 5,4 % of patients it was verified 
I type and in 18,8 % of patients II-IY type of MS. The use of MRI and MSCT in MS verification 
may increase the efficacy of diagnosis particularly in 2 times in the comparison with USI. But, 
for patients with MS 1 type, this indication remains relatively low and composes only 33,3%. 
This method of diagnosis is more effective in patients with MS 2-4 type because of exact 
diagnosis in 75,0% cases. The most detailed verification was noted on ERPCHG in MS 1 type 
(83,3%). In SM 2-4 type the efficacy of ERPCHG was 81,4%. Uncomplicated post-operative period 
was noted in 83,0% of patients of main group, while in patients of control group this indication 
was only 56,5%. Such difference was noted both in indications of lethality (1,9% in main group 
against 7,2% in control) and in specific complications (15,1% in main group against 39,1% in 
control). Conclusion. It is concluded that the significant increasing of topical diagnosis level of 
MS 1 type in main group (till 42,9%), and for patients with MS 2-4 type this indication in main 
group increased till 19,2% in the comparison with control group. At the same time, stepwise use 
of all complex of diagnostic monitoring may increase the efficacy of correct diagnosis till 97-
99% in patients with MS 2-4 type. In pre-established MS 1-2 type it is more effectively the using 
of laparoscopic interventions, and in cases of MS 3-4 type a priority remains for the choice of 
open operations (CHEC+draining of choledocha by Ker).  
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INTRODUCTION 
 

Mirizzi syndrome (МS) is quite rare pathology, the incidence of it among elder population composes of less 1% in 

a year in developed Western countries and 4,7-5,7%  in developing countries [1-5]. A number of observations of 

Mirizzi syndrome is increasing at recent years, which associated with increase of morbidity of bile stone 

diseases, decreasing of surgical activity in acute cholecystitis attack and examination of patients, surgery 

progress of bile ducts, best knowledge of surgeons of this complication. At present, by the data of most authors, 
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mailto:khakimov.yunus@mail.ru


To cite this paper: Nazirov F.G., Akbarov M.M., Nishanov М.Sh. (2018). Diagnosis and Surgical Treatment of Patients with Mirizzi Syndrome. J. Life Sci. Biomed. 
8(3): 45-53; www.jlsb.science-line.com   

the rate of morbidity of Mirizzi syndrome composes of 0,3-5%, and among patients with bile stone disease – 0,1-

2,7% [3, 4, 6-13]. 

The standard in pre-operative diagnosis of Mirizzi syndrome for several decades is the methods of direct 

contrast of bile ducts. Among them the most often using method is endoscopic retrograde 

cholangiopancreatography, which is thought by some authors more informative in diagnosis of syndrome [6, 

14]. Other authors indicate on high sensitivity and safety of pre-operative diagnosis methods such as spiral 

computer tomography, magnetic resonance cholangiopancreatography [14, 15, 16].  

The issues in regard to surgical correction of Mirizzi syndrome remain undecided. In modern surgery 

there are different ways of treatment of this syndrome. They may be divided in endoscopic and surgical. 

Laparoscopic treatment methods are used successfully in I type of syndrome. At the same time, some authors 

consider that the syndrome of Mirizzi is absolute or relative contraindication for laparoscopic operation, 

especially not diagnosed in pre-operative period [16].  Antoniou et al. [6] in the literature review on using of 

laparoscopic technique in syndrome of Mirizzi points to 40% of access conversion, 20% of complications and 6% 

of repeated operations. But there are a number of publications, which authors point to possibility of using of 

laparoscopic technique under certain conditions [17-21]. Kwon and Inui [15] point to possibility of applying of 

laparoscopic method by experienced surgeon only in first type of syndrome.  

Today the most of surgeons choose the performing of cholecystectomy from the bottom, completed with 

draining of choledocha [4, 22-24]. Difficulties in diagnosis, as well as necessity of modern their methods 

involving, enough wide range of using and recommending methods of surgical treatment, a few observations, 

and absence of single recommendations determine the actuality of studying of this problem. 

 

MATERIAL AND METHODS 

The work was based on retrospective analysis of investigations of 122 patients with MS, treated in surgery 

departments of liver and bile ducts, and portal hypertension and pancreatoduodenal zone in republican 

specialized center of surgery named after V. Vakhidov from 1994 to 2016. Taking into account the development 

of diagnosis system, the choice of tactics and way of operative treatment all patients were divided into two 

groups. In control group it was included 69 patients, who were operated from 1994 to 2008. The main group 

contained 53 patients operated from 2009 to 2016.   

The age of patients varied from 20 to 84 years old (on average 50,9±0,5 years old).  The females were more 

– 88 patients against 34 male patients (the ratio 2,6:1). The main complains, having in admission, were pains on 

right upper quadrant of abdomen, periodical icterus of skin covering and sclera, clinical manifestations of 

cholangitis in the form of chill, increasing of body temperature. The pains on right upper quadrant of abdomen 

were noted by 122 (100%) patients, clinic of mechanical jaundice was observed in 90 (73,7%) of patients. The 

incidence of cholangitis was noted by 23 (18,8%) patients. In 7 (5,7%) patients there was incidence of hepatic 

insufficiency. 

Terms from the beginning of disease to the moment of admission into clinic were different in our patients 

and varied from 1 month to 33 years, and in some cases the duration of disease was unknown, including patients 

with asymptomatic cholecystolithiasis. Duration of bile stone history was as follows: till 1 years in 45 (36,9%) 

patients, from 1 to 3 years in 14 (11,5%) patients, more than 3 years in 56 (45,9%) patients,  and in 7 (5,7%) patients 

the duration of disease was not identified. In 30 (24,5%) patients the attack of pains was the first time and in 92 

(75,5%) patients there were two or more attacks in history. Symptoms of mechanical jaundice in history were 

observed in 21 (17,2%) patients.   

Along with the clinical and laboratory methods of investigation it was applied modern instrumental 

investigation methods such as: x-ray examination of gastro-intestinal tract, ultrasound investigation (USI), 

multi spiral computer tomography (MSCT), endoscopic examination of stomach and duodenum, endoscopic 

retrograde pancreatocholangiography (ERPCHG), percutaneously-transhepatic cholangiography. Including of 

one or another method into investigation was determined with the help of appropriate indications.  The tactics 

of surgical treatment of patients with MS was made depending on the type of syndrome. Patients were 

distributed with the help of Csendes A classification for MS (Table 1). 

 
Ethical approval  
The review board and ethics committee of RSCS named after acad. V.Vakhidov approved the study 

protocol and informed consents were taken from all the participants.  
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Table 1. Distribution of patients by the type of Mirizzi syndrome (MS) 

Type of SM 
Main group Control group All 

abs. % abs. % abs. % 

Type I 14 26,4% 23 33,3% 37 30,3% 

Type II 13 24,5% 24 34,8% 37 30,3% 

Type III 23 43,4% 19 27,5% 42 34,4% 

Type IV 3 5,7% 3 4,3% 6 4,9% 

Total 53 100,0% 69 100,0% 122 100,0% 

abs. = absence of single recommendations 

 
RESULTS AND DISCUSSION  

 

In our clinic it was hospitalized 16549 patients with bile stone disease. From this group 14820 (89,5%) 

patients were operated. Other patients were discharged because of different reasons (severity of concomitant 

diseases, necessity of rehabilitation after elimination of the block for bile flow in mechanical jaundice (MJ), 

abandonment of an operation and other). In general, for the whole group of operated patients the developing 

rate of MS composed 0,82% (122 from 14820 patients). For all 122 patients it was made the USI of organs of 

abdomen. From the data of table 2, which shows diagnostic efficacy of USI in verification of this diagnosis, it has 

been mentioned that the most low diagnostic efficacy of USI has been noted in group of patients with SM I type, 

with largest percentage of not established diagnosis.  

Active using of MRI and MSCT in surgery of liver and extrahepatic bile ducts, which attracted specialist 

dealing with the problem of MS, allowed significantly increasing percentage of exact diagnosis. In table 3 it was 

showed the indications of efficacy assessment of MRI and MSCT using in our patients. The using of MRI or 

MSCT in verification of MS may increase the efficacy of diagnosis practically in 2 times in comparison with USI. 

But, for patients with MS type 1 this indication remains relatively low and composes only 33,3%. The highest 

efficiency of this diagnosis method is determined in patients with SM 2-4 type with exact made diagnosis in 

75,0% of cases. Next, it is performing of ERPCHG, which is not only diagnostic stage but also realizes treatment 

function. Indications of efficacy of ERPCHG in diagnosis of MS were presented in table 4. From the table 4, it is 

noted more meaningful verification of ERPCHG in MS 1 type (83,3%). In SM 2-4 type the efficacy of ERPCHG 

composed 81,4%. On the Picture 1 (А, B) and 2 it is demonstrated all parties of ERPCHG of topical diagnosis of 

MS.  

Results in a cumulative distribution of patients by type of performed operative treatment are presented in 

table 5. One should mention, the specter of operative intervention variants have been practically identical in 

both groups that characterize persistent conservatism in choice of operative approach during long-term period, 

except the using of holedohoduodenoanastomoz (CHDA), which at present practically is not applied. At the 

same time, a number of open cholecystectomy (CHEC) with draining of choledocha by Ker, at present, is 

dominant operation in MS and corresponds to modern standards in the choice of operative treatment type.  

In table 6 it is noted the increasing of laparoscopic intervention rate performed in control group (9,4% 

against 3,8%), in the smallest amount of conversion (3,8% against 15,9% respectively). Nevertheless, amount of 

open operative interventions was practically the same in both groups. The distribution of patients depending 

on the performing of stage tactics in MS is presented in table 7, which shows that this indication composed 

37,7% in main group against 10,1% in control group. Such big difference in indications points to significant 

changes in MS treatment tactics of complicated mechanical jaundice (MJ) with mandatory use of one of the 

ways of biliary decompression before main operative stage.  

The most principal moment in benign surgical pathology is assessment of this type of intervention by 

recent results. Assessment of surgical treatment of patients with MS we decided to consider with position: 1) 

analysis of recent results of surgical treatment of MS in comparison groups; 2) comparison analysis of structure 

and the rate of post-operative complications depending on the type of MS; 3) distribution of post-operative 

complications depending on the type of operation; 4) assessment of surgical intervention risk in patients with 

MS. 

As can be seen from diagram 3, which shows general structure of comparison results of surgical treatment 

of MS, it is mentioned significant difference by all indications in comparison groups. Thus, uncomplicated post-

operative period was noted in 83,0% of patients of main group, while in patients of control group this indication 

composed only 56,5%. Such difference was noted both in indications of lethality (1,9% in main group against 7,2% 

in control) and specific complications (15,1% in main group against 39,1% in control). 
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Next analyzed item was to study the rate of post-operative complications depending on the type of MS 

(Table 8). Thus, the seam failure of choledocha was noted in 1 patients (7,1%) with MS 1type and in 4 (15,4%) 

patients with MS 3-4 type in main group. In control group this complication was noted in 2 patients (8,7%) with 

MS 1 type, in 4 patients (16,7%) with MS 2 type and in 5 patients (22,7%) with MS 3-4 type.  

 

Table 2. Diagnostic efficacy of USI in verification of MS 

Type of MS Number 
Suspicion on MS Accurately verified Undiagnosed 

abs. % abs. % abs. % 

type I  37 9 24,3% 2 5,4% 26 70,3% 

Type II-IV  85 32 37,6% 16 18,8% 37 43,6% 

Total  122 41 33,6% 18 14,7% 63 51,7% 

 
Table 3. Diagnostic efficacy of MRI and MSCT in verification of MS 

Type of MS Number 
Suspicion on SM Accurately verified Undiagnosed 

abs. % abs. % abs. % 

Type I  9 3 33,3% 3 33,3% 3 33,3% 

Type II-IV  45 6 15,0% 33 82,5% 6 15,0% 

Total  54 9 16,7% 36 66,6% 9 16,7% 

 
Table 4. Diagnostic efficacy of ERCHPG in verification of MS 

Type of MS Number 
Suspicion on MS Accurately verified Undiagnosed 

abs. % abs. % abs. % 

Type I  6 2 33,3% 3 50% 1 16,7% 

Type II-IV  70 10 14,3% 47 67,1% 13 18,6% 

Total  76 12 15,8% 50 65,8% 14 18,4% 

 

 

Table 5. A cumulative distribution of patients by type of performed operative treatment 

Type of operation 
Control group Main group 

abs. % abs. % 

Open operation 55 79,7% 42 79,2% 

 Cholecystectomy 11 15,9% 4 7,9% 

 CHEC+draining by Ker 15 21,7% 27 50,9% 

 CHEC+plastic+ draining by Ker 17 24,6% 3 5,7% 

 CHEC+ Pikovskiy 5 7,2% 3 5,7% 

 HepJA 3 4,3% 2 3,8% 

 CHEC, restoring hepatiko choledocha on carcass drainage 2 2,9% 3 5,7% 

 CHEC, dissociation of duodenal fistula, application of HepDA 2 2,9% 0 0,0% 

Laparoscopic anastomosis 2 2,9% 5 9,4% 

Laparoscopic operation  with draining of  choledocha by  Pikovskiy 1 1,4% 2 3,8% 

Laparoscopic operation  with draining of choledocha on Т- shaped drainage 0 0,0% 2 3,8% 

Laparoscopy with conversion 11 15,9% 2 3,8% 

 Cholecystectomy 3 4,3% 3 5,7% 

 CHEC+draining by Ker 5 7,2% 3 5,7% 

 CHEC+plastic+ draining by Ker 4 5,8% 1 1,9% 

 CHEC+ Pikovskiy 1 1,4% 0 0,0% 

 HepJA 0 0,0% 1 1,9% 

 CHEC, restoring  hepatiko choledocha on carcass drainage 4 5,8% 1 1,9% 

 CHEC, dissociation of duodenal fistula, application of HepDA 3 4,3% 1 1,9% 
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А) Gallbladder was arrested. GHD was squeezed from the 

outside, along the lateral contour, perhaps by gallbladder 

(MS 1 type). Suprastenotic ectasia of right, left and general 

hepatic ducts.  

B) Gallbladder was arrested. GHD was squeezed from the 

outside (MS 2 type), with the aim of decompression of biliary 

tract it was performed the stenting of general bile duct.   

Picture 1 А, B. Imaging of MS in its EPHGDS verification  
 

 

  

А) On the level of confluence of cystic duct there is repletion 

defect, deforming lateral contour of general hepatic duct. 

Intrahepatic ducts and general hepatic duct (GHD) above the 

level of compression are enlarged (MS 3 type) 

B) Symptom of «sandglass» with defect of the whole 

semicircle repletion of GHD (MS 4 type). Slow  roundabout 

contrast of proximal part of choledocha at the expense of 

vesicular-choleadocic fistula     

Picture 2 А, B. Imagine of MS in its EPHGDS verification  

 

 

Table 6. Type of operative treatment of Mirizzi syndrome in comparison groups 

Type of operation 
Main group Control group All 

abs. % abs. % abs. % 

Open operation 42 79,2% 55 79,7% 97 79,5% 

Laparoscopic operation 9 17,0% 3 4,3% 12 9,8% 

Laparoscopy with conversion 2 3,8% 11 15,9% 13 10,7% 

Criteria of  authenticity by operation type χ
2
=9,030; Df=3; p=0,037   

Open and laparoscopy with conversion 44 83,0% 66 95,7% 110 90,2% 

Total 53 100,0% 69 100,0% 122 100,0% 
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Table 7. The distribution of patients by the type of two-stage intervention 

First stage of treatment 
Main group Control group 

abs. % abs. % 

PTCHG 8 15,1% 2 2,9% 

Nosobiliary  draining 7 13,2% 3 4,3% 

Lost drainage 5 9,4% 2 2,9% 

Total 20 37,7% 7 10,1% 

Criteria of  authenticity χ
2
=8,527; Df=3; p=0,047 

 

 
Diagram 3. Results of surgical treatment of MS 

 

Table 8. The rate of post-operative complications depending on the type of MS 

 

 

The group and  

type of operation 

The seam 

failure of 

choledocha 

Progression 

of liver 

insufficiency 

Bleeding 
Residual 

stone 

Non-specific 

complications 

of organs 

Suppuration of 

wound or sub 

diaphragmatic 

abscess 

abs. % abs. % abs. % abs. % abs. % abs. % 

Control group 

Type I of MS 2 8,7% 1 4,3% 0 0,0% 1 4,3% 6 26,1% 0 0,0% 

-Open operation 2 13,3% 1 6,7% 0 0,0% 0 0,0% 6 40,0% 0 0,0% 

-Laparoscopic 

operation 
0 0,0% 0 0,0% 0 0,0% 1 50,0% 0 0,0% 0 0,0% 

Type II of MS 4 16,7% 1 4,2% 0 0,0% 3 12,5% 4 16,7% 2 8,3% 

-Open operation 3 16,7% 1 5,6% 0 0,0% 2 11,1% 3 16,7% 2 11,1% 

-Laparoscopy with 

conversion 
1 16,7% 0 0,0% 0 0,0% 1 16,7% 1 16,7% 0 0,0% 

Type III and IV of MS 5 22,7% 4 18,2% 2 9,1% 1 4,5% 8 36,4% 1 4,5% 

-Open operation 5 22,7% 4 18,2% 2 9,1% 1 4,5% 8 36,4% 1 4,5% 

Main group 

Type I of MS 1 7,1% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 

-Open operation 1 12,5% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 

Type II of MS 0 0,0% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 0 0,0% 

Type III and IV of MS 4 15,4% 0 0,0% 1 3,8% 1 3,8% 1 3,8% 1 3,8% 

-Open operation 4 15,4% 0 0,0% 1 3,8% 1 3,8% 1 3,8% 1 3,8% 

0%

20%

40%

60%

80%

100%

Main group Control group

83.0% 

56.5% 

17.0% 

43.5% 

15.1% 

39.1% 

1.9% 

26.1% 

1.9% 
7.2% 

without complications patients with complications spesific complications

non-spesific complications lethality

Criteria χ
2
=26,323; Df=5; p<0,001  
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The low diagnostic efficiency of USI in verification of MS was noted in group of patients with MS I type, 

with the highest percentage of not established diagnosis (57,1% in main and 78,3% in control groups). 

Nevertheless, in main group almost in 2 times it was increased the percentage of typing diagnosis. The highest 

percentage of correct made diagnosis was noted in patients with MS II-IV type (23,1% against 15,2% 

respectively). In main group of patients with MS II-IV type it was decreased significantly the percentage of 

unverified diagnosis (30,8% against 54,3% respectively). 

Verification of diagnosis on the base of totality of main USS signs of MS allows to increase diagnostic 

efficacy of this method till 18,9% in all types, and for 2-4 type particularly till 23,1%.  The use of MRI and MSCT in 

verification of MS allows increasing the efficiency of diagnosis in 2 times in comparison with USS. But, for 

patients with MS 1 type this indication remains relatively low and composes only 33,3%. The highest efficiency 

of this diagnosis method is revealed in patients with MS 2-4 type with exact made diagnosis in 75,0% cases. The 

efficacy of ERPCHG in MS 1 type composes 66,7%, and in MS 2-4 type it increases till 75,8%, which associated 

with increasing of efficiency of beam diagnostic methods, not with the improvement of technical components of 

this method. It was noted significant increasing of topical diagnosis level of MS 1 type in main group (till 42,9%), 

and for patients with MS 2-4 type this indication in main group increased till 19,2% in comparison with control 

group. At the same time, stage using of all complex of diagnostic monitoring may increase the efficacy of 

making of correct diagnosis till 97-99% in patients with MS 2-4 type.  

The use of stage surgical tactics, when on the first stage it was performed one of the variants of small-

invasive biliary tract decompression, was characterized with the increasing of amount of planned surgical 

interventions (90,6% against 69,6%), the highest percentage of applying of laparoscopic technologies (16,98% 

against 4,35%) in minimal quantity of conversion (3,8% against 15,94%) and as a result: uncomplicated post-

operative period was noted in 83,0% of patients of main group,  while in patients of control group this indication 

composed only 56,5%. Such difference was noted both in indications of lethality (1,9% in main group against 7,2% 

in control) and specific complications (15,1% in main group against 39,1% in control).  

Renouncement from emergency surgery in favor of actively expectant tactics in MS allows to increase the 

rate of good results after operation till 26,5%, to reduce the quantity of specific and non-specific post-operative 

complications till 24,0% and 24,2% respectively, and lethality till 5,3%.  

 
CONCLUSION 

 

The main tasks of therapeutic and diagnostic tactics in MS in the condition of given qualified and 

specialized medical care are follows:  

 Collection of anamnestic data and determination of risk factors of MS developing;    

 Use of high technologic beam diagnosis with establishment the character of complication;  

 Assessment of efficiency of combined use of all diagnostic complex in MS verification;  

 Assessment of severity stage of clinical course of syndrome, determination of complicated course of 

underlying disease and concomitant pathology; 

 In patients with MJ, the first stage of therapeutic tactics is one of the ways of small-invasive 

endoscopic or endovascular decompression of biliary tract; 

 In preliminarily established MS 1-2 type the preference should be given to laparoscopic intervention, 

and in the case of revealing of MS 3-4 type the priority remains for the choice of open operation 

(CHEC+draining of choledocha by Ker). 
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ABSTRACT 

Improvement of the technical aspects of liver resections reduces the risk of many specific 
intra- and post-operative complications. However, post-resection liver failure (PRLF) remains 
a difficult problem that significantly complicates the post-operative period. To assess the 
effect of chronic diffuse liver pathology on the frequency of complications of liver resections, 
the control group of 81 patients, operated in the NSCS Department of hepato-and-biliary tract 
surgery and in the Department of surgery of portal hypertension and pancreatoduodenal zone 
from 1998  to 2009 was studied. The patients were divided into 2 groups: group A was 
composed of patients with concomitant diffuse liver disease, namely chronic viral hepatitis 
and steatosis (53 patients; 65.4%) and group B included 28 patients; 34,6% with no 
concomitant liver pathology. The PRLF frequency analysis showed that the development of 
severe complications in the early postoperative period clearly correlated with the presence of 
diffuse liver disease. In patients with no chronic liver diseases, PRLF occurred in 2 cases (7.1%) 
after extensive liver resections (2 of 28). In patients with hepatic pathology, PRLF of varying 
severity developed in 18.9% (10 of 3). After extensive liver resections PRLF developed more 
than twice as often in the patients with chronic liver disease: 28.6% versus 13.3% (8 of 28 vs. 2 
of 13). After segmental resections, PRLF occurred only in patients with chronic pathologies of 
the liver (8.0%). Concomitant chronic diffuse liver diseases caused a significant decrease in the 
functional status of hepatocytes, i.e. a decline of hepatic extraction fraction in 17.1% (67.5 ± 
2.3% vs. 81.4 ± 1.9%) and an increase in half-life elimination of the radiopharmaceutical drop to 
26,5% (37.2 ± 1.7 min vs. 29.4 ± 1.2 m) (P<0.001) in comparison with group В. Thus, hepatectomy 
in concomitant chronic diffuse liver pathology increases the risk of PRLF associated with 
reduced functional reserve of hepatocytes and slower compensatory regeneration process. 
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INTRODUCTION 

Development of new techniques of liver resection widened significantly the opportunities for surgical 

interventions for primary and secondary focal processes in the liver. The list of indications for liver resection 

has been increased in the recent decade that led to introduction of one- and two-steps extended resections [1-3]. 

An increase in quality and volume of surgeries has drawn great attention to various risk factors influencing the 

outcomes of surgical treatment [4]. 

Improvement of the technical aspects of liver resection allowed leveling the risk of many specific post-

resection complications. However, post-resection liver failure (PRLF) remains to be a difficult challenge up to 

the present time, in particular, prevention of its development and reduction of severe hepatargia frequency [4-

6]. 

Acute PRLF is one of the most severe complications of expanded liver resection. It may be the cause of 18-

75% of lethal outcomes [8]. The main cause seems to be low pre-operative functional liver reserve or insufficient 

volume of the parenchyma after liver resection [15]. In patients with diffuse or marked dystrophic changes of 

the parenchyma, insufficient volume of the residual hepatic tissue, and severe concomitant diseases of the 

cardio-vascular system and respiratory organs, as well as the problem of prevention of acute PRLF are still 

significant [9].  

http://www.science-line.com/index/
mailto:khakimov.yunus@mail.ru


Nazirov F.G., Akbarov M.M., Ibadov R.A., Khakimov Y.U., Sirojiddinov K.K. (2018). The Effect of Chronic Diffuse Liver Pathology on the Risk of 
Intra- and Post-Hepatectomy Complications. J. Life Sci. Biomed. 8(3): 54-60; www.jlsb.science-line.com  

Liver resection is possible in cirrhosis A by the classification of Child-Pugh, in some observation in cirrhosis 

B, but it is contraindicated for patients with cirrhosis C [10, 11]. In the randomized study of liver pathology 

conducted in 2004, the Barcelona Clinic Board developed the classification of hepatocellular cancer (Barcelona - 

Clinic Liver Cancer staging system) taking into account the tumor process and severity of liver cirrhosis [12]. It 

should be used when it was impossible to choose an optimal method of treatment for a concrete situation, e.g. 

liver resection or transplantation, radiofrequency destruction or transarterial chemoembolization or medicinal 

therapy [8]. 

The study of many factors rendering direct effects on the PRLF frequency resulted in identification of the 

criteria divided into factors related to patients’ profile, surgical intervention type and postoperative 

management of patients. High frequency of chronic diffuse pathology of the liver is associated, first of all, with 

viral hepatitis while the alimentary factor seems to be the regional peculiarity. In viral hepatitis, the risk of 

development of post-resection complications was caused by the viral activity and progressing cytolisis and liver 

fibrosis while an increase in the body mass index was concomitant by development of fatty hepatosis which, if 

prolonged, may lead to functional disorders of hepatocytes with cholestasis and progressing fibrosis. 

Objective of the present study was investigating the effect of concomitant chronic diffuse liver pathology to 

results of resections performed due to benign and malignant liver focal neoplasms.  

 

MATERIAL AND METHODS 
 

To identify indications and modality of liver resection, particularly the extended one, it is necessary to take into 

consideration all specific factors effecting on the peri-operative period. The control group of 81 patients was 

analyzed to evaluate the effect of chronic diffuse process in the liver on the frequency of liver resection 

complications. The patients were operated in the Department of liver and biliary tract surgery and in the 

Department of portal hypertension and pancreato-duodenal zone surgery of the National Specialized Center for 

Surgery (Tashkent, Uzbekistan) in 1998 - 2009. The patients were divided into group А composed of patients 

with concomitant diffuse liver pathology, namely chronic viral hepatitis and fatty hepatosis (53 patients; 65.4%), 

and group В of 28 patients with no liver pathology. 

Among 53 patients with concomitant liver pathology, 31 had viral hepatitis and 22 had fatty hepatosis. In 28 

cases (34.6%), extended liver resections were performed; in 25 cases, various variants of segmentectomies 

(30.9%) were used, in 14 cases of viral hepatitis and 11 – in fatty hepatosis. In the group of patients with no 

chronic liver pathology, major resections were performed in 18.5% of cases (in 15 of 81), segmentectomy was 

performed in 16.0% (13 patients). 

During examination of the patients in the pre- and postoperative periods, the dynamic monitoring of clinical 

and biochemical blood indicators was conducted. Radionuclide investigation of the hepatic blood volume was 

performed on the gamma-camera (FO Gamma LFOV with computer PDP 11/34. USA)  using the technique of 

dynamic and static scintigraphy. Colloid radiopharmaceutical 99mTc-technefit of native production was used 

as the activity indicator (0.6 MBk/kg of body mass). Deconvolution analysis applied to process the obtained 

radio-chronograms yielded in identification of two parameters characterizing the functional activity of liver 

parenchyma: 

1. Fr extr - the parameter of the liver extraction fraction (%). 

2. T ½ - the period of the radiopharmaceutical half-life elimination (min) characterizing excretive liver 

function. 

The hepatocyte functional activity was evaluated with radioisotope scintigraphy in 34 patients in the pre-

operative period and on day 5-7 after extensive liver resection. In 22 cases, the patients had concomitant 

chronic diffuse liver pathology and 12 patients did not have liver pathology. Findings of clinical examination 

were processed with the method of variational statistic developed by W.S. Gosset (Student) and R.A. Fisher. The 

average and standard error (M±m) were calculated. The findings were considered reliable if the level of the 

significance of the reliability indicator of the difference of average values (P) was no more than 0.05. The 

statistic processing of the obtained findings and their graphic presentation were performed on the PEVM 

“Pentium-4” using the standard MS Excel-XP, Statistica 6.0, BIOSTAT. 

 

Ethical approval 

The review board and ethics committee of Republican Specialized Center of Surgery named after 

acad.V.Vakhidov approved the study protocol and gave permission. 
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RESULTS AND DISCUSSION  
 

The study of PRLF frequency showed that development of this life-threatening complication in the early post-

operative period clearly correlated with the presence of diffuse liver pathology. For instance, in group В, PRLF 

occurred in 2 cases after extensive liver resections, it accounted 7.1% (2 of 28). In group А, the frequency of PRLF 

of various severities was 18.9% (10 of 53). The total frequency of PRLF development in the groups under study 

was 14.8% (12 of 81)   

It should be noted that severe PRLF in group developed in 9.4% of cases (in 5 patients) in 4 cases it was 

accompanied by chronic viral hepatitis and in one case by fatty hepatosis. In group B, severe PRLF was 

diagnosed in one patient (4.5%). Severe PRLF was the consequence of extensive liver resection in all cases. After 

extensive liver resection PRLF complicated the post-operative period twice more often in chronic liver 

pathology: 28.6% vs. 13.3% (8 of 28 vs. 2 of 13). In segmental resections, PRLF was found only in group 2 (8.0%). 

The parameters of the liver extraction fraction in concomitant chronic diffuse liver pathology in the pre- and 

post-operative periods are presented in figure 1. Concomitant chronic diffuse liver pathology in patients with 

focal neoplasms contributes to reliable reduction (P<0.001) of the hepatocyte functional status, that was clearly 

expressed by the reduction of the liver extraction fraction by 17.1% (67.5±2,3% vs. 81.4±1.9%). This suggests that 

lower functional reserve of hepatocytes is associated with PRLF high frequency in the patients with 

concomitant liver pathology in the early post-operative period. 

In addition to the fraction of liver extraction we studied half-life elimination period of radiopharmaceutical 

(RP) from the liver. The presence of concomitant chronic diffuse pathology in the patients with focal neoplasms 

provides reliable prolongation of the RP half-life elimination period by 29.8% (from 29.4±1.2 min to 42.1±3.6 min) 

(P<0.001) in comparison with the group with no parechymatous processes. 

In group A, on days 5-7 after the surgery, reliable prolongation of the RP half-life elimination  period was 

noted in comparison with the preoperative period (from 37.2±1.7 min to 64.5±4.2 min, respectively; P<0.001). In 

group B, an increase in this parameter value was noted: from 29.4±1.2 min to 42.1±3.6 min (P<0.001) (Figure 2). 

The dynamics of the liver function changes in the post-operative period was monitored by biochemical blood 

tests (total protein, albumin, ALT, AST, bilirubin). In the majority of patients, on day 1 after the surgery, the 

levels of ALT, AST and total bilirubin in the blood serum increased the number of total protein and, particularly, 

albumin fraction reduced both in the study group and the controls. 

However, reliably (P < 0.05) quicker restoration of the parameters closer to the physiological values was 

observed in group B (11.3±0.4 days), while the parameters in group А approached the normal value in 16.5±0.7 

days (Table 1). Surgical interventions in the patients with diffuse liver changes were always associated with a 

high risk of complications both in the post-operative period and during the surgery. Profuse, difficult for 

control intra-operative hemorrhages in these patients present special difficulties for surgeons.  

In our research, the intra-operative blood loss during the extensive liver resections was 684±35 ml in the 

patients with diffuse liver pathology, while in the absence of the concomitant pathology, the total volume of 

blood loss did not exceed 574±29 ml (P<0.05). In segmentectomies, the volume of the total intra-operative blood 

loss also reliably increased in group B against group A (529±26 ml vs. 433±16 ml, respectively; P<0.01). 

The hepato-duodenal ligament (HDL) had to be clipped for prevention hemorrhage in group D during 

extensive liver resection in 3 of 15 cases (20.0%), while in less traumatic segmental resections, HDL clipping was 

made in 2 cases of 13 (15.4%). Among 28 patients with concomitant pathology who had extensive liver resection, 

HDL clipping was required in 9 cases (32.1%), while in segmental resections, HDL clipping was made in 6 of 25 

cases (24.0%).  

Some hemodynamic disturbances and severe ischemia of the hepatic tissue occurred during HDL cross-

clamping, the risk of postoperative complications increased. In the initially compromised liver parenchyma 

(cirrhosis, chronic hepatitis, and mechanic jaundice), the resistance to hepatic ischemia reduced, respectively, to 

occlusion of HDL. However, the increased complexity of the surgery in diffuse liver changes assumes 

prolongation of the duration of the HDL cross-clamping.  

In extensive liver resections in patients with diffuse liver pathology, the duration of the cross-clamping was 

34.5±2.1 min, while in group A, it was reliably shorter and on the average lasted 27.9±1.7 min (P<0.05). In less 

traumatic segmental resections, the total clamping duration in group B was 19.8±1.3 min., while in group 

1itreliably increased to 23.1±1.9 min (P<0.05) (Figure 3). 
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Figure 1. Evaluation of hepatocyte functional activity. Fraction of liver extraction (%) in concomitant chronic 

diffuse liver pathology before and after resection. 

 

 

 
Figure 2. Evaluation of the functional activity of hepatocytes. RP half-life elimination period (min) in 

concomitant chronic diffuse liver pathology before and after liver resection. 

 

 

 
Figure 3. Duration (min) of HDL clamping 
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Table 1. Dynamics of biochemical characteristics 

Parameter 
Concomitant liver pathology No chronic  liver pathology 

Day 1 Day 5 Day 7 Day 1 Day 5 Day 7 

Total bilirubin, µmol/l 42.8±2.9 39.0±2.5* 31.2±2.2* 35.6±2.1 29.9±2.4 24.6±1.9 

Plasma protein, g/l 47.9±1.9 49.1±1.7* 53.5±1.8* 49.2±2.2 53.7± 1.2 59.1±1.6 

Albumin, g/l 26.5±0.8 28.4±1.0 30.1±1.1* 27.9±0.6 30.6±0.8 34.3±0.7 

ALT, µmol/l 221.2±16.6* 197.7±3,2* 142.7±13,1* 175.6±11.8 159.2±11.8 101.4±0.5 

AST,  µmol/l 185.3±11.6* 149.2±11.4* 102.9 ± 10.2* 150.5±9.6 113.8±11.0 74.3±8.6 

Parameters 

normalization 
16.5±0.7 days* 11.3±0.4 days 

* reliability of differences in the groups of comparison (P<0.05) 

 

Taking into account the surgical technique complexity, presence of multiple aggravating factors in concomitant 

diffuse liver pathology, the surgery duration in this group of patients was reliably longer (on average 282±16 

min), and in group B the surgery lasted on average 228±14 min (P<0.05). The segmental resections lasted 186±13 

min against 140±11min in the controls (P<0.01). 

Specific complications developed in the early post-operative periods in the groups under study in 30.9% of 

cases (25/81 patients). It should be noted that 19 of these 25 cases were the patients with concomitant diffuse 

liver pathology. These complications included: postoperative liver failure, intraperitoneal hemorrhages from the 

liver resection surface, bile secretion from the liver resection surface, ascitis, subdiaphragm abscess, acute 

coronary circulation disorders, and pleuropneumonia. 

Acute liver failure observed in 12 cases (14.8%) appeared to be the most common and critically difficult 

complication. In 10 of 12 cases, this complication developed in group B and only in 2 cases (7.1%) in group A. The 

intraperitoneal hemorrhages occurred in 3 cases: 2 patients (3.8%) with concomitant liver pathology and 1 

patient (2%) without any concomitant liver pathology. Secretion bile from the liver resection surface 

complicated the post-operative period in group A with concomitant pathology in 2 cases (3.8%), while in group B 

it occurred in one case (3.6%). PRLF complicated with postoperative ascitis was observed in 2 cases in group A 

and in 1 patient from group B (3.8% vs. 3.6, respectively). The subdiaphragm abscess revealed in one patient in 

group A (1.9%) was treated with percutaneous puncture-drainage. Pleuropneumonia in early post-operative 

period was diagnosed in 2 patients (2.5%): one case in group A, and one case in group B. The acute disorder of 

coronary circulation was observed in one case (19%) in the patients with concomitant liver pathology. The 

overall mortality in the groups under study accounted for 4.9% (4 of 81 cases). In 3 cases death was caused by 

PRLF (3.7%) and in one case it was due to massive intraperitoneal hemorrhage (1.2%). In group A, three patients 

died (5.7%): 2 of them had progressing PRLF; one patienthad intraperitoneal hemorrhage. In group B, one 

patient died of PRLF (3.6%). 

 

CONCLUSION 
 

1. Resection of liver in patients with chronic diffuse liver pathology increased the risk of PRLF development 

due to reduction of functional reserve of hepatocytes and slower compensatory process of regeneration. 

2. The risk of post-resection liver failure in patients with concomitant chronic diffuse liver pathology 

increased from 7.1% to 18.9%, and extensive resection increased the risk to 28.6% in the structure of which the 

severe functional insufficiency of hepatocytes with possible prognosis of lethal outcome to 60%. 

3. In the patients with focal process in the liver, concomitant chronic diffuse liver pathology provides reliable 

reduction of the hepatocyte functional status that reflects a decrease in liver extraction fraction by 17.1% 

(67.5±2.3% against 81.4±1.9%) and an increase in the half-life elimination of the radiopharmaceutical by 26.5% 

(37.2± 1.7 min vs. 29.4± 1.2 min) (P<0.001) in comparison with the group without parenchymatous processes. 

4. According to scintigraphy, the liver resection induced reduction of hepatocyte functional activity reflected 

by a decrease in the fraction of liver extraction by 16.7% (from 81.4±1.9% to 67.8±3.4%) and increase in half-life 

elimination of the radiopharmaceutical by 29.8% (from 29.4% 1.2 min to 42.1±3.6 min) (P<0.001). In its turn, in 

concomitant chronic diffuse liver pathology, these parameters achieved 43.2% (from 67.5±2.3% to 47.4±4.5%) and 

73.4% (from 37.2±1.7 min to 64.5±4.2 min) (P<0.001), respectively. 
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5. In early post-resection period, the functional insufficiency of the residual hepatocyte volume was reliably 

higher in the group with concomitant chronic diffuse liver pathology, that results in prolongation of the period 

of compensatory regeneration with normalization of the main biochemical blood parameters, on the average, on 

day 16.5±0.7 vs.day11.3±0.4 in the group with no concomitant liver diseases.  

6. Chronic diffuse process in the liver contributed to an increase in the risk of intra-operative blood loss in 

segmental (P<0.01) and extensive (P<0.05) resections with an increase in the period of vascular isolation by 

Pringle’s method from 19.8±1.3 min to 23.1±1.9 min and from 27.9±1.7 min to 34.5±2.1 min, respectively (P<0.05), 

as well as surgery duration from 140±11 to 186±13 min (P<0.01) and from 228±14 min to 282± 16 min (P<0.05). 

7. The risk of development of complications after resection performed  to patients with concomitant chronic 

diffuse process in the liver rises from 21.4% to 35.8%  increasing mortality rate from 3.6% to 5.7% and average 

duration of the hospital stay from 23.7±0.9 to 28.7±1.0 days (P<0.001).                      
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Results and Discussion can be presented jointly. 

Discussion and Conclusion can be presented jointly. 
  
Article Sections Format 
Title should be a brief phrase describing the contents of the paper. The first letter of each word in title should use upper case. The 
Title Page should include the author(s)'s full names and affiliations, the name of the corresponding author along with phone and e-
mail information. Present address (es) of author(s) should appear as a footnote. 

Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments, 
indicate significant data, and point out major findings and conclusions. The abstract should be 150 to 300 words in length. 
Complete sentences, active verbs, and the third person should be used, and the abstract should be written in the past tense. 
Standard nomenclature should be used and abbreviations should be avoided. No literature should be cited. 

Following the abstract, about 3 to 8 key words that will provide indexing references should be listed.  

Introduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed approach or 
solution. It should be understandable to colleagues from a broad range of scientific disciplines. 

Material and Method should be complete enough to allow experiments to be reproduced. However, only truly new procedures 
should be described in detail; previously published procedures should be cited, and important modifications of published 
procedures should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings 
should be used. Methods in general use need not be described in detail. The ethical approval for using human and animals in the 
researches should be indicated in this section with a separated title. 

Results should be presented with clarity and precision. The results should be written in the past tense when describing findings in 
the author(s)'s experiments. Previously published findings should be written in the present tense. Results should be explained, but 
largely without referring to the literature. In case of the effectiveness of a particular drug or other substances as inhibitor in 
biological or biochemical processes, the results should be provided as IC50 (half maximal inhibitory concentration) or similar 
appropriate manner. 

Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the 
conclusions in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and when 
appropriate, both sections can be combined. 

Conclusion should be brief and tight about the importance of the work or suggest the potential applications and extensions. This 
section should not be similar to the Abstract content. 

Declarations including Acknowledgements, Author contribution, Competing interests, Consent to publish, and Availability of data 
etc. 

Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced 
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic 
numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of 
the methods used in the experiments should preferably be described in the legend instead of in the text. The same data should not 
be presented in both table and graph forms or repeated in the text. 

Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of 
generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use Arabic numerals 
to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include sufficient 
description so that the figure is understandable without reading the text of the manuscript. Information given in legends should 
not be repeated in the text. 
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Declarations 
Please ensure that the sections: Ethics (and consent to participate, if any), Acknowledgements, Author contribution, Competing 
interests, Consent to publish, Availability of data and materials are included at the end of your manuscript in a Declarations 
section.  
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authorship. Please also include their source(s) of funding. Please also acknowledge anyone who contributed materials essential for 
the study. Authors should obtain permission to acknowledge from all those mentioned in the Acknowledgements. Please list the 
source(s) of funding for the study, for each author, and for the manuscript preparation in the acknowledgements section. Authors 
must describe the role of the funding body, if any, in study design; in the collection, analysis, and interpretation of data; in the 
writing of the manuscript; and in the decision to submit the manuscript for publication. 
 
Author contribution 
For manuscripts with more than one author, JLSB require an Author Contributions section to be placed after the 
Acknowledgements section. An 'author' is generally considered to be someone who has made substantive intellectual contributions 
to a published study. To qualify as an author one should 1) have made substantial contributions to conception and design, or 
acquisition of data, or analysis and interpretation of data; 2) have been involved in drafting the manuscript or revising it critically 
for important intellectual content; and 3) have given final approval of the version to be published. Each author should have 
participated sufficiently in the work to take public responsibility for appropriate portions of the content. Acquisition of funding, 
collection of data, or general supervision of the research group, alone, does not justify authorship. 
We suggest the following format/example (please use initials to refer to each author's contribution): AB carried out the 
molecular genetic studies, participated in the sequence alignment and drafted the manuscript. JY carried out the immunoassays. 
MT participated in the sequence alignment. ES participated in the design of the study and performed the statistical analysis. FG 
conceived of the study, and participated in its design and coordination and helped to draft the manuscript. All authors read and 
approved the final manuscript. 
For authors that equally participated in a study please write 'All/Both authors contributed equally to this work.' Contributors who 
do not meet the criteria for authorship should be listed in an acknowledgements section.  
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Competing interests that might interfere with the objective presentation of the research findings contained in the manuscript 
should be declared in a paragraph heading "Competing interests" (after Acknowledgment or Author Contribution sections). 
Examples of competing interests are ownership of stock in a company, commercial grants, board membership, etc. If there is no 
competing interest, please use the statement "The authors declare that they have no competing interests.". 
Journal of Life Science and Biomedicine adheres to the definition of authorship set up by The International Committee of Medical 
Journal Editors (ICMJE). According to the ICMJE authorship criteria should be based on 1) substantial contributions to conception 
and design of, or acquisition of data or analysis and interpretation of data, 2) drafting the article or revising it critically for 
important intellectual content and 3) final approval of the version to be published. Authors should meet conditions 1, 2 and 3. It is 
a requirement that all authors have been accredited as appropriate upon submission of the manuscript. Contributors who do not 
qualify as authors should be mentioned under Acknowledgements. 
 
Consent to publish 
Please include a „Consent for publication section in your manuscript. If your manuscript contains any individual person‟s data in 

any form (including individual details, images or videos), consent to publish must be obtained from that person, or in the case of 
children, their parent or legal guardian. All presentations of case reports must have consent to publish. You can use your 
institutional consent form or our consent form if you prefer. You should not send the form to us on submission, but we may 
request to see a copy at any stage (including after publication). If your manuscript does not contain any individual persons data, 
please state “Not applicable” in this section. 
 
Change in authorship 
We do not allow any change in authorship after provisional acceptance. We cannot allow any addition, deletion or change in 
sequence of author name. We have this policy to prevent the fraud. 
 
Data deposition 
Nucleic acid sequences, protein sequences, and atomic coordinates should be deposited in an appropriate database in time for the 
accession number to be included in the published article. In computational studies where the sequence information is unacceptable 
for inclusion in databases because of lack of experimental validation, the sequences must be published as an additional file with 
the article. 
  
 
REFERENCES 
 

A JLSB reference style for EndNote may be found here. However, we prefer Vancouver referencing style 

that is often used in medicine and the natural sciences. Uniform requirements for manuscripts submitted 

to Biomedical Journals, published by International Committee of Medical Journal Editors, includes a list 

with examples of references https://www.nlm.nih.gov/bsd/uniform_requirements.html in the Vancouver 

style. 

References should be numbered consecutively and cited in the text by number in square brackets [1, 2] 

instead of parentheses (and not by author and date). References should not be formatted as footnotes. 

Avoid putting personal communications and unpublished observations as references. All the cited papers 

in the text must be listed in References. All the papers in References must be cited in the text. Where 

available, URLs for the references should be provided. 
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Examples (at the text, blue highlighted) 

 

Smit [1] ...; Smit and Janak [2]…; Nurai et al. [3] reported that ; ... [1], --- [2, 3], --- [3-7]. 

The references at the end of this document are in the preferred referencing style. Give all authors‟ 

names; do not use “et al.” unless there are six authors or more. Use a space after authors‟ initials. 

Papers that have not been published should be cited as “unpublished”. Papers that have been accepted 

for publication, but not yet specified for an issue should be cited as “to be published”. Papers that have 

been submitted for publication should be cited as “submitted for publication”. Capitalize only the first 

word in a paper title, except for proper nouns and element symbols. For papers published in translation 

journals, please give the English citation first, followed by the original foreign-language citation. 
 

Acceptable Examples (at References section) 
 
For Journals: 
1. Hasan V, Sri Widodo M and Semedi B. 2015. Oocyte diameter distribution and fecundity of Javaen Barb (Systomus Orphoides) 
at the start of rainy season in Lenteng River, East Java, Indonesia insurance. J. Life Sci Biomed, 5(2): 39-42.  
2. Karen KS, Otto CM. 2007. Pregnancy in women with valvular heart disease. Heart. 2007 May; 93(5): 552–558. 
3. Doll MA, Salazar-González RA, Bodduluri S, Hein DW. Arylamine N-acetyltransferase 2 genotype-dependent N-acetylation of 
isoniazid in cryopreserved human hepatocytes. Acta Pharm Sin B, 2017; 7(4):517-522. 
 
For In press manuscripts (maximum 2):  
Hasan V, Sri Widodo M and Semedi B. 2015. Oocyte Diamater Distribution and Fecundity of Javaen Barb (Systomus Orphoides) at 
the Start of Rainy Season in Lenteng River, East Java, Indonesia insurance. In press. 
 
For symposia reports and abstracts: 
Cruz EM, Almatar S, Aludul EK and Al-Yaqout A. 2000. Preliminary Studies on the Performance and Feeding Behaviour of Silver 
Pomfret (Pampus argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries 
Society Manila, Philippine 13: 191-199. 
 
For Conference:  
Skinner J, Fleener B and Rinchiuso M. 2003. Examining the Relationship between Supervisors and Subordinate Feeling of 
Empowerment with LMX as A Possible Moderator. 24th Annual Conference for Industrial Organizational Behavior. 
 
For Book: 
Russell, Findlay E, 1983. Snake Venom Poisoning, 163, Great Neck, NY: Scholium International. ISBN 0-87936-015-1. 
 
For Web Site:  
Bhatti SA and Firkins JT. 2008. http://www.ohioline.osu.edu/sc1156_27.hmtl. 
 
 
Nomenclature and Abbreviations 
Nomenclature should follow that given in NCBI web page and Chemical Abstracts. 
Standard abbreviations are preferable. If a new abbreviation is used, it should be defined 
at its first usage. Abbreviations should be presented in one paragraph, in the format: 
"term: definition". Please separate the items by ";".  
E.g. ANN: artificial neural network; CFS: closed form solution; ... 
Abbreviations of units should conform with those shown below: 
 
Other abbreviations and symbols should follow the recommendations on units, symbols 
and abbreviations: in “A guide for Biological and Medical Editors and Authors (the Royal Society of Medicine London 1977). Papers 
that have not been published should be cited as “unpublished”. Papers that have been accepted for publication, but not yet 
specified for an issue should be cited as “to be published”. Papers that have been submitted for publication should be cited as 
“submitted for publication". 
 
 
Formulae, numbers and symbols 
1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero (0) and the 

letter 0, and between one (1) and the letter I. 
2. Describe all symbols immediately after the equation in which they are first used. 
3. For simple fractions, use the solidus (/), e.g. 10 /38. 
4. Equations should be presented into parentheses on the right-hand side, in tandem. 
5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and ***P < 0.001. 
6. In the English articles, a decimal point should be used instead of a decimal comma. 
7. Use Symbol fonts for "±"; "≤" and "≥" (avoid underline). 
8. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3. 
9. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as 10 powered 

x. 
10. Greek letters should be explained in the margins with their names as follows: Αα - alpha, Ββ - beta, Γγ - gamma, Γδ - delta, 

Δε - epsilon, Εδ - zeta, Ζε - eta, Θζ - theta, Ηη - iota, Θθ - kappa, Ιι - lambda, Κκ - mu, Λλ - nu, Μμ - xi, Νν - omicron, Ξπ - 
pi, Οξ - rho, Πζ - sigma, Ρη - tau, ΢υ - ipsilon, Φθ - phi, Σχ - chi, Τψ - psi, Υω - omega.Please avoid using math equations in 
Word whenever possible, as they have to be replaced by images in xml full text. 

. 

Decilitre dl Kilogram kg 
Milligram mg hours h 
Micrometer mm Minutes min 
Molar mol/L Mililitre ml 
Percent  % .   

http://www.ohioline.osu.edu/sc1156_27.hmtl
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Review/Decisions/Processing/Policy 
 

Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. The received papers with 

plagiarism rate of more than 30% will be rejected. Manuscripts that are judged to be of insufficient 

quality or unlikely to be competitive enough for publication will be returned to the authors at the initial 

stage. The remaining manuscripts go through a single-blind review process by external reviewers 

selected by section editor of JLSB, who are research workers specializing in the relevant field of study. 

One unfavourable review means that the paper will not be published and possible decisions are: accept 

as is, minor revision, major revision, or reject. The corresponding authors should submit back their 

revisions within 14 days in the case of minor revision, or 30 days in the case of major revision. 

Manuscripts with significant results are typically published at the highest priority. The editor who 

received the final revisions from the corresponding authors shall not be hold responsible for any 

mistakes shown in the final publication. 
The submissions will be processed free of charge for invited authors, authors of hot papers, and 

corresponding authors who are editorial board members of the Journal of Life Science and Biomedicine. 

This journal encourage the academic institutions in low-income countries to publish high quality scientific 

results, free of charges. 
 

Plagiarism  

Manuscripts are screened for plagiarism by Docol©c, before or during publication, and if found (more 

than 30% duplication limit) they will be rejected at any stage of processing. If we discovered accidental 

duplicates of published article(s) that are determined to violate our journal publishing ethics guidelines 

(such as multiple submission, bogus claims of authorship, plagiarism, fraudulent use of data or the like), 

the article will be “Withdrawn” from SCIENCELINE database. Withdrawn means that the article content 

(HTML and PDF) is removed and replaced with a HTML page and PDF simply stating that the article has 

been withdrawn according to the Scienceline Policy on Published Article Withdrawal. 
 

Date of issue 

All accepted articles are published bimonthly around 25th of January, March, May, July, September and 

November, each year in full text on the internet. 
 

The OA policy 

Journal of Life Science and Biomedicine is an open access journal which means that all content is freely 

available without charge to the user or his/her institution. Users are allowed to read, download, copy, 

distribute, print, search, or link to the full texts of the articles, or use them for any other lawful purpose, 

without asking prior permission from the publisher or the author. This is in accordance with the BOAI 

definition of Open Access.  
. 

 
Paper Submission Flow 

Submission Preparation Checklist 

 
 Authors are required to check off their submission's compliance with all of the following 

items, and submissions may be returned to authors that do not adhere to the following 
guidelines.  

 The submission has not been previously published, nor is it before another journal for 
consideration (or an explanation has been provided in Comments to the Editor). 

 The submission file is in Microsoft Word, RTF, or PDF document file format. 
Where available, URLs for the references have been provided. 

 The text is single-spaced; uses a 12-point font; and all illustrations, figures, and tables 

are placed within the text at the appropriate points, rather than at the end. 
The text adheres to the stylistic and bibliographic requirements outlined in the Author 

Guidelines. 
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