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Abstract 

In terms of digestion, nutrient absorption, and waste removal, the gastrointestinal (GI) system is essential. From minor ailments like 

gastroesophageal reflux disease (GERD) to serious problems like inflammatory bowel disease (IBD) and gastrointestinal malignancies, 

disruptions in its function can result in a variety of maladies. After giving a general review of the digestive system's anatomy and function, 

this chapter delves deeply into common gastrointestinal illnesses that impact the esophagus, stomach, intestines, liver, pancreas, and rectum. 

Along with common symptoms like bloating, diarrhea, and stomach pain, it covers multifactorial reasons, which include genetic susceptibility, 

lifestyle variables, infections, and environmental influences. In addition to modern therapy modalities including drugs, surgery, and lifestyle 

changes, diagnostic methods like endoscopy, imaging technology, and laboratory testing are covered. Preventive measures and new study 

findings, especially regarding the gut microbiota, are discussed in the chapter's conclusion. By fostering efficient diagnosis, treatment, and 

prevention of digestive system problems, this thorough handbook seeks to improve knowledge of GI health. 
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Introduction 
 

 By converting the food, we eat into nutrients that our bodies can use for development, repair, and energy, the digestive system plays a 

critical role in preserving general health. This complex system ensures that waste items are removed and nutrients are absorbed effectively by 

coordinating with other organ systems.  

 

Overview of the Digestive System 

Mouth and Saliva 

 The mouth contains the teeth, tongue, and three pairs of salivary glands: submandibular, sublingual, and parotid. Saliva is produced by 

these glands into the oral cavity to moisten food, aid in swallowing, and initiate digestion. Most saliva is water (99.5%) and it moistens food 

and breaks down molecules of food to make it taste better. Also among its components are the enzymes salivary amylase (ptyalin) that break 

down starch into maltose, and lingual lipase that initiates lipid digestion, and that is activated in the stomach. Saliva also contains mucins, 

which are glycoproteins that assist in lubricating food; lysozyme, and IgA are antimicrobial agents which protect against pathogens. There also 

exist electrolytes such as sodium (Na⁺), potassium (K⁺), calcium (Ca²⁺), bicarbonate (HCO₃⁻), and chloride (Cl⁻), which are necessary for 

maintaining the pH of the saliva (6.2 – 7.6). 

 

Pharynx and Esophagus 

 The pharynx is where food and air both travel: the esophagus is a muscular tube through the neck, down to the stomach. Peristaltic 

movements of the esophagus transport the food bolus to the stomach. It allows the backflow of stomach contents. 

 

Stomach and Gastric Juice 

 It's a J-shaped organ, broken up into fundus, body, and pylorus and lined with specialized cells. The Parietal cells secrete chloric acid (HCl) 

and intrinsic factor, the chief cells secrete pepsinogen (heed for the pepsin), and the goblet cells secrete mucus. Gastric juice mixed with food 

in the stomach is churned and mixed until food is broken down into a semi-liquid form called chyme. This gastric juice is a medium for 
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digestion, water; hydrochloric acid (HCl), which lowers the pH to 1.5–3.5, activates pepsinogen into pepsin and kills pathogens, pepsinogen, 

which only works with HCl to convert into pepsin responsible for digesting protein to peptides; intrinsic factor, needed for the absorption of 
this vitamin B₁₂ in the small intestine; and mucus layer which protects the stomach lining from damage. Aside from electrolytes like sodium 

(Na⁺), potassium (K⁺), and chloride (Cl⁻) it also contains. The gastric glands in the stomach lining produce gastric juice. 

 

Small Intestine 
 The small intestine is a coiled tube divided into three parts: duodenum, jejunum, and ileum. The first two sections, the duodenum being 

the only one that is commonly involved, are the sites where most chemical digestion takes place, along with pancreatic and bile secretions. 

Nutrient absorption occurs primarily in the jejunum but in the ileum bile salts and vitamin B₁₂ are also absorbed (Figure 1).  The villi and 

microvilli are an area of projection for the small intestine that greatly increases the amount of surface area for absorption. Through this function 
of food breakdown and nutrient uptake via the small intestine, it allows nutrients from the foods to be absorbed in an efficient manner for 

carbohydrates, amino acids, fatty acids, vitamins, and minerals.  

 

 

Fig.  1: Absorption of Nutrients in 
Small Intestine Created in  

https://BioRender.com 

 

 
Pancreas and Pancreatic Juice 

 The pancreas is a gland in the middle of the body between it and the stomach that acts as both an endocrine and an exocrine gland. 

Pancreatic juice secretion takes place in the duodenum, as its exocrine role. Components of pancreatic juice are water — which acts as the 

solvent for enzymes and bicarbonate — bicarbonate ions (HCO₃⁻) that neutralize the pH and raise it to 7.0–8.0 and various enzymes, such as 

amylase for carbohydrate digestion, lipase for breaking down fats into fatty acids and glycerol, trypsinogen, chymotrypsinogen, and 
procarboxypeptidase (activated in the small intestine to Pancreatic juice also contains electrolytes such as sodium (Na⁺), potassium (K⁺) and 

calcium (Ca²⁺). Pancreatic acinar cells produce this vital digestive fluid. 

 

Liver, Gallbladder, and Bile 
 The liver produces bile, a yellow-green alkaline liquid necessary for digestion; the gallbladder serves to store it. Bile is released into the 

duodenum through the bile duct by the gallbladder during digestion. Bile is made of water, a solvent for its contents, bile salts, which emulsify 

the fats so they can be better digested, bilirubin from the breakdown of the red blood cells, and cholesterol and the electrolytes which help 

digest and move bile. 
 

Large Intestine 

 The cecum, colon (ascending, transverse, descending, sigmoid), rectum and anus are included (Figure 2). It absorbs water and electrolytes 

and turns solid feces. It’s also home to houses of gut bacteria that make vitamins (such as vitamin K, and B vitamins) (Lammert & Zeeb, 2014; 

Welcome, 2018; Grainger, 2021). 
 

Importance of Digestive Health 

 Maintaining a healthy digestive system is crucial for overall well-being. Poor digestive health can lead to nutrient deficiencies, weakened 

immunity, and chronic conditions such as irritable bowel syndrome (IBS) or inflammatory bowel disease (IBD) (Figure 7, Table 1). Additionally, 
digestive health impacts mental health due to the gut-brain connection, emphasizing the need for balanced nutrition, regular physical activity, 

and stress management to support a healthy gut microbiome. By understanding how the digestive system functions and taking steps to care 

for it, individuals can enhance their quality of life and prevent a variety of health issues (Figure 3, 4, 5) (Mudyanadzo et al., 2018; Long-Smith 

et al., 2020). Table 2 elaborates acute and chronic gastritis. Table 3 elaborates peptic ulcer disease (PUD) in detail. Table 4 presents an overview 
of gastric cancer. Table 5 provides an overview of celiac disease. Table 6 summarizes lactose intolerance. Table 7 comprehends small intestinal 
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bacterial overgrowth (SIBO). Table 8 presents an overview of irritable bowel syndrome (IBS). Table 9 summarizes inflammatory bowel disease 

(IBD). Table 10 presents a summary of diverticular disease. Table 12 elaborates an overview of hepatitis. Table 13 summarizes non-alcoholic 
fatty liver disease (NAFLD). Table 14 provides summary of gallstones. Table 15 summarizes pancreatitis. 

 

 

Fig. 2: Digestive System Organs Created in  

https://BioRender.com  
 

 

Summary of Digestive Juices and Their Roles (Ogobuiro et al., 2024) 

Juice Key Components Role in Digestion Produced By 

Saliva Water, salivary amylase, lingual lipase, 
mucins, lysozyme, IgA, electrolytes 

Begins carbohydrate digestion, lubricates food, 
and protects oral health 

Salivary glands 

Gastric Juice Water, HCl, pepsinogen, intrinsic factor, 

mucus, electrolytes 

Protein digestion kills pathogens and prepares 

food for the small intestine 

Gastric glands in the 

stomach 

Pancreatic 

Juice 

Water, bicarbonate, amylase, lipase, proteases, 

nucleases, electrolytes 

Digestion of carbohydrates, fats, proteins, and 

nucleic acids 

Pancreatic acinar cells 

Bile Water, bile salts, bilirubin, cholesterol, 

electrolytes 

Emulsifies fats for digestion and absorption Liver (stored in the 

gallbladder) 

This comprehensive coordination between anatomical structures and physiological processes ensures efficient digestion and absorption of 

nutrients essential for the body's energy and repair needs. 
 

Common Gastrointestinal Disorders 
 

Table 1: Disorders of the Oesophagus 

Disorder Pathophysiology Symptoms Diagnosis Treatment References 

Gastroesophageal 

Reflux Disease 

(GERD) 

Chronic acid reflux causes 

damage to the lower 

esophagus. It results from a 
malfunctioning lower 

oesophageal sphincter (LES). 

Heartburn, 

regurgitation, chest 

pain, dysphagia 
(difficulty 

swallowing). 

Endoscopy, pH 

monitoring, 

manometry, 
barium swallow. 

Lifestyle changes (e.g., diet, weight 

loss), Antacids, H2 blockers, PPIs, 

and Surgery (fundoplication for 
severe cases). 

(Clarrett & 

Hachem, 2018; 

Maret-Ouda et 
al., 2020)  

Oesophageal 

Strictures 

Narrowing of the esophagus 

due to scarring, often from 

GERD, radiation therapy, or 
caustic ingestion. 

Difficulty swallowing 

(dysphagia), food 

impaction, 
regurgitation. 

Endoscopy, 

barium swallow, 

oesophageal 
manometry. 

Dilation therapy (balloon dilation), 

steroid injections, and surgery 

(esophagectomy in severe cases). 

(Van Boeckel & 

Siersema, 

2015; Fugazza 
& Repici, 2021) 

Barrett’s 

Oesophagus 

A complication of chronic 

GERD where the normal 

squamous epithelium is 
replaced with columnar 

epithelium due to acid damage. 

Often asymptomatic 

but may cause 

heartburn, 
dysphagia, or chest 

pain. 

Endoscopy with 

biopsy (for 

dysplasia/cancer 
screening). 

Endoscopic surveillance, PPI 

therapy to control acid reflux, and 

in cases of dysplasia, ablation or 
esophagectomy. 

(Spechler & 

Souza, 2014; 

Sharma, 2022) 

Achalasia A motility disorder where the 

LES fails to relax and there is 
incomplete peristalsis in the 

esophagus. This leads to food 

retention. 

Progressive 

dysphagia (solid and 
liquid), 

regurgitation, chest 

pain. 

Oesophageal 

manometry 
(gold standard), 

barium swallow. 

Pneumatic dilation, botulinum 

toxin injection, surgical myotomy 
(Heller myotomy). 

(Pandolfino & 

Gawron, 2015; 
Savarino et al., 

2022) 

https://biorender.com/
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Fig. 3: Gastroesophageal reflux Disease 

Created in  https://BioRender.com  
 

 

Disorders of the Stomach 
 

Table 2: Gastritis (Acute and Chronic) 

Type Pathophysiology Symptoms Diagnosis Treatment References 

Acute 

Gastritis 

Inflammation of the stomach 

lining, often caused by irritants 
(e.g., NSAIDs, alcohol) or 

infections (e.g., H. pylori). Can 

lead to erosion or ulceration. 

Nausea, vomiting, 

epigastric pain, 
indigestion, 

hematemesis 

(vomiting blood). 

Endoscopy, H. 

pylori test (urea 
breath test, stool 

antigen). 

PPI therapy, H2 blockers, 

antibiotic therapy for H. 
pylori, antacids, and 

avoidance of irritants. 

(Graves, 

2013) 
 

Chronic 

Gastritis 

Prolonged inflammation of the 

stomach, commonly due to H. 
pylori infection or autoimmune 

diseases. Leads to atrophy of 

stomach lining and potentially 

peptic ulcers. 

Chronic indigestion, 

mild epigastric 
discomfort, nausea, 

bloating. 

Endoscopy with 

biopsy, serologic 
tests for 

autoimmune 

markers. 

PPI therapy, antibiotics for 

H. pylori eradication, B12 
supplementation in cases 

of pernicious anemia. 

(Sipponen & 

Maaroos, 
2015; 

Bacha et al., 

2018) 

 
 

 

Fig. 4: H. Pylori Pathogenesis 

Created in BioRender. Noor, M. 

(2025) 
https://BioRender.com/v43t397  
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Table 3: Peptic Ulcer Disease (PUD) 

Type Pathophysiology Symptoms Diagnosis Treatment References 

Gastric 
Ulcers 

Ulcers that form on the inner lining of 
the stomach, often due to H. pylori 

infection or NSAID use. Results from 

imbalance between acid production 

and mucosal defense. 

Burning pain in the 
stomach, 

indigestion, nausea, 

possible vomiting of 

blood. 

Endoscopy with 
biopsy, H. pylori 

testing. 

PPIs, H2 blockers, 
antibiotics for H. pylori 

eradication, and 

avoidance of NSAIDs and 

alcohol. 

(Woolf et al., 
2019) 

Duodenal 

Ulcers 

Ulcers in the duodenum (first part of 

the small intestine). Often linked to H. 

pylori infection and increased acid 

secretion. 

Epigastric pain, 

relieved by food or 

antacids, nocturnal 

pain. 

Endoscopy, H. 

pylori testing 

(urea breath 

test). 

PPIs, H2 blockers, 

eradication therapy for 

H. pylori, antacids, and 

lifestyle modifications. 

(Graham, 

2014) 

 
Table 4: Gastric Cancer  

Aspect Description 

Disorder Malignant tumors of the stomach, often adenocarcinomas, which arise from the glandular cells of the stomach lining. 

Pathophysiology Cancer typically develops in the mucosal layer of the stomach and spreads to deeper layers, the lymph nodes, and 

distant organs. Chronic H. pylori infection, smoking, and high salt intake increase the risk of developing gastric cancer. 

Symptoms Weight loss.  
Persistent stomach pain or discomfort.  

Difficulty swallowing.  

Vomiting, sometimes with blood. 

Treatment - Surgical resection (gastrectomy), especially in early stages.  
- Chemotherapy and radiation therapy for advanced cases.  

- Palliative care for metastatic cases. 

References (Correa, 2013; Smyth et al., 2020)  

 

 
 

Fig. 5: Stages of gastric cancer Created in BioRender. Noor, M. (2025) https://BioRender.com/u12q396  

 
Disorders of the Small Intestine 

 

Table 5: Celiac Disease 

Pathophysiology Symptoms Diagnosis Treatment References 

An autoimmune disorder (Figure 6) where 

ingestion of gluten triggers an immune 
response that damages the villi of the small 

intestine. This leads to malabsorption of 

nutrients. 

Chronic diarrhea, weight 

loss, bloating, fatigue, 
anemia. 

Serologic tests for 

anti-tTG antibodies, 
biopsy of duodenal 

mucosa. 

Strict lifelong gluten-

free diet, vitamin 
supplementation (B12, 

D). 

(Green et al., 2015; 

Caio et al., 2019) 

https://biorender.com/u12q396
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Fig. 6: Adaptive Immune response 

in Celiac disease Created in 
BioRender. Noor, M. (2025) 

https://BioRender.com/p41d511 

 

 

Table 6: Lactose Intolerance 

Aspect Description 

Disorder Lactose intolerance is the inability to digest lactose, a sugar found in dairy products, due to a deficiency of the enzyme lactase. 

Pathophysiology Inadequate lactase enzyme activity in the small intestine results in the fermentation of lactose by bacteria in the colon, 

causing gastrointestinal symptoms. 
Symptoms - Bloating.  

- Diarrhea.  

- Abdominal cramps after consuming dairy.  

- Flatulence. 
Treatment - Lactose-free diet: Avoiding dairy or consuming lactose-free products.  

- Lactase supplements: To aid in the digestion of lactose when dairy consumption is unavoidable. 

References (Vandenplas, 2015; Catanzaro et al., 2021) 
 

Table 7: Small Intestinal Bacterial Overgrowth (SIBO) 

Aspect Description 

Disorder Small Intestinal Bacterial Overgrowth (SIBO) refers to the presence of excessive bacteria in the small intestine, which 
impairs digestion and absorption. 

Pathophysiology SIBO occurs when normal bacteria from the large intestine overpopulate the small intestine, disrupting digestion and 

absorption of nutrients, leading to malnutrition. 

Symptoms - Bloating.  

- Diarrhea.  
- Nutrient deficiencies (e.g., B12 deficiency).  

- Abdominal discomfort or pain. 

Treatment - Antibiotics (e.g., rifampin) to reduce bacterial overgrowth.  

- Probiotics: To restore a healthy gut microbiome.  
- Dietary modifications: Low FODMAP diet to reduce fermentable carbohydrates. 

References (Salem & Roland, 2014) 
 

Disorders of the Large Intestine 
 

Table 8: Irritable bowel syndrome (IBS) 

Pathophysiology Symptoms Diagnosis Treatment References 
A functional disorder where the 

normal contractions of the colon are 

disturbed, leading to symptoms like 

diarrhea, constipation, or both. 

Abdominal pain, bloating, 

diarrhea (IBS-D), constipation 

(IBS-C), alternating bowel 

movements (IBS-M). 

Diagnosis based 

on symptoms 

(Rome IV 

criteria). 

Low-FODMAP diet, antispasmodic 

medications, fiber supplements, 

laxatives (for IBS-C), anti-diarrheal 

medications (for IBS-D). 

(Soares, 

2014; Chey 

et al., 2015) 
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Table 9: Inflammatory Bowel Disease (IBD) 

Aspect Crohn's Disease Ulcerative Colitis 

Pathophysiolog
y 

Chronic, transmural inflammation that can affect any part of 
the GI tract, from mouth to anus. Characterized by "skip 

lesions" (patchy areas of inflammation). 

Continuous, superficial mucosal inflammation confined to 
the colon, starting from the rectum and progressing 

proximally. 

Symptoms Chronic diarrhea, abdominal pain, weight loss, fatigue, blood in 

stools (less common than UC), perianal disease (fistulas, 
abscesses). 

Chronic diarrhea, abdominal pain, weight loss, fatigue, 

blood in stools (more common than Crohn’s), urgency, and 
tenesmus. 

Diagnosis - Colonoscopy: for visualization and biopsy.  

- Imaging: CT/MRI for extra-intestinal involvement.  

- Stool markers: Calprotectin (increased in IBD).  

- Biopsy: Patchy, transmural inflammation. 

- Colonoscopy: for visualization and biopsy.  

- Stool markers: Calprotectin.  

- Biopsy: Continuous mucosal inflammation.  

- Imaging: Often used for complications or severity 
assessment. 

Management - 5-ASA (Aminosalicylates): For induction and maintenance of 

remission.  

- Corticosteroids: For acute flare-ups.  
- Immunosuppressants: Azathioprine, methotrexate.  

- Biologics: Anti-TNF agents (infliximab, adalimumab), integrin 

inhibitors.  

- Surgery: Segmental resection for localized disease; ileocecal 
resection. 

- 5-ASA (Aminosalicylates): First-line for mild-to-moderate 

disease.  

- Corticosteroids: For acute flare-ups.  
- Immunosuppressants: Azathioprine, methotrexate.  

- Biologics: Anti-TNF agents, integrin inhibitors, JAK 

inhibitors.  

- Surgery: Colectomy (total or subtotal) for refractory 
disease. 

Key 

Complications 

- Fistulas (abnormal connections between organs).  

- Abscesses.  

- Malnutrition due to malabsorption.  
- Colon cancer (higher risk with long-standing disease). 

- Toxic megacolon (acute dilation of the colon).  

- Perforation.  

- Colon cancer (increased risk with long-term disease). 

Extra-intestinal 

Manifestations 

- Arthritis.  

- Uveitis.  

- Kidney stones.  

- Skin rashes (erythema nodosum, pyoderma gangrenosum). 

- Arthritis.  

- Uveitis.  

- Primary sclerosing cholangitis (PSC).  

- Skin manifestations (erythema nodosum). 
References (Torres et al., 2017; Roda et al., 2020) (Feuerstein & Cheifetz, 2014; Kobayashi et al., 2020)  

 

 
 
Fig. 7: Immune Response in Inflammatory Bowel Disease Created in BioRender. Noor, M. (2025) https://BioRender.com/u91n492 

https://biorender.com/u91n492
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Table 10: Diverticular Disease 

Aspect Description 

Disorder Formation of small pouches (diverticula) in the colon wall. Inflammation of these pouches is termed diverticulitis. 

Pathophysiology Diverticula form due to increased pressure in the colon, often in areas of the colon wall weakened by muscle layers. 
Inflammation (diverticulitis) occurs when these pouches become infected. 

Symptoms - Pain, typically in the lower left abdomen.  
- Fever.  

- Changes in bowel habits (diarrhea or constipation).  
- Nausea, bloating. 

Treatment - Mild cases: Dietary adjustments (high fiber), antibiotics for infection.  
- Severe cases: Hospitalization, intravenous antibiotics, surgery (for abscess or perforation). 

References ( Pfuetzer & Kruis, 2015; Schieffer et al., 2018; Tursi et al., 2020)  

 
Table 11: Disorders of the Rectum and Anus 

Disorder Pathophysiology Symptoms Treatment References 

Hemorrhoids Swollen veins in the anal canal, often 
caused by increased intra-abdominal 

pressure (e.g., straining, pregnancy). 

Rectal bleeding, pain, 
itching, prolapse. 

Dietary fiber, topical creams, 
sclerotherapy, rubber band ligation, 

surgical removal (hemorrhoidectomy). 

(Jacobs, 2014; 
Mott et al., 2018) 

Anal Fissures Tears in the skin of the anal canal, often 

due to constipation or trauma during 

defecation. 

Severe pain during 

defecation, bright red 

blood. 

Stool softeners, nitroglycerin ointment, 

botulinum toxin injection, surgery for 

chronic fissures. 

(Mapel et al., 2014; Beaty 

& Shashidharan, 2016; 

Newman & Collie, 2019)  
Rectal 

Prolapse 

The rectum slips out of the anus, usually 

due to weakness in the pelvic muscles. 

Prolapse of the rectum 

during bowel movements. 

Surgery (rectopexy), fiber 

supplementation. 

(Melton & Kwaan, 2013; 

Bordeianou et al., 2014) 

 

Disorders of Liver, Gallbladder and Pancreas 

 
Table 12: Hepatitis  

Aspect Hepatitis A Hepatitis B Hepatitis C 

Definition Acute viral infection of the liver, caused 
by Hepatitis A virus (HAV). Typically 

transmitted via fecal-oral route. 

Chronic viral infection of the liver caused 
by Hepatitis B virus (HBV), transmitted 

through blood, sexual contact, or from 
mother to child. 

Chronic viral infection of the liver caused by 
Hepatitis C virus (HCV), usually transmitted 

through bloodborne routes (e.g., sharing 
needles). 

Pathophysiology HAV causes acute inflammation of the 
liver; does not lead to chronic infection. 

Most patients recover completely. 

HBV leads to chronic inflammation, which 
can result in liver damage, cirrhosis, and 

an increased risk of liver cancer. 

HCV causes chronic infection, which can 
result in cirrhosis, liver failure, and liver 

cancer over time. 
Symptoms - Jaundice.  

- Fatigue.  

- Abdominal pain (upper right).  
- Nausea, vomiting.  

- Loss of appetite. 

- Jaundice.  

- Fatigue.  

- Abdominal pain (upper right).  
- Dark urine.  

- Chronic symptoms often asymptomatic 
until liver damage is advanced. 

- Often asymptomatic for years.  

- Jaundice.  

- Fatigue.  
- Dark urine.  

- Abdominal pain.  
- Cirrhosis or liver failure in advanced cases. 

Treatment - Supportive care.  
- Vaccination for prevention.  

- No specific antiviral treatment needed. 

- Antiviral medications (e.g., tenofovir, 
entecavir).  

- Vaccination for prevention.  
- Regular monitoring for liver damage 

(e.g., liver function tests). 

- Direct-acting antivirals (DAAs), such as 
sofosbuvir and ledipasvir.  

- Liver transplantation for end-stage liver 
disease.  

- No vaccine for HCV. 

References (Lemon et al., 2018) (Trépo et al., 2014) ( Kohli et al., 2014; Manns et al., 2017) 

 

Table 13: Non-Alcoholic Fatty Liver Disease (NAFLD) 

Aspect Description 

Definition A condition where fat accumulates in the liver of individuals who consume little to no alcohol. It is closely linked with obesity, 

diabetes, and metabolic syndrome. 
Pathophysiology The excess fat causes inflammation in the liver, which can lead to fatty liver (steatosis), and in some cases, progress to NASH (Non-

Alcoholic Steatohepatitis), cirrhosis, or liver cancer. 

Symptoms - Often asymptomatic in early stages.  
- Fatigue.  

- Abdominal discomfort or pain (upper right).  
- Jaundice in advanced cases. 

Treatment - Lifestyle changes: Weight loss, exercise, and a healthy diet.  
- Control underlying conditions: Manage diabetes, hypertension, and hyperlipidemia.  

- Vitamin E (for NASH in some cases).  
- No specific medications for NAFLD (Figure 8). 

References (Rinella & Sanyal, 2016; Friedman et al., 2018) 
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Fig. 8: Stages of NAFLD Created in  https://BioRender.com 

 

Table 14 and table 15 elaborate gallstones and pancreatitis respectively. 
 

Table 14: Gallstones 

Aspect Description 

Definition Solid particles that form in the gallbladder, often composed of cholesterol or bilirubin. Can block bile flow, leading to pain 

and infection. 
Pathophysiology Gallstones form when there is an imbalance in the substances that make up bile (e.g., cholesterol or bilirubin). Blockage of 

the bile ducts can cause inflammation (cholecystitis) or pancreatitis. 

Symptoms - Sudden, severe pain in the upper right abdomen (biliary colic).  

- Nausea and vomiting.  

- Jaundice.  
- Pain after eating fatty meals. 

Treatment - Cholecystectomy (removal of the gallbladder) is the standard treatment.  

- Medications to dissolve cholesterol stones (e.g., ursodeoxycholic acid).  

- Endoscopic retrograde cholangiopancreatography (ERCP) for stone removal if blocking bile ducts. 
References (Abraham et al., 2014; Gurusamy & Davidson, 2014)  

 

Table 15: Pancreatitis 

Aspect Acute Pancreatitis Chronic Pancreatitis 

Definition Inflammation of the pancreas that develops suddenly, often due to 

alcohol abuse, gallstones, or high triglycerides (Figure 9). 

Long-term inflammation of the pancreas, typically 

resulting from repeated episodes of acute pancreatitis 
or chronic alcohol use. 

Pathophysiology - Acute: Inflammation and enzyme activation within the pancreas, 

leading to self-digestion.  

- Can cause pancreatic necrosis or infection. 

- Chronic: Continuous inflammation leads to pancreatic 

fibrosis, loss of pancreatic function, and insulin 

resistance. Can lead to diabetes and malabsorption. 

Symptoms - Severe upper abdominal pain.  
- Nausea, vomiting.  

- Fever.  

- Tachycardia.  

- Hypotension. 

- Chronic abdominal pain.  
- Weight loss.  

- Malabsorption, steatorrhea (fatty stools).  

- Diabetes or pancreatic insufficiency. 

Treatment - Supportive care: IV fluids, pain management.  

- Treat underlying causes (e.g., gallstones, high triglycerides).  

- Fasting to rest the pancreas initially. 

- Pain management (e.g., analgesics).  

- Enzyme replacement therapy for digestive problems.  

- Insulin therapy for diabetes.  

- Lifestyle changes (e.g., alcohol cessation). 
References (Mederos et al., 2021; Szatmary et al., 2022) ( Singh et al., 2019; Beyer et al., 2020 ) 

 

Causes and Risk Factors of Gastrointestinal (GI) Disorders 

 GI disorders are multifactorial, with several causes and risk factors contributing to their onset and progression: 

https://biorender.com/
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Genetic Factors 

 Some GI disorders, such as inflammatory bowel disease and colorectal cancer, have a strong genetic predisposition. Family history can 
significantly increase the likelihood of developing conditions like celiac disease or Crohn’s disease, highlighting the role of hereditary factors 

(Amato, 2013). 

 

Lifestyle and Dietary Habits 
 Unhealthy dietary patterns, including high-fat, low-fiber diets, are linked to conditions like diverticular disease and irritable bowel 

syndrome (IBS). Smoking and excessive alcohol consumption exacerbate risks for gastric ulcers, GERD, and pancreatitis. Sedentary lifestyles 

are also associated with GI motility issues and metabolic disorders like non-alcoholic fatty liver disease (Yasutake et al., 2014; Sámano et al., 

2022). 
 

 

Fig. 9: Pancreatitis Created in  

https://BioRender.com 

 

 

Infections 

 Some pathogens such as Helicobacter pylori, the causative agent for peptic ulcers and gastric cancer, as well as viruses like hepatitis A, B, 
or C, which can infect the liver, may be major causes of chronic diarrhea. Parasitic infections such as giardiasis are also major culprits of 

diarrhea in the longer term, especially in poorly sanitized areas (Graham, 2014). 

 

Medications and Toxins 
 Gastric mucosa damage causes the formation of an ulcer. Non-steroidal anti-inflammatory drugs can cause an ulcer in the pretty stomach. 

When taken excessively, these antibiotics can disrupt the gut microbiome and lead to several other conditions like small intestinal bacterial 

overgrowth (SIBO) or even Clostridium difficile infection (Fernandes & Norman, 2019). 

 

Diagnostic Approaches 
 The diagnostic technique for GI disorders involves endoscopy, imaging methods, and laboratory tests. Direct visualization of the GI tract 

with endoscopy is used to diagnose particularly ulcers, tumors or inflammation with specific means as colonoscopy and EGD important to 

search for conditions as colorectal cancer and GERD (Wang et al., 2013; Park et al., 2015). CT scans  allow detailed cross-sectional looks to 

diagnose diverticulitis and pancreatic tumor (You et al., 2019); whereas, MRI is good at giving views of soft tissue and bile duct abnormalities 
(Jonge et al., 2018). Assessment of gallstones and liver lesions is commonly done with ultrasound (Maconi & Bianchi Porro, 2014). Blood tests, 

such as liver enzymes, infection markers, and anemia; stool tests to detect pathogens, blood or inflammatory markers such as calprotectin 

(Schiller et al., 2017); and breath tests for the diagnosis of lactose intolerance and H. pylori infections (Rezaie et al., 2017). 

 
Future Directions in GI Research 

Role of Gut Microbiome in Health and Disease 

 The gut microbiome plays a critical role in digestion, immunity, and metabolic health. Dysbiosis (microbial imbalance) is associated with 

conditions like IBD, IBS, and metabolic syndrome. Emerging therapies aim to manipulate the microbiome using prebiotics, probiotics, and fecal 

microbiota transplantation (FMT) ( Aziz et al., 2013; Liang et al., 2018). 
 

Advances in Treatment and Diagnostic Technologies 

Artificial intelligence (AI): Enhances accuracy in endoscopic imaging and early cancer detection ( Owais et al., 2019; Yang & Bang, 2019). 

Non-invasive diagnostics: Liquid biopsies and advanced imaging techniques offer safer alternatives to traditional methods ( Nordgård et al., 
2018; Izumi et al., 2021). 

Targeted biologic therapies: Revolutionizing IBD treatment with monoclonal antibodies that specifically target inflammatory pathways 

(Rienzo et al., 2024). 
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Conclusion 

 Gastrointestinal diseases consist of a wide variety of disorders that affects health and quality of life. Early stage recognition of symptoms, 
diagnosis and treatment play a role in their management. They are caused by genetic, infectious and lifestyle etiologies. Results increase with 

developments in technology regarding dietary changes, lifestyle changes, as well as with diagnostic techniques and medical or surgical 

treatments. Although frequent screenings and healthy lifestyle are still essential for prevention, the incidence of disease is also being decreased. 

Therapeutic strategies that involve modifying the gut microbiome either generally, or strategically for a tumor in a given patient, are promising 
and new. The purpose of this chapter is to expand the awareness of digestive disorders, to encourage a holistic approach to care and research 

into aggravating GI health outcomes. 
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