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A THREE-STAGE THERAPEUTIC AND DIAGNOSTIC ALGORITHM IN MECHANICAL
JAUNDICE OF DIFFERENT GENESIS AND THE MOST EFFECTIVE MINI-INVASIVE
METHOD OF ITS TREATMENT

e—mail: romanprihidko @ gmail.com

The paper analyzes the experience of treatment of mechanical jaundice with the use of minimally invasive surgical
interventions in 176 patients. It has been found that the clinical presentation, laboratory parameters are of secondary importance in
determining the etiology and level of biliary obstruction. For the differential diagnosis of etiological factors of obstructive jaundice,
we used non-invasive and minimally invasive radiological methods: ultrasound — 203, magnetic resonance cholangiopancreatography
— 98, multislice computed tomography — 74, endoscopic retrograde cholangiopancreatography - 138, percutaneous transhepatic
cholangiography — 27. In order to determine the informativeness, we evaluated the detection of concretions, strictures of the bile ducts,
mass lesions, dilation of intra- and extrahepatic bile ducts. Methods of elimination of biliary hypertension were various types of
endoscopic decompression, which were performed in combination with endoscopic retrograde cholangiopancreatography and
percutaneous transhepatic cholangiography. We compared the following aspects: the possibility of performing these types of
decompression of the bile ducts, their effectiveness in eliminating jaundice and complications. Based on our results, we developed a
3-stage diagnostic and treatment algorithm, whose efficiency in the elimination of mechanical jaundice was 96.0 %.

Key words: mechanical jaundice, biliary decompression, percutaneous transhepatic cholangiography, magnetic
resonance cholangiopancreatography, endoscopic retrograde cholangiopancreatography.
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TPOXETAITHUM JIIKY BAJIBHO-ITATHOCTUYHHM AJITOPUTM ITPU MEXAHIYHIA
JKOBTSIHUIII PI3HOTI'O TEHE3Y TA HAUBLIbIII EOEKTUBHUI MIHITHBA3ZUBHUAI
METO/I iIi YCYHEHHSA

IIpoanamnizoBaHuii JOCBIA JIiIKyBaHHS MEXaHIYHOI XKOBTSHHMIII 13 32CTOCYBaHHSIM MiHIIHBa3UBHUX XipypTi4HUX BTPy4YaHb
y 176 mamienriB. BcraHoBIIeHO, 10 KJIIHIYHA KapTHHA, Ja0OpaTOpHI IMOKa3HUKH MAalOTh APYTOpsIHE 3HAYEHHS Yy BH3HA4eHI
etiosnorii Ta piBHA OimiapHoi o6cTpykmii. s nudepeHmiiHol qiarHOCTUKH €TioNOTiYHUX (aKTOpiB 00TYypariifHOI KOBTSHHII
3aCTOCOBYBAJIM HEIHBAa3WBHI Ta MiHIIHBa3WBHI MPOMEHEBI METOIM JOCITIIKCHHS: yabTpa3BykoBe — 203, MarHiTHO—pe30HAHCHY
xonaHrionankpearorpadito — 98, MynbTHUCHIpalibHy KOMIT'IOTEpHY TOMorpadiro — 74, EHIOCKOIIUHY peTporpamHy
xonanrionankpearorpadito — 138, gyepesuikipHo yepesneuHikoBy xonanriorpadito — 27. 3 MeTor0 BU3HAUCHHS iHHOPMATHBHOCTI
OLIIHIOBAIM BHSIBJICHHS KOHKPEMEHTIB, CTPHKTYP J>KOBYHHX MPOTOKIB, 00’€MHHX yTBOPEHb, PO3IIMPCHHS BHYTPILIHBO- Ta
103aIeYiHKOBUX YKOBUHHX IIPOTOKIB. MeTomamu JikBinanii 6iniapHoi rimepren3ii Oyiau pi3Hi BUAN €HIOCKOMIYHOI eKoMmpecii,
SKI BUKOHYBAJIMCh B KOMOIHAmii 13 CHIOCKOIIIYHOK PETPOTPaIHOI0 XOJIaHTiONMaHKpearorpadicro Ta Yepe3IKipHO
Yepe3NeyHikoBoo xojaHriorpadiero. IlopiBHIOBaNIMCE: MOXIMBICTh BHUKOHAHHS IMX BHIIB JEKOMIIPECil >KOBYOBHBITHUX
IIPOTOKIB, X €(eKTUBHICTh JIKBIJAIil )KOBTSIHUILI Ta ycKiagHeHb. Ha OCHOBI OTpHMaHMX HaMH pe3yNbTaTiB po3poOieHHit 3-
€TaNHMUi AiarHOCTUYHHUHN Ta JIIKYyBaJbHUK anropuT™, eheKTUBHICTD SKOTO B JIIKBifawii MexaHiqyHOT )OBTsHHLI cknana 96,0 %.

KmrouoBi ciioBa: MexaHiuHa >KOBTSHHMIL, OlTiapHa AEKOMIIpECis, Yepe3IIKIpHO depe3lediHKoBa xosaHriorpadis,
MarHiTHO-pe30HaHCHA XOJaHTionaHKpearorpadis, eHIO0CKOIMIUYHa PETPOrpaaHa XoJlaHTrionaHKpeaTorpadis.

The study is a part of the research project “Improvement of diagnosis and treatment tactics in purulent and inflammatory
diseases of soft tissues, acute and chronic surgical pathology of the abdominal cavity. Prognosis of complications and their
prevention”, state registration No. 0118U006953.

According to modern literature, in the next 10-15 years, the incidence of diseases of gastrointestinal
organs in the world will have increased by 30-50 %, which is explained, for the most part, by lifestyle and
nutrition, as well as hereditary factors [1, 3, 4]. Over the past few years, there has been a steady trend of
increasing the number of diseases that are accompanied by impaired bile passage and as a consequence of
biliary hypertension. Every year, the number of patients with mechanical jaundice (MJ) of various
etiologies increases in Ukraine and around the world [1, 2]. The urgency of this problem is growing every
year, which is especially important for residents of large cities. In Ukraine, the prevalence of diseases of
the biliary system over the past 10 years has doubled and amounts to 41 per 1.000 population [2, 5, 7].

Despite the increasing incidence of diseases of the hepatopancreatoduodenal system, accompanied
by MJ, their differential diagnosis remains difficult. This is due to the lack of pathognomonic clinical and
laboratory signs, and the peculiarity of anatomical and physiological relationships [6, 9].

At the same time, in 10-42 % of patients, even modern examination methods do not allow to
quickly establish the nature and cause of jaundice [8, 10]. Lack of opportunity to ensure timely
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decompression of the bile ducts (BD), to conduct the necessary surgery is a prerequisite for the
development of severe complications such as liver failure, purulent cholangitis, liver abscesses, biliary
sepsis. The frequency of these complications remains at a fairly high level and does not have a noticeable
downward trend and according to various authors is 35-54 % [12, 14].

Timely and sound preoperative diagnosis largely determines the prognosis of the disease, as it
allows us to choose the optimal method of treatment and postoperative rehabilitation. Urgent surgery in
patients with MJ is accompanied by a large number of complications, reaching 15-30 %, which is four
times higher than in cases where jaundice can be eliminated before surgery [11].

Thus, the relevance of using the examination methods, which have high reliability, accuracy and
allow us to quickly diagnose and initiate appropriate treatment, is obvious. Currently, the feasibility of a
two-stage approach to surgical treatment of patients in this category is generally acknowledged. In the first
stage, minimally invasive techniques are used, which allow us to achieve biliary decompression and
resolution of MJ conditions with the lowest risk; in the second, surgeons perform a radical operation to
eliminate etiological factors [13, 14].

The purpose of the study was to perform a comparative analysis of different methods of diagnosis
and minimally invasive decompression of the bile ducts in order to identify the most effective treatment
and diagnostic algorithm for mechanical jaundice of various origins.

Materials and methods. We analyzed the results of examination and decompression of BD by
minimally invasive methods for MJ in 176 patients (women — 62.4 %, men — 37.6 %). The age of patients
ranged from 21 to 87 years.

To assess the validity of the relationship between the etiological factor of MJ with the clinical
presentation and the duration of the disease, a criterion was used, such as the period from the occurrence
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The diagnostic algorithm used by us did not change depending on the clinical presentation and
anamnesis data.

We conducted the analysis of MJ complications depending on the duration of the disease.
Complicated MJ was observed in 67 (38.01 %) patients. Purulent cholangitis was diagnosed in 42 patients.
Cholangiogenic liver abscesses as a consequence of purulent cholangitis occurred in 5 patients. Liver
failure developed quite often (in 10 patients), the criteria for which were a decrease in albumin and
prothrombin in combination with signs of encephalopathy. Acute ulcers of the upper gastrointestinal tract
(GIT) were diagnosed with esophagogastroduodenoscopy in 11 patients (fig. 3).
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Fig. 3 Complications of mechanical jaundice possible time, is obvious.

Screening methods of laboratory and instrumental diagnostics were clinical and biochemical
analysis of blood, examination of the hemostasis system, ultrasound (USD), esophagogastroduodenoscopy
(EGD).

An increase in total bilirubin in the biochemical analysis of blood to 100 pmol/l was observed
in 124 patients, up to 200 pmol/l — in 38, more than 200 umol/l — in 14 patients. Increased levels of
indirect bilirubin were observed in 73 % of patients with jaundice lasting less than 3 days and in 96 %
of patients with jaundice lasting more than 3 days, indicating the development of cholestasis syndrome
in long-term MJ. Analysis of the obtained laboratory data indicates the absence of pathognomonicity
of these changes.

EGD was performed in 174 patients to assess the passage of bile into the duodenum, the possibility
of performing Endoscopic retrograde cholangiopancreatography (ERCP), examination of the major
duodenal papilla (MDP).

Visible bile passage was not observed in 147 patients, parafateral diverticulum was diagnosed in 7
cases, tissue tumors in the MDP area, available for biopsy, — in 4 patients. Acute upper gastrointestinal
ulcers were found in 11 patients.

For differential diagnosis of MJ, we used non-invasive methods: ultrasound, EGD, magnetic
resonance cholangiopancreatography (MRCP), multi-slice computed tomography (MSCT), as well as
invasive methods: endoscopic retrograde cholangiopanchography (ERCP), percutaneous transhepatic
cholangiography (PTC). Direct X-ray contrast methods in all cases were used the last thing as the final
stage of the diagnostic algorithm.

Ultrasound was performed as a screening method for all hospitalized patients within 2 hours from
the moment of hospitalization. A total of 203 examinations were performed, 24 patients were re-examined
during the day.

MRCP has additional advantages of three-dimensional visualization of all bile ducts and pancreatic
duct. This study was performed on 98 patients once. MSCT was performed on 74 patients. Direct X-ray
contrast methods (ERCP or PTC) were performed 165 times. The undoubted advantage of these methods
is the possibility of their simultaneous combination with various decompression interventions.

Results of the study and their discussion. To determine the informativeness of radiological

diagnostic methods, we evaluated the following criteria: 1. Dilation of intrahepatic ducts (4 mm or more).
2. Dilation of the external hepatic ducts (8 mm or more). The presence of concrements. 4. The presence of
strictures of BD. 5. The presence of three-dimensional formations.
Ultrasound with high accuracy allowed us to determine the dilation of the hepatic and extrahepatic bile
ducts, which in combination with hyperbilirubinemia was the main diagnostic criterion that confirmed the
mechanical nature of jaundice. In terms of detection of concrements and mass lesions (tumors), ultrasound
is significantly inferior to MRCP and direct X-ray contrast methods (Table 1).

Only in 52 % of patients, ultrasound permitted to identify the cause and level of the block in
MJ, the data obtained were sufficient to select a method of minimally invasive decompression of BD.
To visualize the structures that are often the main cause of MJ, determining their location and length,
the method is considered uninformative. Thus, ultrasound, given its availability and ease of use, can
be recommended as a screening diagnostic method that allows us to determine with high accuracy the
mechanical nature of jaundice and a number of observations to make an accurate preoperative
diagnosis.
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Table 1
Comparative analysis of the informativeness of examination methods
Index USD (n=203) | MRCP (n=98) | MSCT (n=74) | ERCP (n=138) | PTC (n=27)
abs % abs % abs % abs % abs %
Dilated intrahepatic bile ducts 125 61.6 71 727 | 47 64.7 101 733 | 26 | 97.1
Dilated extrahepatic bile ducts 159 78.7 94 | 96.5 67 91.6 134 973 | 22 | 812
Concrements 56 28.0 41 427 | 26 35.3 59 42.8 1 5.8
Strictures of BD 12 6.0 46 | 469 15 21.0 65 47.1 5 20.3
Mass lesions 48 23.9 28 29.4 24 33.6 36 262 | 23 | 855

According to its diagnostic value, MRCP corresponds to a method of direct radiography under all
investigated criteria. In most cases, it was possible to determine the level of biliary block, its cause and
choose the optimal method of decompression of BD. MRCP clearly visualizes the gallbladder, intra- and
extrahepatic bile ducts, choledocholithiasis regardless of the location of concrements, tumor processes
localized in the area of the gastrointestinal tract, parenchyma of the liver and pancreas, one can also specify
the spatial relationship between the common bile duct with the head of the pancreas and duodenum. The
advantage of MRCP over ERCP and PTC along with its non-invasiveness, is the ability to contrast the
ducts before and after the site of their obturation, as well as assessment of the structure of the
hepatopancreatoduodenal area. In our opinion, MRCP is the method of choice in all cases where ultrasound
does not allow us to make an accurate preoperative diagnosis.

MSCT demonstrated the highest informativeness in detecting and assessing the prevalence of
tumors in the parenchymal organs of the hepatopancreatoduodenal area, but was less sensitive in the
diagnosis of concrements, intraductal pathological alterations than MRCP and direct X-ray contrast
methods. MSCT should be used as a clarifying method in the presence of tumor lesions.

Attempts to perform ERCP were performed 129 times in 121 patients, but BD contrasting was
achieved in 123 cases, the diagnostic significance was 95.3 %. The reasons for the impossibility of
cannulation of the common bile duct with subsequent contrasting were the presence of gross deforming
stenosis, mainly tumor, in the papilla, anatomical features of the duct system, intradiverticular location of
the MDP. In most of these cases, subsequently performed PTC. Repeated examinations were required to
replace the non-functioning stent, re-lithoextraction, in all these observations, biliary hypertension
persisted at the time of ERCP. When assessing the detection of dilated intrahepatic bile ducts, it should be
kept in mind that in 12 patients they could not be contrasted due to complete block.

We attempted to conduct PTC 53 times in 44 patients. In 2 patients, we did not manage to perform
a puncture of the bile ducts, the diagnostic value of the method was 95.5 %. The need for re-examinations
was associated with replacement of the drainage, and in some cases, there were no signs of biliary
hypertension, so the comparative analysis included only 44 PTC procedures, performed for the first time.
It should also be taken into account that PTC was performed mainly in patients with tumors. This explains
the low detection of concrements and strictures.

Analysis of the cholangiograms obtained by ERCP and PTC gives a fairly accurate pattern of
changes in the biliary tract, allows us to detect concrements in the ducts with the smallest diameter of 2
mm. It is more difficult to determine with high probability the nature of extraductal mass lesions, which
can be estimated only on the basis of indirect signs. These changes may be due to chronic indurative
pancreatitis, cysts, tumors.

In order to resolve jaundice as quickly as possible, we used minimally invasive endoscopic or
percutaneous transhepatic methods of biliary decompression, which combine high diagnostic and
therapeutic value with minimal trauma. These are effective ways to restore the passage of bile in obstruction
of the gastrointestinal tract, which allows us to quickly eliminate the MJ and its complications in the form
of cholangitis. The second stage of surgical treatment, if necessary, was carried out under more favorable
conditions, in a scheduled manner. Indications for the use of a method of decompression of BD were
established individually, depending on the clinical situation, the nature, level and length of the bile duct,
the prognosis of the disease.

After performing ERCP, various procedures were conducted to determine the cause and level of
the block, which ensured the decompression of the BD. The latter included endoscopic
papillosphincterotomy (EPS), revision of the bile ducts using Dormia basket forceps and Fogarty catheter
with the possibility of contact lithotripsy and lithoextraction, stenting, nasobiliary drainage. EPS
demonstrated high effectiveness in the elimination of jaundice caused by choledocholithiasis, cicatricial
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and inflammatory strictures of the terminal choledochus, stenotic papillitis. In the presence of tumor
stenosis, in most cases we performed papillosphincterotomy before stenting. When concrements were
detected in hepaticocholedosis, EPS was always performed by revision of the latter, in case of need for
contact lithotripsy and lithoextraction, the efficiency was 91.4 %. Transpapillary endoprosthesis
replacement was performed in tumors of the pancreatobiliary area and long strictures with an efficiency of
72.3 %. The need for nasobiliary drainage arose in severe jaundice and cholangitis in conditions where the
sanation of hepaticocholedoch was incomplete and bile flow was not fully restored. Nasobiliary drainage
allowed us to wash the bile ducts with solutions of antibiotics and antiseptics, which contributed to the
rapid elimination of cholangitis.

It was not possible to perform decompression of BD in 8 patients, which was due to gross
deformation and anatomical features in the papilla, intradiverticular location of MDP, technical difficulties.
In these cases, biliary decompression was achieved by PTC in 3 cases, by repeated endoscopy in 2, and
with open surgery in 3 cases.

Of the complications of ERCP and various types of endoscopic decompression, only reactive
pancreatitis was detected. Pancreatic necrosis with destruction of the pancreas occurred in 1 patient. PTC
has always been combined with external drainage of BD. In 2 (7.4 %) cases after PTC, jaundice could not
be resolved, there was a further increase in hyperbilirubinemia, one patient underwent re-drainage of BD
with a positive result. The efficiency of the method was 96.3 %. One patient had a complication of intra-
abdominal bleeding during PTC that required surgery. There were no fatalities related to the examination
and drainage.

Based on the obtained data, a 3-stage medical-diagnostic algorithm has been developed, which can
be quickly implemented.

At the first stage, all patients are screened by ultrasound and EGD, which allow us to reliably
confirm the mechanical nature of jaundice, to detect tumors in the area of MDP, to assess the possibility of
performing ERCP. In some cases, one can determine the cause and level of biliary block
(choledocholithiasis, tumor lesions). Detection of choledocholithiasis is an indication for ERCP and
endoscopic decompression of BD. However, in a large number of patients it is impossible to make an
accurate diagnosis in the first stage. This is observed when MJ is caused by cicatricial strictures and
cholangitis, intraductal tumors and small concrements, and in the absence of clear ultrasound imaging of
the common bile duct and pancreatic head due to flatulence or other causes.

In the second, refining stage of the algorithm, which aims to determine the cause and level of biliary
block in all cases, we used MRCP and MSCT. In the presence of a mass lesion similar to a tumor, detected
by USD, we performed MSCT, in other patients — MRCP. If the MRCP revealed a tumor lesion, the
examination was also supplemented with MSCT to assess the spread of the process. The data obtained at
this stage are sufficient to select an adequate method of direct cholangiography and minimally invasive
decompression [3].

The third stage is a combination of diagnostic X-ray contrast methods and drainage interventions.
Performing ERCP followed by endoscopic decompression is indicated for choledocholithiasis, strictures
of the terminal part of the common bile duct, stenotic papillitis, tumor lesions MDP [3]. PTC with drainage
of BD should be used in severe biliary block, usually due to tumor lesions of the liver, as well as in the
impossibility or ineffectiveness of endoscopic decompression [2]. In the case of tumor lesions in the head
of the pancreas, common bile duct, the choice of direct cholangiography and decompression should be
decided individually, taking into account the location, size, spread of the tumor, the possibility of radical
surgery.

Thus, the effectiveness of treatment of patients with mechanical jaundice depends on many factors,
among which the causes, duration and severity of the disease, as well as the presence of complications, are
the most significant.

As a result of our research, it was proved that the clinical presentation and laboratory parameters
are uninformative in determining the etiology of mechanical jaundice and the level of biliary block, and,
accordingly, in the choice of optimal treatment.

The analysis of the feasibility, informativeness, effectiveness, frequency of complications of USD,
EGD, MRCP, MSCT, ERCP, PTC, PTHC, methods of endoscopic restoration of bile passage allowed us
to develop a 3-stage diagnostic and therapeutic algorithm that can be implemented in the shortest possible
time the presence of mechanical jaundice and lack of indications for urgent surgical treatment. In the
process of implementing this algorithm, it is possible to establish the location and nature of the bile duct
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block, the prevalence of the pathological process on the surrounding organs and tissues, to perform
decompression of BD, as the first stage of surgical treatment in an optimal way. The efficiency in the
resolution of mechanical jaundice was 96.0 %.
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