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    PREFACE




    


    


    


    


    


  




  

    Almost all aspects of medicine are challenging for both healthcare providers and sufferers. Although subthemes covered by medicine can be classified as discrete systems or organs of the body, caregivers in primary and acute care prefer to conceive these with complaints, symptoms and semiological approaches. Therefore, no patient presents to the acute care area with an ‘acute appendicitis’ or ‘acute cholangitis’, instead, there comes ‘a girl in her 18 with vomiting and abdominal pain for a couple of days’, or, ‘an elderly gentleman who is not looking very good recently’ in the boxes. The patient’s diagnosis seems very elusive, for it can turn out to be pelvic inflammatory disease, urinary tract infection, ruptured ovarian cyst or abscess, intestinal obstruction, diverticulitis, mesenteric ischemia, etc, while the patient is screaming for emergency relief for both pain and vomiting in the acute care area.




    Abdominal pain is one of the most common chief complaints in both emergency settings and primary care, which constitutes around 10% in most large studies in the world. Unlike many entities presenting to outpatient clinics and those admitted to the wards, the origin of abdominal pain is harder to diagnose provided with the complexity and closeness of the structures in the abdomen and also extra abdominal causes that can trigger the symptomatology. Nonetheless, recent decades witnessed giant leaps and advances in the recognition and treatment of patients with acute abdominal pain. Apart from advanced studies such as computed tomography, and magnetic resonance imaging, bedside point-of-care procedures like ultrasonography have eased diagnosis and facilitated the management of patients with abdominal pain. We should note that regardless of technological advances, the most important contributor to the diagnosis and management process consists of the evaluation of the patient with an elaborate history and physical examination. Using a tailored approach for evaluation, an experienced physician can not only narrow the list of differential diagnosis, but also expedite the complex pathway to definitive treatment, preventing unnecessary delays with cumbersome investigations.




    The optimal management of the patients with abdominal pain warrants a multifaceted approach undertaken in harmony. COVID-19 pandemic era has brought de novo challenges for the delivery of ‘usual’ medical care into the scene for most patients. This book titled “Abdominal Pain: Essential Diagnosis and Management in Acute Medicine”, therefore, is intended to highlight the contemporary approaches with respect to diagnostic and therapeutic modalities for diseases of digestive tract and other entities precipitating abdominal pain. Abundant figures, tables, and radiological images have been used to render understanding easier and to illustrate key findings. We hope this project can be used as a reference and an everlasting source for caregivers facing sufferers of abdominal pain, albeit a small step in the history of medical progress lasting for thousands of years.
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      Abstract




      Abdominal pain (AP) is by far among the most common complaints in healthcare institutions. Approximately every tenth patient in the acute setting is estimated to present with AP. Although cultural, geographical and sociodemographic variations exist, it is an outstanding complaint in all patient groups, independent of age and gender. Although it can be a manifestation of an intraabdominal pathology itself, a serious systemic or extraabdominal condition can be revealed following a thorough investigation of AP. Therefore, it is vital to evaluate the patient systemically, a focused but elaborate history, and extensive physical examination not confined to the abdomen in order to establish important diagnoses. Inspection, auscultation, percussion, superficial and deep palpation are important elements of the examination methods for the abdomen. Each positive or negative finding on examination should be interpreted cautiously for the individual patient. After history and evaluation narrow the list of differential diagnoses (DD), ancillary investigations including laboratory tests and radiological modalities can be ordered.
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      General Considerations




      Abdominal pain (AP) is one of the commonest reasons for admission to emergency departments (ED) and other healthcare institutions. Considering the singular ‘chief’ main complaints, it is established that 8% to 10% of patients both in Turkey and in the world are admitted to the ED with AP. Since registry databases are operated inadequately in developing worlds, most data are derived from Europe and America, therefore substantial variations may occur especially in regard to entities affected by geographical properties. While the rate of hospitalization among adult patients who present to ED with AP varies between 18% and 42%, the same can be found higher, up to 65% in elderly patients.




      Pearl: The main goal of the physician in the management of AP is to decide which patients can be safely discharged and which patients should be kept in the hospital.




      

        Distinction Between Acute And Chronic AP




        In many sources, acute AP is noted as pain within the first 7 days. The term “chronic” mostly refers to the pain of the same character over months and years. In this case, it should be borne in mind that the patient presenting with pain for 6 or 7 days can still be diagnosed with “acute” cholecystitis or pancreatitis, although somehow difficult to be comprehended. For example, it is possible to extend this period even longer, since the pain associated with choledocholithiasis may last (and neglected) for a few days and then turn into acute cholecystitis. In brief, real-life scenarios may not fit into the encyclopedic information or what we can expect to see.


      




      

        Why does My Belly Hurt?




        The structure related to the digestive system in embryonic life differentiates into 3 separate parts.





        

          	
Foregut: It includes stomach, duodenum, liver, gall bladder, and pancreas. Upper abdominal pain is remarkable in their malfunctions or inflammations.




          	
Midgut (small intestine, proximal colon, appendix) causes periumbilical pain.




          	
Hindgut structures (distal colon and genitourinary system) cause pain in the left, midline or right lower abdomen.


        




        Anatomophysiologic mechanisms include the splanchnic and the cerebrospinal neural pathways activated for transmission of AP. Pacinian corpuscles and free nerve endings in the visceral walls are the splanchnic afferent receptors sensitive to stretch and spasm. On the other hand, cerebrospinal receptors are sensitive to pressure, friction, cutting, burning that are discerned by the skin. In the dorsal root ganglia (DRG) the splanchnic and cerebrospinal cell bodies are in close proximity. The proximal fibers terminate around the spinal cord. The close relationship of these anatomic pathways may contribute to the fact that severe visceral pain, such as rapid distention of a viscus, may “spill over” into somatic segments (viscerosensory and visceromotor reflexes) in the absence of somatic nerve irritation (Fig. 1).




        The embryonic gut and its appendages emerge as midline organs, therefore, their splanchnic innervation is bilateral. This is why the perception of visceral pain locates in the midline. In fact, there are not any nerve fibers in the visceral peritoneum. Cerebrospinal nerves to the parietal peritoneum (T6 through T12) have the same segmental organization as the lower thoracic dermatomes.




        

          Dichotomous Classification of Pain: Visceral or Somatic?




          Visceral pain is a type of pain originating from the internal organs. This type of pain is ill-defined, not well localized, is felt in a wide area, and its changes are also felt much slower than somatic pain. With these features, it can cause pain to be felt away from the diseased or inflamed organ.




          Somatic pain, on the other hand, is the stimulation of peripheral nociceptive nerves. Abdominal pain is essentially triggered by irritation of the parietal peritoneum. It is also provoked by infection, chemical irritation (like spilled bile, faeces or urine into peritoneal cavity), and/or trauma. When the inflammatory process expands and eventually irritates the peritoneum, the somatic component is activated and the pain is much better localized by the conscious patient. It is often described by patients in the form of severe ‘sharp’ pain. Typically, this course is observed in pathologies such as acute appendicitis (AAp) and acute cholecystitis (AC), which are very close to the peritoneum.




          It has been documented in rats that there is an organ-to-organ cross-sensitization of pelvic viscera, including colon, bladder, and female reproductive organs, which may contribute to the overlap of lower abdominal pain. At the peripheral and spinal level, there are two potential pathways involved in such cross-sensitization: (1) axonal dichotomy of visceral sensory afferents (Fig. 1A) and (2) convergence of two visceral afferents from two organs on spinal neurons (Fig. 1B).


        


      




      

        Pitfalls




        The term “stomachache ” seems to be justified as the difficulty of diagnosis in patients presenting with AP is a real challenge for physicians. Delay in diagnosis and misdiagnosis is a common problem even for the most experienced emergency physician or general surgeon. Disruptions that may be related to ancillary services such as radiology and biochemistry also increase the difficulty.


      




      

        Age and Sex




        Two important factors for the definitive diagnosis of AP are age and gender. Peptic ulcer, gastritis, urinary stone disease and AAp are more common causes of AP encountered in men, while nonspecific abdominal pain (NSAP), biliary tract diseases, functional bowel disorders including IBS, urinary tract infections (UTI) and pelvic inflammatory disease (PID) are outstanding in women.




        As with every symptom, the cause of AP should be explained, diagnosed and resolved. Many diseases known in medicine can cause AP directly or indirectly. The physician undertakes the difficult task to shorten the list of differential diagnoses (DD), which is very wide, via a logical and expedient evaluation.




        
[image: ]


Fig. (1))


        Illustration of the pelvic nerve dichotomy (A) and viscero-visceral convergence of colon and bladder afferent fibers on to spinal dorsal horn neuron (B).


        A: Although the primary sensory neurons are pseudounipolar cells, retrograde labeling of bladder and colon shows colabeling of dorsal root ganglion (DRG) soma in the lumbosacral spinal cord, suggesting that there are two axon collaterals innervating two pelvic organs. Sensitization of a spinal neuron by inflammation of one organ may affect the sensitivity of the noninflamed organ innervated by the axon collateral.


        B: Common convergence of two primary sensory afferents from two organs a spinal dorsal neuron is another neural pathway which can exhibit cross-organ sensitization.



        In an ideal world, the physician examines the patient and reduces the DD list to a single possible entity, which we call a ‘diagnosis’, even if it is not yet verified by pathological examination. However, real life does not operate like this. In most clinical scenarios, a definitive diagnosis can be availed quickly after an elaborate history and examination, by performing targeted biochemistry and focused radiological examinations, as prompted by the clinical findings. For example, cholelithiasis/cholecystitis can be diagnosed without doing anything other than bedside USG in a middle-aged woman with right upper quadrant pain (+/- Murphy sign) precipitated with a heavy meal.




        In another vignette, a person whose stomachache after taking iron medication can be discharged without advanced investigations after administration of symptomatic treatment and a reasonable period of follow-up, should there be no guarding or another finding other than epigastric sensitivity. Another patient with constipation and AP can be discharged with relief after the enema, provided that he/she feels good (Fig. 2).
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Fig. (2))


        In the pediatric patient with 4.5 cm invagination in the mid-abdominal segment, reduction was performed with normal saline guided by ultrasound.

      




      

        Does Every Patient Presenting with AP Necessarily Receive A Specific Diagnosis?




        No! Although there are many precipitating reasons inside and outside the abdomen, in an average of 34% to 52% of AP cases admitted to hospitals, a significant cause of AP cannot be elucidated, and the patients are diagnosed with NSAP. However, as age progresses, more serious diseases such as biliary system diseases, malignancy, ischemic bowel disease, and intestinal obstruction appear as causes of AP. Acute appendicitis (AAp) (28%) follows the NSAP group (the largest one); biliary tract diseases (10%), acute gynecological diseases (4%), intestinal obstruction (4%). Before considering NSAP in a patient, serious causes of abdominal pain that prompt urgent surgery must be ruled out from DD. A significant decrease in the rate of NSAP has marked the increased accessibility of laboratory and radiological modalities since the 90s. Bedside point-of-care USG (POCUS) represents a leap in expedient imaging and while creating a shortcut to the operation room (OR) in most instances within the scope of AP (e.g., ruptured ectopic pregnancy, dissecting aortic aneurysms (DAA, ulcer perforation etc.).




        The female-to-male ratio in those considered to have NSAP is around 2.4 to 3 in some studies (Lukens 1993, Koyuncu & Karcioglu, 2018). The average age is between 38 and 41. While 90% of patients with NSAP recover in the first few weeks or remain asymptomatic, up to 10% may have some disease, for example, 1/3 of them develop AAp (Gallagher, 2004). In the doctorate thesis research which had been conducted in Izmir-Turkey, it is shown sthat 46% out of 684 AP patients were discharged from the university-based ED with the diagnosis of NSAP (Koyuncu & Karcioglu, 2018). Of note, 9% of them were re-admitted within the first 3 days and there were several patients with de novo diagnoses of acute abdominal conditions.


      




      

        Effect of Age




        The rate of specific diagnoses and surgical interventions increases with the advancing age. For example, vascular causes such as aneurysm and mesenteric ischemia have a considerable share of 10% of all AP in people over 65 years of age. Only one tenth of this age group is discharged without a specific diagnosis, a.k.a., NSAP. The surgical intervention requirement in patients with AP is 33% in the population over 65 years of age, while only 16% in the others. In patients around 80 years of age, mortality due to AP is around 7%, which is 70 times higher than that of young adults.




        Chronic AP with exacerbation can present acutely in the primary care or ED at any point in time.


      




      

        



        Severity of COVID-19 and Presentation with AP




        In a meta-analytic study, He et al. demonstrated that COVID-19 patients whose presenting complaint is dyspnea, hemoptysis, anorexia, diarrhea, or fatigue, especially AP conveyed higher odds ratios for deterioration and thus should be closely monitored (He, 2021). Presentation with AP (OR = 7.5, 95% CI: 2.4-23.4; p < 0.001), and anorexia (OR = 2.8, 95% CI: 1.5-5.1; p < 0.001) had increased likelihood for unfavorable clinical course. In another meta-analysis of the data obtained in the first phase of the pandemics, Zhu et al. disclosed that AP comprised 4.4% and nausea and vomiting were recorded in around one tenth of the main complaints of patients diagnosed with COVID-19 (Zhu, 2020).


      


    




    

      Abdominal Pain and its evaluation: How to be both thorough and expedient?




      The two most important points in the approach are history and physical examination. In other words, a well-received history and a thorough physical examination are mostly sufficient to establish the preliminary diagnosis of approximately 90% of the cases. The biggest mistake that can be made is to order a broad list of biochemistry and imaging studies to approach a diagnosis without full history and examination. In this way, a patient who can be diagnosed with myocardial infarction by examining his/her ECG can even be sent to the radiology unit for abdominal tomography and his death can be caused. Or, the patient, whose chronic constipation could have been relieved by evacuating the fecaloma, may be left unnecessarily waiting for hours with fancy investigations.




      The patient's history should be taken in detail, for it plays a key role in determining the cause of AP. The following characteristics of the pain, accompanying symptoms, medical diseases, and previous operation histories should be noted.




      The onset of the pain: Sudden onset pain is usually due to more serious causes such as vascular problems (acute ischemia) or perforation. In inflammatory causes of pain such as cholecystitis and appendicitis, the onset is slow or insidious.




      The localization and spread of pain are to be attended. For example, in 70% of patients with AAp, the pain starts from the midline and settles in the right lower quadrant over time. But these should never be considered as a sine qua non. As a rule, every patient exhibits a unique pathway of developing symptoms and historical features and thus different clinical pictures develop in each case. It should not be forgotten that a ‘classsical’ AAp presentation which is “just as we expected” is not seen in more than 25% of the verified patients.




      Although gallbladder problems trigger discomfort in the right upper quadrant, some cases may present with widespread AP. Pain expressed in a well-defined localization often suggests new-onset inflammation in a specific organ, while widespread pain and development of guarding and/or rigidity covering the entire abdomen indicate that acute abdominal syndromes prompt urgent surgical intervention. For example, while localized tenderness in the epigastric area is typical in acute gastritis, rigidity develops in the entire abdomen in a perforated peptic ulcer. “Belt-like” pain that radiates to the entire abdomen and even the back associated with vomiting in the absence of guarding is mostly noted in cases with acute pancreatitis.




      

        The Severity and Pattern of the Pain




        While 90% of the patients describe the pain as very severe in peptic ulcer perforation, only 1/6 of the patients with NSAP use this definition for their discomfort. As a general rule, most patients with acute abdominal syndrome requiring operation state that they have experienced “the most severe pain of their life”. Patients with acute abdominal syndrome originating from remarkable inflammation have a typical continuous (incessant) and steadily increasing pain pattern. AAp and cholecystitis are examples of this phenomenon. It should also be known that there may be a short-term relief in pain at the point of perforation which can cause confusion for the junior doctors. On the other hand, in colicky pain of hollow organs, there is pain that increases and decreases rhythmically in a “wavy” or ondular manner. Examples include bowel or biliary colic, kidney/ureteral colic, and dysmenorrhea.


      




      

        The Characteristics (Qualifications) of the Pain




        Pain in small bowel obstruction is mostly described as “tearing” or “ripping” in aortic dissection, and “burning” in acute erosive gastritis or duodenal ulcer. However, not every patient should be expected to explain their feelings or discomfort this way.




        Pearl: The rule in evaluating a patient with acute abdomen is there is no rules fitting every patient.




        Signs and symptoms accompanying AP and interpretations:





        

          	
Loss of appetite is often a symptom in the case of AAp, but this is absent in 10-20% of the cases. Likewise, other acute conditions can sometimes accompany near-normal appetite. Acute pancreatitis and bowel obstructions are associated with anorexia (with vomiting) almost in 100% of the cases. Those with nonocclusive mesenteric ischemia (NOMI) is mostly an elderly patient with a history of AP often aggravated by meals, which can lead to loss of appetite.




          	
Nausea and vomiting are present in three-quarters of AAp cases. For this reason, we cannot postulate precise templates in our minds and wait for the patient to comply with it. Every specific entity within the context of AP has its own rates of nausea and vomiting with the lowest rate recorded in NSAP.




          	
The predominance of vomiting compared to pain can be encountered in pancreatitis and AGE. Vomiting after prolonged colicky pain is an expected scenario in urinary stone disease and AAp. Cough, headache, fever, abdominal pain and vomiting may also be present in atypical pneumonia which may sometimes masquerade as primary abdominal and/or neurological entities. Therefore, vomiting has little diagnostic value per se, and should be viewed only as another star in the constellation of the presentation.




          	
Dysuria and other urinary complaints are frequently encountered in urinary system pathologies such as pyelonephritis, nephritis and cystitis. However, some patients without a urinary pathology, can complain of dysuria and the like. For instance, appendices and other inflamed organs irritate the bladder ureters and bowels, resulting in urinary and intestinal symptoms. It should also be underlined that female patients with PID, vaginitis or other gynecological problems can feel and describe it as dysuria.




          	
Shortness of breath: AP may be the main symptom for some cardiopulmonary diseases such as pneumonia, pulmonary embolism, aortic catastrophes, pericardial tamponade, and acute coronary syndromes. AP associated with shortness of breath requires the urgent exclusion of extra-abdominal causes including life-threatening ones as exemplified above. Sepsis and septic shock can also be manifested with dyspnea and tachypnea, especially in the elderly.




          	
Cold sweating: Hemodynamic instability is an ominous finding that should never be overlooked or underestimated in a patient with AP. Cold sweating is an important warning sign in a hypotensive and/or tachycardic patient. Cold sweating may indicate septic shock, hypoglycemia, hypovolemia (e.g., excessive vomiting, bowel obstruction or diarrhea), or acute blood loss resulting from an aortic dissection, GI hemorrhage or ruptured ectopic pregnancy (REP). On the other hand, hypoglycemia should also be ruled out in all cases with cold sweating and moribund clinical status.


        




        Medical history/previous illnesses: Some of the patients presenting with AP describe similar pain episodes from the past. Around 70% of patients with acute cholecystitis and 18% of patients with AAp fall into this group. Likewise, 70% of patients with small bowel obstruction have a history of intra-abdominal surgery. Studies pointed out that 65% of patients over the age of 70 have at least one medical disease. In typical cases of Familial Mediterranean Fever (FMF), numerous previous admissions to the hospital with AP attacks (mostly including appendectomy) and sometimes a history of multiple laparotomies are noted.




        Drug-related history: Use of drugs such as salicylate and substances such as alcohol are also important for peptic ulcer disease, acute erosive gastritis and/or GI bleeding. A history of severe cough accompanied by anticoagulant use (all kinds) should suggest abdominal wall hematoma. Direct oral anticoagulants (DOACs) and vitamin K antagonists have a more direct relation with such bleeding episodes. The use of barbiturates can precipitate acute intermittant porphyria which is also manifested in severe acute AP.




        Lead poisoning: Exposure to any toxin and exposure to lead in the factories and/or ateliers must be questioned in a patient with AP and chronic anemia. A typical patient is a blue-collar worker who have been working in a risky milieu (car batteries, dyes, paints, lead pipes etc) for at least several years without due measurements and protection in a developing country. It is a common cause of chronic AP associated with hypochrome microcytic anemia in male workers and their offsprings.




        It is known that causes such as spider bite and scorpion sting can also cause acute AP. Latrodectism from black widow spider (BWS) bites is known to be a life-threatening entity which precipitate severe acute AP frequently reported in the literature (Kubena, 2021). This type of AP easily mimicks acute surgical abdomen and therefore should be kept in mind while ruling out the wide list of DD, especially systemic findings such as hypertension, tachycardia, fever, oliguria/renal failure etc. accompany AP. Among children signs included pain in wounded area, abdominal and thoracic, muscle spasms, fine tremor (Sotelo-Cruz, 2006). Such a constellation of signs and symptoms coupled with an erythematous wound compatible with spider bite prompts advanced investigation for BWS and latrodectism (Karcioglu, 2001).




        Scorpion sting or envenomations should be taken into account in the DD. Similar to spider bites, these events need to be individualized and evaluated geographically, in accord with predominant species in the region. Tityus stigmurus is prevalent in Brazil, while Androctonus and Buthidae, Mesobuthidae, Chacthida, Iurida, and Scorpionidae species cause deaths and severe injuries in Northern Africa, Middle East and Turkey (Albuquerque 2018, Gullu, 2021). Envenomations caused by almost all species present with severe acute AP. Commonly recorded symptoms apart from AP include agitation, tachycardia, vomiting, salivation, diaphoresis, dehydration, muscle rigidity and twitching, tremor, seizures, coma, hyperthermia, tachyarrythmias and hypertension (Amital, 1998).




        In evaluation of the history, the presence of kidney failure that may cause AP due to uremia, diabetes mellitus (DM) causing ketoacidosis which precipitate AP due to dehydration and hyperosmolarity should be questioned. Adrenal insufficiency and porphyria can also be associated with AP. In addition, hemoglobinopathies such as sickle cell anemia that cause occlusion of microvascular structures of spleen and some other intraabdominal organ should be remembered.




        Obese patients with or without a history of bariatric surgery are at high risk for internal hernia, adhesions, anastomotic leakage and should be evaluated in this respect. Consultation with the relevant surgeon should also be prioritized in such special subgroups.




        A detailed gynecological and menstrual history should be taken in all female patients after puberty. Pregnancy and ectopic pregnancy must be borne in mind in all female patients of childbearing age. Inquiry as to whether the person is married or had sexual intercourse should never be used as rule-out criteria. It is also important for all women to record the last menstrual period. Vaginal discharge can be considered essential for PID. Complaints after birth or procedures such as curettage and/or abortion warrant the relevant department consultation. AP accompanying delayed menstruation should suggest an ectopic pregnancy unless proven otherwise.




        Situations that aggravate or relieve pain should also be questioned (Table 1). For example, blunt, colicky pain that is noticed in the right upper quadrant reproduced after meals almost establishes the diagnosis of biliary colic due to gallstones or sludge. It is typical for lactose intolerance to have full abdominal discomfort and dyspepsia, often after consuming foods or beverages containing milk. “Burning-like” epigastric pain aggravated by hunger is suggestive of gastritis and pain in the same region that is precipitated by meals can indicate duodenitis. Although epigastric pain relieved with antacid intake is likely to be related to gastritis or esophagitis, the exclusion of acute coronary syndromes is essential. The relief of pain after defecation is an important finding in patients with Crohn's disease. Sharp AP that occurs with deep breathing evokes upper abdominal pathologies such as subdiaphragmatic and subphrenic abscess, while pain that is exacerbated with leaning forward suggests pancreatitis and relieved pain suggests pericarditis. Following a meal, pain is mostly reported in about one hour in chronic mesenteric ischemia and a few hours in those with a duodenal ulcer.




        

          Table 1 Etiologies of AP with increased probability of verification of presumptive diagnosis in regard to causes which aggravate or relieve the discomfort.




          

            

              

                	Aggravating Factors



                	Relieving Factors



                	Presumptive Diagnosis

              


            



            

              

                	Hunger (3-4 hours)



                	Eating, antacids, water



                	Duodenal ulcer

              




              

                	Eating



                	Antacids, water



                	Duodenitis

              




              

                	-



                	Defecation



                	Crohn’s disease

              




              

                	Eating (esp. heavy meal)



                	Opiates



                	Chronic (non-occlusive) mesenteric ischemia

              




              

                	Dairy products, (Food/beverages containing milk)



                	Lactose-free diet



                	Lactose intolerance

              




              

                	Gluten-containing food



                	Gluten-free diet



                	Gluten enteropathy (Celiac disease)

              




              

                	Food (mainly fatty meat, chocolate, etc)



                	Hunger, eating vegetables and fruits



                	Biliary colic due to stones or sludge

              




              

                	Hunger, some foods (varies depending on the patients)



                	Antacid intake (including water)



                	Gastritis/esophagitis

              




              

                	Heavy meals (not a rule)



                	Sitting upright, leaning forward



                	Pancreatitis

              




              

                	palpating the abdomen, percusssion



                	Standing still, lying supine



                	Peritoneal irritation (peritonitis)

              




              

                	-



                	Hot water bag application, warm showers, painkillers



                	Renal colic or dysmenorrhea

              


            

          




        




        Can I identify those patients carrying higher risk for serious disease course?




        Yes. Table 2 indicates these entities.




        

          Table 2 Conditions that pose a risk for serious pathology in a patient presenting with acute AP include:




          

            

              

                	History of previous abdominal surgery including bariatric surgery

              




              

                	History of inflammatory bowel disease

              




              

                	Recent intervention (e.g. colonoscopy and/or biopsy)

              




              

                	Known abdominal/pelvic/retroperitoneal cancer

              




              

                	Active chemotherapy

              




              

                	Having treatments which can induce immunodeficiency (including azathiopyrine, cyclosporine, methotrexate, low dose prednisone)

              




              

                	Signs of infection (fever, chills, etc.)

              




              

                	Women of childbearing age

              




              

                	Having arrived in the country as a new immigrant

              




              

                	Communication problem (language problems or cognitive deficiency)

              




              

                	Psychiatric conditions preventing communication (excitation, delirium, psychosis)

              




              

                	Physical examination (abdominal and systemic)

              


            

          




        




        Physical exam should start with the control of airway, respiratory (breathing) and circulatory (ABC) functions within the context of “primary survey”. Systemic examination should then be performed as part of the “secondary survey”. Resuscitation of vital functions should be parallel to these examinations.


      




      

        Vital Signs




        Fever: Measurement of body temperature can give an idea about the source of AP. Since it is generally a nonspecific finding, it should be evaluated together with other findings such as abdominal tenderness or pain in any other parts of the body, such as sore throat, sputum or flank pain, indicative of alternative causes of infection. AP may accompany fever in typhoid fever and/or some other gastrointestinal infections. Likewise, fever can be noted in AAp, cholangitis, PID, diverticulitis, inflammatory bowel diseases (IBD) such as Crohn's disease. There is no one-to-one relationship between the presence of “surgical” acute abdomen and fever. On the other hand, it should be recognized that especially elderly patients cannot produce febrile response at the expected level due to weakness of the immune system.




        Consciousness: AP accompanying temporary or permanent altered mental status renders it necessary to rule out a range of serious entities which could be vital, such as diabetic ketoacidosis, acute porphyria, scorpion sting, cholangitis, and anaphylaxis.




        Blood Pressure: If hypotension is associated with AP, the presence of a condition requiring emergent intervention such as sepsis, hypovolemia, and/or AMI should be considered and sought for emergently. In contrast remarkable hypertension accompanying AP can mostly be associated with AAA/DAA, scorpion and spider bites.




        Pulse Rate: Bradycardia accompanying AP may be a warning sign in organophosphorus poisoning and AMI (mostly inferior AMI, RCA occlusion) or total AV block. Tachycardia with orthostatic hypotension is usually a manifestation of blood or volume loss (eg, DKA, intestinal obstruction, or GI bleeding, severe AGE).




        Respiratory Rate: Respiratory functions may be impaired in patients with severe acute AP. Many conditions such as acidosis, cardiopulmonary causes of AP, and mesenteric ischemia can cause tachypnea. Developing sepsis/septic shock in those with delayed treatment of acute surgical abdomen should also be kept in mind. In addition, all causes of AP triggering generalized rigidity in the abdomen can present with impaired respiratory functions (and tachypnea) as an ominous finding for grave outcomes. Pulse oximetry should be routinely used in those with tachypnea or dyspnea. Pathological levels (<93% in previously healthy patients in room air) should prompt resuscitative measures and consultation with ICU. The clinician should check blood gases and accordingly, consider supplemental oxygen, high-flow nasal oxygen and endotracheal intubation, tailored for the individual characteristics.




        Systemic Examination: A detailed systemic examination should be carried out and recorded in all patients presenting with AP. For example, in spinal cord disease, there may be abdominal pain due to compression of the nerve root. In another clinical scenario, unilaterally localized AP may be the chief complaint in the patient with zona zoster, depending on the dermatoma involved and physician can only notice vesicles if he/she examines the skin carefully.




        The main purpose of the abdominal examination is to locate the problem and to shorten the DD list. The diseased area is mostly the point of maximum tenderness. The second purpose of the examination is to determine the extraabdominal causes of pain such as pneumonia, tonsillitis, etc.




        Serial Examinations are a very important strategy in the evaluation and follow-up of the patient with AP, provided with the dynamic nature of the patient's findings over time. For example, the findings of a patient with a moderate probability of AAp on presentation can become evident after ten hours of observation.




        Pill Information: We can say that the presumptive diagnosis of acute abdomen is confirmed with appropriate follow-up and the definitive diagnosis is established with a pathological examination. All the other examinations done in between are helpful in bringing us closer to our prediction.




        Red flags in AP: Certain ominous findings can herald deterioration of the patient and mark high-risk groups to pay particular attention in terms of admission and operative interventions. (Fig. 3).
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Fig. (3))


        Medical and surgical red flag signs should be specifically sought for and ruled out before discharge decisions are announced and recorded.

      




      

        General Evaluation of Abdomen and Methods of Examination




        Inspection is one of the indispensible components of examination. It is first noted how painful the patient really is. The stories and narrations of the patient, facial expressions including grimace, and general appearance are important. The obligatory position taken by the patient (writhing, standing still, lying on one side, leaning forward, moving like dancing, wrestlessness) is noted. It should be recorded whether sluggish, exhausted or lively, energetic, agitated. Detailed inspection of the abdomen (as shown in Table 3) is known to narrow the DD and saves the patient from unnecessary work up.




        

          Table 3 Certain features should be sought in the inspection of the abdomen.




          

            

              

                	▪ General appearance

              




              

                	▪ Swollen,

              




              

                	▪ Tight

              




              

                	▪ Tight

              




              

                	▫ Color changes in the skin,

              




              

                	▫ Dermatological lesions (e.g. vesicles of zona zoster),

              




              

                	▫ Petecchiae and ecchymoses +/- a history of trauma,

              




              

                	▫ Reduced skin turgor,

              




              

                	▫ Venous collaterals on the abdominal wall (suggestive of portal hypertension),

              




              

                	▫ Trauma scars

              




              

                	▫ Marks of previous surgery,

              




              

                	▫ Abdominal respiration pattern

              


            

          




        




        Nine-quadrant System is a useful guide to use a standard language and also a systematic approach in inspection and other methods of examination (Fig. 4).
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Fig. (4))


        Many physicians use the 9-quadrant system to localize abdominal pathologies. Referring to the embryonic system, anterior-mid-posterior intestines phenomena (foregut-midgut-hindgut) can also be conceptualized in this way, and the DD list can be narrowed substantially on a patient-specific basis.



        Specific Tips: Multiple operation scars may support the presence of FMF or psychopathologic conditions. Although an appendectomy scar minimizes the possibility of AAp in the patient, it increases the probability of brid ileus and stump appendicitis. Detection of a cholecystectomy scar increases the likelihood of cholangitis in a patient with signs of the biliary tract on the right upper quadrant.




        Pill Info: The most alarming finding possible on inspection is de novo distention with the moribund general condition. This clinical picture may be encountered in ileus, or together with hypotension-tachycardia, it may suggest abdominal aortic rupture and represent an indication for emergency intervention.




        Auscultation; Increased bowel sounds are the early signs of acute gastroenteritis (AGE) or brid ileus, while the decrease or disappearance of bowel sounds is suggestive of paralytic ileus and peritoneal inflammation. Adynamic ileus may also occur resulting from some metabolic-electrolyte disorders such as hypercalcemia and hypokalemia. In weak individuals, a murmur may be heard on auscultation, which may suggest renal artery stenosis and/or some conditions related to the aorta. Lung auscultation performed in presence of AP may reveal preliminary findings of lower lobe pneumonia, pneumothorax or diaphragmatic hernia.




        Percussion should precede palpation in the cascade of examination. Light percussion to be performed radially, especially starting from the distance of the painful area, is sufficient to reveal the sensitivity. Detection of dullness suggests collection of massive fluid or ascites in the percussion of the abdomen. This phenomenon is important in terms of cirrhosis, while obtaining clapotage is indicative of pyloric stenosis. As a rule, dullness in a fixed region should suggest the presence of a mass. Hepatomegaly and splenomegaly can also be detected via a proper percussion. Tympanism may suggest a dilated bowel loop.




        Palpation: It is rare to have severe intra-abdominal pathology without any abdominal tenderness on palpation. The clinician should search for the presence of abdominal tenderness, guarding and/or rebound (indirect) tenderness (Fig. 5). Specific painful points and abdominal mass(es) are sought via superficial and deep palpation, while pulsatile character of the mass should also be noted. Likewise, the presence of any intraabdominal organomegaly is important, for they can suggest a disease of the organ itself or a systemic process like malaria or leukemia.
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Fig. (5))


        Abdominal examination should begin with superficial inspection and continue with auscultation, percussion, light (superficial) and finally, deep palpation.



        The tender area in the patient with AP does not always indicate the exact anatomical localization of the diseased organ. If the tenderness is limited/localized to a small area, DD is narrower and easier. However, local tenderness may not be elicited despite the presence of an inflamed organ in the abdomen. Organs located in the retroperitoneum such as kidney and pancreas will not irritate the peritoneum and thus may not be symptomatic on palpation or may give misleading findings. This is the reason one should suspect pancreatitis in a patient with persistent vomiting and near-normal abdominal examination.




        Kidney stones or other urinary problems can be tested with a gentle blow to the lower ribs on the back (costovertebral angle tenderness), as shown in Fig. (6). However, this exam is not hundred-percent sensitive for a kidney stone.
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Fig. (6))


        Kidney stones and similar diseases that can present with abdominal pain are tested with a light blow (costovertebral angle tenderness) applied to the lower part of the ribs on the back. Severe pain produced with this maneuver suggests kidney diseases (eg, ureteral stones or pyelonephritis). Of note, similar findings can be obtained when there is a problem in the ribs.



        Pain and hyperesthesia in the region conforming to a dermatomal distribution may suggest zona zoster or other neuropathies (impingement syndromes). Pathologies of the abdominal wall such as an injury or hematoma of rectus abdominis muscle can be sought for via Carnett's sign (Fig. 7).




        Guarding; Involuntary guarding (rigidity) is a hallmark of peritoneal inflammation that usually warrants surgical intervention. It cannot be relieved by the effort of the physician or by distracting the patient’s attention via outer stimuli. In localized cases such as diverticular abscess or appendicitis, it is unilateral (left and right, respectively), but after peritonitis ensues, right and left cannot be discerned, it becomes widespread or generalized. Guarding is typically not evident in the case of inflammation of organs that are not directly adjacent to the peritoneum, such as the kidney or pancreas (Table 4).
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Fig. (7))


        Carnett's sign. When there is tenderness in palpation of the abdominal wall, we can not be sure whether its source is inside the abdomen or relate to the abdominal wall. This sign helps to distinguish whether the problem is on the abdominal wall or a pathology causing peritoneal irritation. If the pain increases when the abdominal muscles are forced to flex (head flexion or active elevation of the feet), the problem relates directly to the abdominal wall (mainly musculature).



        

          Table 4 Features of some examination findings for differential diagnosis in patients with abdominal pain.




          

            

              

                	Examination



                	Unique characteristics-interpretation

              


            



            

              

                	Rebound tenderness



                	Pain aggravated once the inflamed organ hits the peritoneum: It is held stable for a while in deep palpation on the suspect side and released suddenly to allow it to float against the peritoneum.


                Sensitivity 37%-95%, specificity 13%-91%.

              




              

                	Guarding



                	Involuntary contraction in an area localized in the abdomen with deep palpation. Voluntary and involuntary guarding can be distinguished by distraction methods. Sensitivity 13%-90%, specificity 40%-97%.

              




              

                	Rigidity



                	Generalized involuntary contraction of the abdomen without the need for deep palpation. It indicates the presence of peritonitis in almost every case.


                Sensitivity 6%-66%, specificity 76%-100%.

              




              

                	Tenderness on percussion.



                	Sensitivity 57%-65%, specificity 61%-86%.

              




              

                	Rovsing test



                	Pain triggered in the right lower quadrant when the left iliac fossa is pressed firmly (mostly indicative of appendicitis).


                Sensitivity 7%-68%, specificity 58%-96%.

              




              

                	Rectal tenderness



                	Severe pain incited on the walls of the rectum by the digital rectal examination. It is noted in 30% of acute appendicitis, it is positive almost invariably in perirectal and/or perianal abscess.


                Sensitivity 22%-82%, specificity 41%-95% in detecting peritonitis

              




              

                	Cough test



                	Sudden pain triggered in the McBurney point by coughing in the supine recumbent patient. Sensitivity can be as high as 85%.

              




              

                	Heel tap sign



                	Sudden pain precipitated in McBurney by rising on the toes and suddenly falling on heels. It can also be elicited with the patient supine and the right heel (elevated by 10-20 degrees) is hit firmly with the palm of the examiner's hand (Lawrence, 2012).


                Sensitivity 85%-90%

              




              

                	Murphy’s sign



                	Breathing is halted suddenly when the inflamed gall bladder hits the examiner‘s hand in deep inspiration in the right upper quadrant.


                Sensitivity over 90%, but only 50% specific

              




              

                	Obturator test



                	Pain triggered in the right lower quadrant by internal and external rotation of the right hip while maintained in flexion. Its accuracy is very high in diagnosing peritonitis when it is present. However, it should be borne in mind that it cannot be found positive in every patient with peritonitis (Fig. 8a). Its sensitivity is 8%, specificity 94%.

              




              

                	Psoas test



                	Pain in the right lower quadrant is precipitated by active extension or flexion of the right leg against resistance in a patient recumbent with the left decubitus position (Fig. 8b). It may not be found in early appendicitis. Its accuracy is very high in demonstrating peritonitis when it is present. In advanced cases of appendicitis, it is 79%-97% specific but only 13%-42% sensitive.

              


            

          




          

            Note: Since these examination techniques and maneuvers can be brutal, they should all be exercised after completion of other techniques, i.e., inspection, auscultation, percussion, and palpation, respectively. (Sensitivity-specificity levels are quoted from McGee, 2018).

          




        




        Rebound tenderness was often seen as a sign of peritoneal inflammation. Studies showed that the sensitivity was reported as 81% and the specificity as 50% to diagnose the entity of any cause. In other words, it is an examination finding that is mostly found in surgical cases with the acute abdominal syndrome. But when found, it can only suggest acute abdomen. It should be tried to be elicited firstly by light palpation and then by deep palpation. The suffering of the patient to achieve this is seen by many authors as a crude and unnecessarily painful technique (Wyatt, 2012).




        Note: Since these examination techniques and maneuvers can be brutal, they should all be exercised after completion of other techniques, i.e., inspection, auscultation, percussion, and palpation, respectively.
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Fig. (8))


        A. Obturator test. Pain triggering in the right lower quadrant by internal/external rotation of the right hip in flexion. It is highly suggestive of appendicitis located in the pelvis. B. Psoas test. Pain in the right lower quadrant is triggered by active extension or flexion of the right hip against resistance in a patient assuming left decubitus position. When found, it suggests retrocecal appendicitis.



        B. Psoas test. Pain in the right lower quadrant is triggered by active extension or flexion of the right hip against resistance in a patient assuming left decubitus position. When found, it suggests retrocecal appendicitis.




        Rectal Examination: Although it is indicated in every patient presenting with AP as a rule, it is gradually neglected in line with the development of imaging modalities in contemporary medical practice. Rectal examination is inappreciable in the bedside diagnosis of GI bleeding. Sometimes a rectal mass can be identified, especially in the elderly. In others, fecal impaction is very common and can cause widespread abdominal pain. The patient will be relieved quickly by evacuation of the fecaloma(s).




        Marked tenderness in the digital rectal examination is a sign of perirectal abscess or retrocecal appendicitis.




        Pelvic Examination: It should be done in every woman with lower AP. PID, which is one of the most common causes of AP in the reproductive age, can be diagnosed by this examination mostly without imaging or other advanced investigations. The diagnosis is clear when adnexal/cervical tenderness is combined with purulent discharge from the cervical os. Detection of vaginal/cervical discharge does not necessarily mean that the given patient presented for PID, and the whole list of DD should still be ruled out. Generally speaking, it is performed less than necessary due to limitations such as the need for the provision of a suitable environment for the examination and having experienced physicians.




        Hernias: Incarcerated/non-strangulated hernias can become easily visible, especially when the patient is standing, with maneuvers such as coughing/straining which increase the patient's intraabdominal pressure suddenly. When the hernias are incarcerated/strangulated, the patient will present with severe and sharp and incessant ischemic/inflammatory pain in the area.




        The likelihood of peritonitis is estimated based on the literature data and represents an invaluable aid in the diagnostic pathways (Fig. 9).
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Fig. (9))


        Possible findings on examination and relevant likelihood ratios significantly change the probability of peritonitis.

      


    




    

      CONCLUSION




      The main goal of the assessment of the patient with AP is both to eliminate the possibility of missing an operative or life-threatening diagnosis and to expedite establishing the diagnosis before definitive treatments such as operative interventions. There are rare instances in which the physician can easily narrow the DD list to place a good first shot on the target. Therefore, we can conclude that a successful abdominal evaluation warrants a combination of a systemic and specific one.
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    Laboratory and Radiological Investigations and Cost-effectiveness
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      Abstract




      Abdominal pain (AP) is a very common complaint that renders it elusive to diagnose in most instances. After history and evaluation narrow the list of differential diagnoses (DD), ancillary investigations including laboratory tests and radiological modalities are ordered. Of note, these adjuncts will only help the clinician who bears a presumptive diagnosis on the mind. Non-invasive, repeatable and cost-efficient options such as ultrasound are preferred initially, although, in most instances, more specific and definitive information warrants advanced imaging techniques including computed tomography and contrast studies. Laboratory work-up needs to be tailored to the individual based on findings on evaluation. ECG, complete blood count and blood chemistry can provide inappreciable clues for specific diagnoses while none will be sufficient per se. Urinalysis and specific cultures including stool studies will expedite recognition of urinary tract infection, amebiasis and other infections when indicated. B-hCG level can prevent unwanted exposure to radiation and drug effects on an unrecognized pregnant woman. Thus, all these adjunctive investigations should be included in the management plan individualized to the patient, based on the history and evaluation findings.
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    There are myriad types of investigations in the medical area and they are getting more varied over time. The clinician assumes the difficult task of tailoring these tests for each patient. A focused history and thorough examination are the key features to judge the test strategy, which will prevent unnecessary testing and expedite diagnosis and management.




    ECG: It should be taken and interpreted urgently in all patients over 40 years of age, especially in patients presenting with atypical presentations of AP or additional systemic signs and symptoms. Since the sensitivity of the first ECG in detecting acute coronary syndrome does not exceed 50% to 60%, serial ECG monitoring is the rule in suspected cases. It should be noted that myocardial infarctions involving the “inferior” wall of the heart, neighbouring diaphragm,




    often present with AP (or thoracoabdominal pain). There may be upper abdominal or epigastric pain here, not the lower abdomen. In short, AMI and ACS are in the DD of epigastric pain.




    

      

        	

          Case example: A 30-year-old male with no previous cardiac history was admitted to the ED with epigastric pain and vomiting. There was no chest pain, shortness of breath, or shoulder or jaw pain. Chest and abdomen CT scans of the patient were taken and interpreted as unremarkable for acute abdominal conditions (Figs. A and B). Although acute inferolateral AMI is recognized in the ECG (C) taken later, it is seen that the inferior wall myocardial tissue is darker than normal myocardium in the retrospective scrutiny on CT sections. This appearance was thought to be related to the lack of contrast enhancement of the infarcted tissue.
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    CBC: For adults, a leukocyte count of 10.000/mm3 and a neutrophil count above 75% are considered supranormal or pathological in most laboratories. If leukocytosis is compatible with the history and physical examination findings, it may be significant and and guide physicians in the decision making for the presumptive diagnosis. However, its sensitivity and specificity are lower than an “ideal test” in most intraabdominal conditions. For example, in 10% to 60% of AAp cases, there is no leukocytosis on presentation. If the leukocyte count is over 30,000/mm3, different diagnoses such as leukemia/leukomoid reaction, intraabdominal sepsis should be thought of, not the “classical” acute abdominal entities such as AAp and cholecystitis. While leukocytosis is expected in sepsis, values ​​below 4000/mm3 (leukopenia) may also be encountered as an ominous sign of mortality. For these reasons, it should be tried not to rule in or out diagnoses based solely on leukocyte counts.
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