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Management of Malignant Obstructive Jaundice: Defining the Relevance of Various Palliative Surgical Options in Resource-Challenged Settings: A Review Article

Olanrewaju Samuel Balogun,Abstract
Malignant obstructive jaundice (MOJ) constitutes an important surgical problem with high morbidity and mortality worldwide. Presentation is usually delayed with a majority of patients benefitting only from palliative treatment. Surgeons practicing in developing countries face herculean task in managing MOJ due to lack of minimally invasive endoscopic procedures. Palliative surgical procedures are associated with high morbidity and sometimes mortality. Abdominal pain, generalized pruritus, and gastric outlet obstruction are some of the symptoms of MOJ requiring palliation. Successful surgical palliation may improve the overall quality of life in patients with MOJ considered fit for surgery. Bypass procedures and regional nerve blocks constitute the most effective surgical palliation available to surgeons practicing in resource-limited settings. This review article discusses the indications, the role, and types of surgical bypass procedures in the management of MOJ in contemporary surgical practice. This is important for surgeons in countries where expertise and resources for the less morbid endoscopic and radiologic approaches are not available. Relevant articles up to January 2021 published in PubMed, Google Scholar, and Hinari on the surgical management of obstructive jaundice were reviewed for inclusion. We also reviewed some modern surgical textbook topics on obstructive jaundice.
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Introduction
Obstructing malignant  lesions  of the hepatobiliary tracts pose specific management challenge to the general surgeons in resource-limited countries.[1] This may be attributed to the delayed manifestation of clinical symptoms and signs of hepatobiliary malignancies causing obstructive jaundice. Late-stage lesions of malignant obstructive jaundice (MOJ) preclude curative resection due to organ spread, lympho-vascular and perineural invasion, peritoneal deposits, and ascites.[2,3] Generalized pruritus referable to malignant biliary obstruction is troublesome and may impact on the overall quality of life (QOL) of patients.[4,5]
MOJ results from partial or total blockage of ante-grade flow of bile from the liver and gallbladder to the duodenum.[6] This leads to accumulation of bile salts and products in the blood with a wide range of clinical manifestations.[7] Pancreatic head cancer
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and extrahepatic biliary malignancies are common causes of obstructive jaundice in general surgical practice.
[image: ]Obstructive jaundice is also termed ‘surgical jaundice’ as surgery was traditionally required for its treatment or reversal  of  symptoms.[8,9]  Consequences of biliary obstruction include pruritus, malabsorption, cholangitis nutritional disturbances, bleeding disorders, and renal and progressive liver failure. Surgical resection for cure or long-term survival is not usually feasible in many patients with late-stage MOJ. However, palliative surgery remains a valuable option when endoscopic services are not available and life expectancy is more than 6 months.[10]
Surgical palliation of malignancies is carried out with a primary intention to relieve symptoms and to improve QOL, despite having a negligible impact on patient’s survival.[11]
The current management of  MOJ lesions is multidisciplinary[12–14] and involves

How to cite this article: Balogun OS, Atoyebi OA. Management of malignant obstructive jaundice: Defining the relevance of various palliative surgical options in resource-challenged settings: A review article. J West Afr Coll Surg 2022;12:111-9.















Received: 25-Jan--2022 Accepted: 31-May-2022 Published: 06-Oct-2022

Address for correspondence: Dr. Olanrewaju Samuel Balogun, Department of Surgery, Lagos University Teaching Hospital, Idi-Araba, Lagos, Nigeria.
E-mail: drlanrebalogun@gmail. com

	Access this article online

	Website:
www.jwacs-jcoac.com

	DOI: 10.4103/jwas.jwas_22_22

	Quick Response Code:

[image: ]




Balogun and Atoyebi: Management options in malignant biliary obstruction


the Surgeon, the Interventional Radiologist, Medical Gastroenterologist, and an Oncologist.
Recently, there has been an increasing trend for the use of endoscopic and interventional radiologic procedures in MOJ. These procedures are associated with lesser morbidity and avoid the risk of major surgery. Endoscopic retrograde cholangiopancreatography (ERCP), endoscopic ultrasonography, and interventional radiologic procedures are currently the mainstay in the diagnosis and therapeutic management of malignant biliary obstruction.[13,14] However, a major advantage of surgical bypass over the well-popularized endoscopic procedures is the long-term anastomotic patency rate. The overall cost of surgery is also less when compared with the endoscopic approach that requires repeated hospitalizations to manage stent- related problems.[15]
[image: ]In Nigeria, obstructive lesions of the biliary tract are fairly common to the General Surgeons. Most patients present late presentation and have poor prognosis. Few reports from developing countries have attested  to  the  safety and feasibility of endoscopic management of obstructive jaundice.[16,17] High cost of setting up and running this service is prohibitive and is not widely available. Hence, palliative surgery seems to be the most realistic way of achieving symptomatic relief in many of these frail, poor- body reserve patients.
This review aims to bring to the fore the various surgical palliation options for advanced MOJ. This is important for surgeons practicing in settings in which the less morbid endoscopic and radiologic approaches and expertise are not available. We explored the aetiology, pathophysiology, and clinical features of MOJ and discussed various surgical palliative options for unresectable malignant biliary lesions. Although there are other palliative measures such as chemotherapy and radiotherapy for these patients, our attention in this review will be focused on the surgical palliation of extra-hepatic biliary obstruction caused by malignancies.
Materials and Methods
A search through PubMed, Google Scholar, and Hinari online databases was conducted using the following search terms: malignant obstructive jaundice, surgical jaundice, surgical palliative bypass for obstructive jaundice in Nigeria, double biliary bypass, triple biliary bypass, biliary bypass in resource-challenged settings, and unresectable carcinoma head of pancreas. Relevant chapters and discussions on obstructive jaundice, cholangiocarcinoma, and pancreatic cancer from contemporary surgical textbooks were also reviewed.
Relevant articles published up to 2021 were retrieved from the aforementioned databases. Information on epidemiology, biliary anatomy, aetiopathogenesis of

obstructive jaundice, and surgical palliation for obstructive jaundice and outcome was reviewed. We excluded journal articles on bypass procedures for benign diseases, single case reports, summary of the meetings, and article published in non-refereed journals.
Epidemiology of Obstructive Jaundice in Nigeria
Obstructive jaundice occurs due to a variety of  causes and hence is not a specific diagnosis. For this reason, epidemiology of MOJ depends on the prevailing aetiology. There are few published series on obstructive jaundice in Nigeria. In the majority of these papers, carcinoma head of pancreas was reported as the most common cause of obstructive jaundice.[18–21] About 75% of pancreatic tumours occur in the head and neck region.[22] According to the 2020 GLOBOCAN Statistics on Nigeria, released by the International Agency for Research on Cancer, cancer of the pancreas ranked 13th in causes of cancer-related deaths with a prevalence of 1.8 and a cumulative risk of 0.19.[23] This implies that carcinoma of the pancreas is probably responsible for the minority of cancer-related deaths in Nigeria. There appears to be a preponderance of bile duct cancers among males as reported in most local series on obstructive jaundice in Nigeria. Immunosuppressive states, chronic alcohol ingestion, and smoking are also well- documented risk factors for biliary tract malignancies.[24] A recent diagnosis of diabetes mellitus in a middle-aged or an elderly may herald the onset of symptoms due to pancreatic cancer.[25]
Basic Biliary Anatomy
For management considerations, the biliary system in adults has two components: the intrahepatic and extrahepatic bile ducts. In the intrahepatic component, bile is secreted by the hepatocytes into the bile ductules which coalesce to form intrahepatic ducts. Further union of intrahepatic ducts downstream leads to the formation of right and left hepatic ducts. The extrahepatic system commences with the union of intrahepatic ducts, which emerge from the liver as right and left hepatic ducts [Figure 1]. These two ducts unite to form the common hepatic duct. Hepatic duct is further joined distally by the cystic duct to form the common bile duct which courses distally posterior to the first part of the duodenum and the head of  pancreas. At this point, it is joined by the pancreatic duct in 80–90% of the cases to form a common channel which enters the medial wall of the second part of the duodenum and to form the ampulla of Vater.[26] The common bile duct runs for 1–2 cm within the medial wall of the duodenum before ending up as ampulla of Vater. This intraduodenal part is encircled by a rim of smooth muscles which constitute the sphincter of Oddi.[22]
Aetiology of Obstructive Jaundice
MOJ has primary or secondary causes. Primary biliary tract malignancy arises from either the intra- or extrahepatic


[Downloaded free from http://www.jwacs-jcoac.com on Wednesday, October 26, 2022, IP: 2.29.227.49]
Balogun and Atoyebi: Management options in malignant biliary obstruction

[Downloaded free from http://www.jwacs-jcoac.com on Wednesday, October 26, 2022, IP: 2.29.227.49]
Balogun and Atoyebi: Management options in malignant biliary obstruction


114
Journal of the West African College of Surgeons | Volume 12 | Issue 3 | July‑September 2022

Journal of the West African College of Surgeons | Volume 12 | Issue 3 | July‑September 2022
113


[image: ]

Figure 1: Basic anatomy of the hepato-pancreato-biliary system

bile duct. Secondary biliary tract malignancy occurs as a result of infiltration or spread from a regional mitotic lesion. For instance, malignant biliary strictures may arise from mural spread from cancers of the pancreas and cholangiocarcinoma.[27,28]
Aetiologically, obstructive jaundice may develop from intrahepatic and extrahepatic causes. Intrahepatic causes are more complex and involve pathologies affecting the parenchyma and the intrahepatic ducts. Examples include viral hepatitis and biliary cirrhosis. Extrahepatic lesions cause progressive stricture or stenosis of the biliary tract. These lesions may occur at different levels from the right and left hepatic ducts to the ampulla of Vater. Examples include gallbladder carcinomas, cholangiocarcinomas, ampullary and periampullary carcinomas, and Klatskin’s tumours.
Pathophysiology and Clinical Features of Obstructive Jaundice
Bile is secreted by the hepatocytes and channelled via the biliary canaliculi, hepatic, and common bile  ducts into the second part of the duodenum [Figure 1]. About 95% of the secreted bile is reabsorbed in the gut and transported via the portal vein to the liver. This is called enterohepatic circulation.[29] Bile is a mixture of water with bile salts, bile acids, cholesterol, electrolytes, and bilirubin. It plays a major role in digestion and absorption of fats and fat soluble vitamins. Bile also provides a channel for excretion of waste products of metabolism, drugs, and toxins. In obstructive jaundice, partial or total mechanical blockage of bile flow from the liver to the duodenum results in a spectrum of biochemical changes in the blood and structural changes in the liver. These may result in

deleterious consequences. Clinical and pathophysiological sequelae of biliary obstruction are as follows.
Abdominal pain: Traditionally, jaundice due to malignant biliary obstruction especially due to carcinoma of the pancreas has been regarded as ‘painless’. It is now known that abdominal pain can be present in some patients.[30] Abdominal pain due to malignant biliary obstruction may be secondary to local tumour infiltration, obstruction, and involvement of regional celiac plexus and nerves.[22,30]
Jaundice: Jaundice connotes yellowish discolouration of elastin-containing tissues in the body such as sclera and mucosal surfaces. Persistent or remittent jaundice rather than intermittent jaundice tends to suggest malignant biliary obstruction. In biliary obstruction, total and conjugated bilirubin levels are raised with bilirubinuria (conjugated water-soluble bilirubin in urine).
Pruritus: The aetiology of pruritus in obstructive jaundice is not clear.[5,9] This has been related to accumulation of bile salts in the skin and release of endogenous opioids.
Cholangitis: This is due to stasis of bile and secondary bacterial infection.
[image: ]Clotting abnormalities: This results from the poor absorption of fats and fat-soluble vitamins like vitamin K, which is needed for the synthesis of clotting factors.
Nutritional disturbances: These are consequences of fat malabsorption and reduced intake due to anorexia of malignancy.
Progressive liver dysfunction: This arises from accumulation of toxic end products of metabolism and encephalopathy.
Oliguria renal failure: This is believed to be due to deposition of bile salts and pigments and other endotoxins in the glomerulus, leading to acute oliguric renal failure. Oliguric renal failure  complicating  obstructive  jaundice  occurs in 8–10% requiring surgery for biliary obstruction with mortality as high as 70–80%.[31]
Laboratory Investigations
Regardless of the aetiology of MOJ, laboratory investigations in these patients are geared towards establishing the diagnosis and determine the degree and severity of obstruction. Laboratory investigations are also used to prepare the patient for surgery and predict the outcome of treatment. Conjugated hyperbilirubinaemia, elevated levels of alkaline phosphatase, gamma-glutamyl transferase, and 5' nucleotidase with bilirubinuria are hallmarks of biliary obstruction. Alanine transaminase (ALT) and aspartate transaminase (AST) are also deranged to a variable extent. Other relevant investigations will include full blood count, electrolytes urea and creatinine, coagulation profile, serum proteins and albumin, serum, and fasting blood sugar. Tumour markers assay, notably Ca19-9, may be useful in the diagnosis of pancreatic cancer,



prediction of its resectability, and prognosis after surgical resection.[32] Ca19-9 is also known to be elevated to a lesser extent in cholangiocarcinomas.
Radiological Investigations
Radiological investigations are helpful in establishing the diagnosis of MOJ, disease staging, and in selection of patients who will benefit from either curative or palliative procedures.
Abdominal ultrasound is the initial imaging of choice in most hepatobiliary disorders.[33] Ultrasound findings suggestive of obstructive jaundice include: dilated extrahepatic and intrahepatic ducts. Ultrasound is however limited in the determination of the aetiology and the exact point of obstruction. Abdominal computed tomography(CT) scan can detect dilated intrahepatic  and  extrahepatic  ducts and  identify  specific  cause  and  point  of  obstruction on contrast-enhanced images. Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive and sensitive method for evaluating the hepatobiliary tree. No contrast is required. MRCP can detect dilated bile ducts and determine the cause and level of obstruction.
[image: ]ERCP is an invasive method of  visualizing the biliary tree with the aid of contrast injected through a working channel of a side-viewing duodenoscope. Findings are similar to that of MRCP but in addition, ERCP offers therapeutic advantages of biliary drainage with insertion of endoprosthesis.
Indications for Surgical Palliation in MOJ
Diagnosis and staging of the disease: The gold standard for diagnosing malignant lesions causing obstructive jaundice is via the biopsy of the primary lesion. This can be achieved through image-guided percutaneous sampling, laparoscopic or open surgery. Fine needle aspiration cytology, core needle biopsy, and incisional biopsy are used in tissue sampling of MOJ lesions.[24,34] In many cases, tissue samples from regional lymph node or metastatic deposits may be obtained for tissue diagnosis and immunochemical characterization. Tissue biopsied in this case will depend on the underlying lesion causing obstruction and the level of safety associated with the execution of the procedure. For instance, excision of peripancreatic nodes or biopsy of liver metastasis may be preferred to primary pancreatic tissue biopsy, which risks more bleeding, propensity to develop acute pancreatitis, abscesses, and fistulas.[34] Same consideration applies to cancers arising from luminal structures such as bile ducts. Diagnostic laparoscopy provides a more accurate staging of the malignant lesion than computed tomography scan or magnetic resonance imaging.
Therapeutic treatment: Benefits of surgical palliation include symptomatic relief from jaundice, troublesome pruritus, gastric outlet obstruction, ascites, and abdominal pain. The presence of jaundice without other symptoms is generally not considered as indication for palliation. Surgical bypass or endoscopic decompression of the obstructed biliary tract

improves QOL and may be a reasonable option for effective metabolism and  excretion  of  chemotherapeutic  agents in patients with gallbladder and biliary tract cancers.[35] Relief of jaundice requires drainage of more than 30% of functional liver parenchyma.[36]
Pre-operative Considerations
In MOJ, efforts are made to determine the severity of the disease and optimize patients’ clinical conditions in preparation for surgery. Pre-operative preparation of the patients involves: correction of anaemia, hypoproteinaemia, coagulopathy, adequate hydration, and treatment of infections. Any associated co-morbid condition should be given proper attention. Patients with MOJ may tolerate anaesthesia and major surgical procedures poorly, hence, it is recommended that surgery should be carried out as soon as is feasible to do so.
Surgical Palliative Procedures for Relieve of Jaundice and Pruritus
Surgical bypass to relieve jaundice and pruritus in MOJ involves creation of an enterobiliary anastomosis proximal to the obstruction so as to divert the flow of bile into the gastrointestinal tract. Roux-en-Y or a simple loop (Braun) jejunal conduit may be used[37–39] [Figures 2(a) and (b)]. Both hand-sewn and stapled anastomoses are described in the literature.
Roux-en-Y or a simple loop conduit can be constructed in a retrocolic or antecolic fashion. The latter approach is technically easier to execute. Antecolic jejunal conduit is the preferred choice in patients with MOJ. The simple loop (Braun) technique is quicker to perform and is suitable for patients with intraperitoneal carcinomatosis, secondaries in the liver, ascites, and poor clinical state.[38] However, simple loop bypass utilizes more bowel length [Figure 2(b)]. The afferent bilioenteric limb distal to the entero-enteric anastomosis may also be redundant. The Roux loop has advantage of increased mobility to the subhepatic space, less tension on the bilioenteric anastomosis, and less incidence of cholangitis [Figure 2(a)]. In addition, Roux loop also makes an easier treatment of potential anastomotic bile leaks.[37] However, compared with simple loop enterobiliary bypass, the Roux loop bypass takes longer time to perform.[32,34] Both Braun and Roux intestinal conduits require an entero-enterostomy which is usually placed between 40 and 60 cm from the bilioenteric anastomosis to prevent ascending cholangitis.[33] Considerations for bypass procedures should take account of the location of obstruction, the extent of local disease, and surgeon’s expertise.
Procedures for proximal biliary duct obstruction
Intrahepatic segmental bilioenteric bypass (cholangiojejunostomy)
Intrahepatic cholangiojejunostomy is used to bypass unresectable hilar cholangiocarcinomas (Klatskin’s tumours) and obstructing gallbladder carcinoma.[40] In



[image: ]
[image: ]Figure 2: (a) Roux-en-Y single bypass cholecystojejunostomy; (b) loop single bypass cholecystojejunostomy (Braun technique)


fit patients, this procedure may offer a good palliation with improved QOL and prevention of cholangitis.[40] Anastomosis is constructed well away from the proximal border of the tumour to minimize anastomotic infiltration and occlusion. Elective intrahepatic cholangiojejunostomy is contraindicated in extensive liver disease,  multiple liver secondaries, and portal vein obstruction.[41] Biliary decompression through cholangiojejunostomy can be achieved in three principal methods.
1. Resection of the left lateral segment (segment III) of the liver with end-to-side cholangiojejunal anastomosis (Longmire’s procedure).[42,43] Longmire’s procedure is old, technically challenging, and has been superseded by segment III and V bilioenteric bypass procedures.
2. Exposure of left lateral (segment III) duct beneath the round ligament with side-to-side cholangiojejunostomy.[44] This operation is popular among many hepatobiliary surgeons because of its efficacy in biliary decompression.[45,46] Segment III cholangiojejunostomy is made feasible because the left hepatic duct is longer than the right, with a little extrahepatic course.[47] The left hepatic duct also has more tendency to dilate in distal obstruction, making it easier to assess for anastomosis.[40,41,45]
3. Exposure of the right hepatic duct (segment V) through the base of the gallbladder with cholangiojejunostomy.[40,48] Access to segment V duct is more challenging as it requires more extensive dissection and there is no surface marker to the duct. Access to the right hepatic duct is aided by intra-operative ultrasound.[45] Segment V cholangiojejunostomy has also been found to be

associated with more morbidity and is less effective than segment III cholangiojejunostomy with regard to long- term patency rate.[49–51]
Intrahepatic  enterobiliary  bypass   should   be   avoided in atrophic liver as is often not effective.[15,45] It is also contraindicated if the undrained liver remnant is infected.[51]
Procedures for distal biliary obstruction (extrahepatic bypass)
Surgical options for extrahepatic bypass include hepaticojejunostomy, choledochojejunostomy, and cholecystojejunostomy.
Hepaticojejunostomy: This is an  anastomosis  between the common hepatic duct and a Roux or Braun loop of jejunum. When present, gallbladder is usually removed to facilitate this procedure.[52] Hepaticojejunostomy is favoured over choledochojejunostomy or cholecystojejunostomy in distal malignant biliary obstruction because of its long-term patency rate.[15] The anastomosis is at a considerable distance from the  tumour.  An  end-to-side  hepaticojejunostomy is recommended, but a side-to-end or a side-to side hepaticojejunostomy works as  well.  Contraindication to hepaticojejunostomy is a large tumour disease of the hepatic tract. In this instance, large tumour bulk often makes dissection of the hepatic duct technically difficult.
Choledochoduodenostomy: Side-to-side anastomosis between the common bile duct and the duodenum has a very limited role in palliation of distal common bile duct and pancreatic head tumours. This is because of the proximity of the anastomosis to the tumour bed with the risk of early tumour invasion and
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recurrent jaundice.[52] Complications arising from anastomotic dehiscence in choledochoduodenostomy are associated with high morbidity as a result of leakage of bile and gastrointestinal secretions.
[image: ]Cholecystojejunostomy [Figure 2(a) and (b)]: this is the most commonly performed bilioenteric anastomoses for MOJ. Easy access, safety, and simplicity of performing the procedure within a short period of time make cholecystojejunostomy a favourite among surgeons. Efficacy of cholecystojejunostomy relies on the patency of the cystic duct and when cystic/common bile duct junction is well away from the tumour. A distended gallbladder does not necessarily indicate a patent cystic duct as it may be due to cystic duct obstruction.[52] Cystic duct patency is determined pre- or intra-operatively by cholangiography.[52] In situations in which facilities for cholangiography are not available, failure to decompress the dilated common bile and hepatic ducts when the gallbladder content is suctioned at surgery may suggest an obstructed cystic duct.[53] A major drawback of  cholecystojejunostomy is the easy occlusion of the cystic/hepatic duct junction by bile sludge debris, tumour in-growth.[51,52] For this reason, cholecystojejunostomy is a less effective palliation when compared with hepaticojejunostomy. An author has attributed the high failure rate of bilioenteric anastomosis seen in some published series to the use of gallbladder for bypass.[52] Cholecystojejunostomy is contraindicated in fibrotic gall bladder and previous cholecystectomy.[52]
Hepaticocholecystojejunostomy (HCJ): This procedure was described by Weintraub et al.[54] as an alternative when hepaticojejunostomy is contraindicated or when there are concerns about long-term efficacy of cholecystojejunostomy due to patency of the cystic duct. HCJ uses the gallbladder as a bilioenteric conduit with two segmental anastomoses:
(i) between the infundibulum of the gallbladder and the hepatic duct and (ii) between the fundus of the gallbladder and usually the Roux loop of the jejunum. HCJ is considered safe and simpler option than end-to-side HJ that requires some dissection after cholecystectomy.[54,55] The dissection around the biliary tract is that which allows a tension-free anastomosis between the gallbladder infundibulum and the hepatic duct.
Relieve of Gastric Outlet Obstruction(GOO)
GOO from advanced gastrointestinal and hepatobiliary malignancies is associated with reduced length of survival. GOO can follow an insidious course because of an inherent capacity of the stomach to grossly dilate before a high grade obstruction occurs.[56]
Possible mechanisms for GOO in advanced pancreatic cancer include (i) alteration of gastric dysmotility due to celiac plexus infiltration by the tumour and mesenteric artery involvement[57] and (ii) less commonly (5%), obstruction of the duodenum due to tumour infiltration.[58]

Gastroparaesis and persistent vomiting which occur in some patients after palliative gastrojejunostomy can be attributed to gastric dysmotility from tumour infiltration of the coeliac plexus. Palliative gastrojejunostomy is more likely to be beneficial when the aetiology is secondary to mechanical obstruction and is offered in addition to the biliary bypass surgery in patients with MOJ complicated by GOO. These two procedures constitute a double-bypass surgery [Figure 3].
The role of prophylactic gastrojejunostomy  for GOO in advanced pancreatic cancer has been  a subject of controversy among surgeons. Prophylactic gastrojejunostomy is believed  by  some  experts  to  add to the duration of surgery and morbidity of bypass procedures. However, a prospective multi-centre study has shown that prophylactic gastrojejunostomy  can reduce the incidence of GOO without increasing the complication rate of surgery.[59] Another study and a systematic Cochrane review are also in favour of this practice.[60,61] Antecolic gastrojejunostomy is a preferred option in advanced pancreatic cancers to mitigate the possibility of tumour obstructing the anastomosis.
Triple Bypass Vs. Double Biliary Bypass: An Often Confused Terminology
A procedure involving bypass of biliary obstruction (cholecysto/choledocho/hepatico-jejunostomy) and gastric outlet obstruction (gastrojejunostomy) is regarded as a double bypass surgery. Occasionally, an additional procedure (pancreaticojejunostomy)  may  be  performed if pancreatic duct is also obstructed as in periampullary cancers. Cholecysto/choledocho/hepatico-jejunostomy with gastrojejunostomy and pancreaticojejunostomy constitute a triple bypass surgery.[62]

Jejunojejunostomy
Gastrojejunostomy
Cholecystojejunostomy

Figure 3: Intra-operative view of the abdomen in a patient after Roux-en-Y double bypass surgery by the author



Relieve of Abdominal Pain (Coeliac Plexus Block)
Intra-operative chemical splanchinectomy via coeliac ganglion block is considered to be the most effect method of invasive pain palliation from pancreatic tumour infiltration.[63]    Short-term  (weeks  to  months)  efficacy of coeliac plexus block has been reported to be as high as 80%.[64] Although reports of short-term efficacy of coeliac block is very encouraging, its long-term benefit is debatable.[52,65]
In the coeliac plexus block, phenol or 50% alcohol is used to block afferent nerve impulses from the bed infiltrated by the tumour. About 50% alcohol is prepared by diluting absolute alcohol with sterile water in a ratio of 1:1. The coeliac plexus block is carried out by injecting 20 mL of 50% alcohol on either side of the aorta at the level of coeliac trunk. Intra-operative palpation of the coeliac trunk bruits can aid in correct placement of the block.
Relieve of Ascites
[image: ]Aetio-pathogenic mechanisms for malignant ascites include increased vascular permeability, venous obstruction, and reduced lymphatic drainage due to obstruction by tumour emboli.[2] Malignant ascites occur in about 20% of pancreatic cancers.[66] Abdominal paracentesis for malignant ascites has diagnostic and therapeutic roles. A positive cytology or a negative cytology plus low ascitic blood glucose and low serum ascites albumin gradient (SAAG) of <1.1 indicates malignant ascites.[67] Paracentesis for therapeutic drainage of ascites can be effective but relief from this procedure is only temporary. Repeated paracentesis predisposes patients to iatrogenic gut perforation and ascitic fluid infection and peritonitis.[68] Peritovenous shunts have also been reported but there is currently not enough evidence to support its routine use.[68] Permanent in-dwelling catheters are also used for intermittent ascitic fluid drainage in daily aliquots. These are not readily available in our settings.
Other Supportive Care
Anorexia is almost universal in most patients with obstructive jaundice and contributes in part to weight loss found in most of these patients. While palliation may be effective in relief of pain, gastric outlet obstruction, and pruritus, anorexia tends to persist after surgery for MOJ although there is a report of patients with improved caloric intake after internal drainage for biliary obstruction.[69]
Conclusion
Surgical palliation in obstructing MOJ is desirable in settings in which minimally invasive and endoscopic approaches are not available. Surgical bypass is associated with morbidity and mortality but may offer significant and long-lasting relief from abdominal pain, pruritus, and gastric outlet obstruction. Relief from these symptoms can lead to improvement in patients’ overall QOL. Adequate pre-operative optimization of the

patients’ clinical status plays a major role in the success of these complex procedures. The choice of appropriate palliative procedure should be on a case-by-case basis, depending on the overall fitness and life expectancy of the patient. Newer pieces of evidence are in support of prophylactic gastrojejunostomy in patients with locally advanced pancreatic cancer. Intra- operative coeliac plexus block offers effective pain palliation in the short term. Paracentesis for ascites may be indicated in the minority of patients.
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