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Abstract 
Objective: To use the etiology list of abdominal pain to help identify acute 
abdominal pain. Methods: to design a list of causes of acute abdominal pain 
as per the concept of system thinking, determine the five differential diagno-
sis directions of “local organ disease, adjacent organ disease, systemic disease, 
psychogenic disease, and female reproductive system disease”, and elaborate 
the application effect of the checklist in the diagnosis of acute abdominal pain 
by virtue of the analysis of one case of acute abdominal pain. Results: accord-
ing to the list of causes of abdominal pain, the causes of acute abdominal pain 
were screened, and patients suffering from acute renal infarction (ARI) who 
presented with simple abdominal pain were diagnosed and treated timely. 
Conclusion: the etiology list is helpful to guide the diagnosis direction of 
acute abdominal pain, and make a rapid clinical diagnosis, so as to form a 
systematic thinking mode. 
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1. Introduction 

Abdominal pain, one of the common symptoms in the Emergency Department, 
has complex etiological factors, usually involving internal medicine, surgical, 
pediatric, and gynecological diseases [1], with sudden onset and rapid changes. 
The complexity of the etiology of abdominal pain makes emergency physicians 
really confused, and it is a very heavy task for any of them to remember and 
master the differential diagnosis of abdominal pain, thereby falling into a wrong 
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path [2]. It is even more challenging for emergency physicians who are jammed 
for time. How to deal with this challenge has always been a difficulty for emer-
gency physicians. This study, based on the concept of system thinking, and fol-
lowing the principle of “simplicity first” in the Checklist [3], reclassifies the 
causes of abdominal pain, establishes an etiology list of abdominal pain, grasps 
the overall and integral diagnosis of abdominal pain, screens the causes of ab-
dominal pain and quickly diagnoses cases of renal artery infarction with abdo-
minal pain. The purpose of this study is to broaden the lateral thinking of emer-
gency physicians on the diagnosis of abdominal pain and to form a thinking 
mode to improve the differential diagnosis of abdominal pain and reduce mis-
diagnosis and missed diagnosis. This study is approved by the Hebei General 
Hospital Ethics Committee, and for the case to be introduced, the Informed 
Consent Form has been signed with the family members.  

2. Method 

An application of an etiology list of abdominal pain: based on the concept of 
system thinking and anatomical location, and following the principle of integrity 
of clinical thinking [4], an etiology list of abdominal pain in five key directions 
of “local organ disease, adjacent organ disease, systemic disease, psychogenic 
disease, and female reproductive system disease” was designed [5] (see Table 1), 
as the top layer of the modular differential diagnosis program. In the second and 
third layers, the anatomical location and lesions natures were used to define 
subcategories. The secondary classification of local organ diseases includes ab-
dominal and abdominal wall diseases; the adjacent organ diseases include respi-
ratory, mediastinal, and spinal diseases; By analogy, the systemic diseases in-
clude blood diseases, endocrine metabolism, immunity, poisoning diseases, etc. 
In the fourth layer of the program, the common and frequently occurring dis-
eases of diagnostics are embraced to rank the types of diseases that cause abdo-
minal pain. Then in the light of the step-down thinking for screening [4], Then 
according to the list of causes of abdominal pain, the direction of diagnostic 
thinking was guided, the differential diagnosis of abdominal pain is improved.  

3. Clinical Application 

Abdominal pain is easy to be misdiagnosed and omitted in the early stage, lead-
ing to improper treatment which may endanger the life of patients. In particular, 
for abdominal vascular diseases, such as acute renal infarction, some patients 
may have no symptoms or signs, lacking specific clinical manifestations and la-
boratory examinations [6]. The following describes the application ideas and ef-
fects of the etiology list in acute renal infarction.  

3.1. Case Report 

Female, 77 years old. Chief complaint: abdominal pain for 2 days. Two days ago, 
the patient suffered from the persistent dull pain in the left lower abdomen, 
which was mainly in lower abdomen, and had nothing to do with the activity or  
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Table 1. Etiology list of abdominal pain. 

Anatomical orientation 
Etiological 

classification 
Acute common diseases 

1) Local 

Peritoneal cavity Inflammation 

Gastritis, enteritis, pancreatitis, 
hemorrhagic necrotizing enteritis, 
cholecystitis, purulent obstructive 
cholecystitis, etc.; reflux esophagitis, 
spontaneous peritonitis; urinary 
tract infection. 

 Viscera rupture 
Liver rupture, spleen rupture, etc.; 
perforation of stomach and duodenal ulcer. 

 
Obstruction of 
hollow viscera 

Intestinal obstruction, biliary stone, biliary 
ascariasis, obstruction of kidney and ureter 
stones, etc.; volvulus, mesentery or torsion 
of the omentum 

 
Intra-abdominal 
vascular lesion 

Mesenteric artery embolism, splenic 
embolism, renal embolism, aneurysm of 
abdominal acute renal infarction, etc. 

Abdominal wall Abdominal wall 
Abdominal wall diseases such as abdominal 
wall contusion, abscess, and herpes zoster 
on the abdominal wall 

2) Adjacent 
Cardiopulmonary 

diseases and 
spinal lesions 

Angina, myocardial infarction, acute 
pericarditis, pneumonia, URTI, pulmonary 
infarction, pleurisy, hiatus hernia, thoracic 
vertebrae tuberculosis or tumor 

3) Systemic Systemic diseases 
Such as abdominal allergic purpura, 
abdominal epilepsy, uremia, 
hematoporphyria, SLE, and poisoning. 

4) Psychogenic Neurosis Abdominal pain neurosis 

5) Female reproductive system 
Gynecological 

disease 
Ectopic pregnancy and ovarian rupture, 
ovarian cyst torsion, and ovarian bleeding 

 
body position. It was accompanied by nausea, and no vomiting, radiating pain, 
stopping flatus and defecation, fever and chills, chest tightness and chest pain, 
cough and sputum, and other simultaneous phenomena. She went to a local 
hospital for examination, and the results showed that she suffers from atrial fi-
brillation, high hemogram, slightly high D-dimer. She took painkillers and 
spasmolysis medicines, but the effect was unsatisfactory. Later, she was trans-
ferred into our hospital. Past history: physical examinations: T 37.2˚C, P 123 
beats/min, R16 beats/min, BP 114/77 mmHg, SPO2 96%, VAS (Visual Analogue 
Scale) pain score: 6 points (0 point: no pain; 3 points or less: slight pain; tolera-
ble; 4 - 6 points: pain; affecting sleep, still tolerable; 7 - 10 points: strong pain; 
unbearable, affecting appetite and sleep). Consciousness, low spirit, pupils with 
equal sizes and circles, light reflection, there is no abnormality in the peripheral 
skin, acute illness, clear breath sounds in the both lungs, no dry and wet rales, 
arrhythmia and no murmur in any valve area. Moderate tightness of the abdo-
men, pressing pain in the left upper abdomen and lower abdomen, no rebound 
tenderness and muscular tension, the liver and spleen not be detected, and nor-
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mal bowel sounds. Percussion pain (negative) for both kidneys; percussion pain 
(negative) for spines; no edema found in both lower extremities. ECG: atrial fi-
brillation with rapid ventricular rate; Troponin T: <40 ng/L (0 - 100 ng/L); blood 
gas analysis: PH value; 7.48 (7.35 - 7.45); PCO2: 29.20 mmHg (35 - 45 mmHg); 
PO2: 88.70 mmHg (80 - 100 mmHg); SO2: 97.10% (95.0% - 98.0%); lactic acid: 
2.30 mmol/L (1.0 - 1.7 mmol/L); blood analysis: WBC 14.67 × 109/L (3.5 - 9.5 × 
109/L); N 85.60% (40% - 75%); HGB 130.00 g/L (115 - 150 g/L); PLT 198.00 × 
109/L (125 - 350 × 109/L); Nine items of examination for emergency treatment: 
total protein 66.0 g/L (65 - 85 g/L); kalium 4.1 mmol/L (3.5 - 5.3 mmol/L); so-
dium 127 mmol/L (137 - 147 mmol/L); chlorine 97 mmol/L (99 - 110 mmol/L); 
carbon dioxide combining power 18.7 mmol/L (22 - 29 mmol/L); creatinine 93 
umol/L (41 - 81 umol/L); glucose: 5.94 mmol/L (3.9 - 6.1 mmol/L); no abnormal 
urine routine; five items of examination for blood coagulation: D-dimer 1.12 
mg/L FEU (0 - 0.55 mg/L FEU); PT: 12.1 s (9.8 - 12.1 s); international norma-
lized prothrombin ratio: 1.05 (0.85 - 1.3); FIB: 3.2 g/L (2 - 4 g/L); pancreatin de-
termination: amylase: 72 U/L (35 - 135 U/L). 

3.2. Case Analysis 

Among the causes of abdominal pain, the patient, female, 77 years old, has been 
menopausal for 20 years. Therefore, the fertility-related diseases of the female 
reproductive system are excluded; the patient felt moderate tightness of the ab-
domen, no fixed-point tenderness, and abdominal wall diseases are not sup-
ported, which can be excluded; there were no fever and chills, rebound tender-
ness and muscular tension, abdominal distension, and stopping flatus and defe-
cation, percussion pain (negative) for both kidneys, WBC 14.67 × 109/L (refer-
ence range 3.5 - 9.5 × 109/L); N 85.60% (reference range 40% - 75%), local dis-
eases such as acute inflammation, viscera rupture, torsion and obstruction of 
hollow viscera not supported; the patient had atrial fibrillation with rapid ven-
tricular rate, severe abdominal pain, D-dimer 1.12 mg/L FEU (reference range 0 
- 0.55 mg/L FEU), and took spasmolysis medicines, but the effect was unsatis-
factory. The intra-abdominal vascular lesion is to be excluded. However, the pa-
tient’s abdominal pain lasted for 2 days, and there were no symptoms and signs 
of intestinal necrosis, and it was difficult to explain with common mesenteric 
artery embolism. Perhaps the symptoms and signs of the elderly can be atypical, 
except for observation and further examination; the patient had no chest tight-
ness and chest pain, cough and sputum, with clear breath sounds in both lungs, 
and no dry and wet rales. Percussion pain (negative) for spines, ECG (-), Tropo-
nin T: <40 ng/L (0 - 100 ng/L), adjacent viscera diseases such as cardiopulmo-
nary diseases and spinal lesions not supported, which remains to be observed. 
Blood gas analysis, electrolytes, normal liver and kidney functions and blood 
sugar, no underlying diseases and medication history; abdominal pain caused by 
systemic diseases is not considered temporarily; VAS (Visual Analogue Scale) 
pain score: 6 points, consciousness, low spirit, face of acute ill; psychogenic dis-
eases can be excluded; In conclusion: the patient had abdominal pain for 2 days 
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and was transferred to the hospital without any other discomfort. Upon the 
analysis of the list, the abdominal pain caused by intra-abdominal vascular le-
sion cannot be excluded. If the disease continues to worsen, it may be life- 
threatening. We directly performed enhanced CT of the abdomen and pelvis, 
and the results showed: the main trunk of the left renal artery is thinner than 
that of the right renal artery. The thrombosis in the distal branch lumen of the 
left renal artery is more likely to cause large-area infarction of the left kidney. 
The mesenteric vessels are well developed without embolism. The patient was 
admitted to the Vascular Surgery Department with definitive diagnosis.  

4. Discussion 

Diagnosis is a complex cognitive process covering a number of links [7]. Cur-
rently, the thinking mode commonly used in emergency treatment is hypotheti-
cal deduction [8], that is, based on the patient’s symptoms, and in combination 
with medical history, detailed physical examination and necessary laboratory 
examination, first, a certain disease is assumed, and then further deterministic 
inspections are performed, to compare the results obtained with the hypothetical 
disease characteristics, and judge whether the hypothesis is true, so as to obtain a 
preliminary diagnosis, which belongs to the model-controlled diagnosis mode 
[7]. The decision-making process relies on personal experience. It is more ad-
vantaged over rapid diagnosis for common diseases, but it is very difficult to di-
agnose complex or rare diseases. Since people are concerned about common and 
frequently-occurring diseases, or often ignore rare diseases due to lack of expe-
rience, misdiagnosis and missed diagnosis are easily caused since they can’t 
think of or don’t think about it [2].  

This study reorganizes the causes of acute abdominal pain, reclassifies the 
causes of abdominal pain, and designs five key diagnostic directions of “local 
organ disease, adjacent organ disease, systemic disease, psychogenic disease, and 
female reproductive system disease”, which covers all common causes of abdo-
minal pain, grasps the differential diagnosis of abdominal pain as a whole, and 
forms a systematic thinking mode.  

This study reorganizes the causes of acute abdominal pain, reclassifies the 
causes of abdominal pain, and designs five key diagnostic directions of “local 
organ disease, adjacent organ disease, systemic disease, psychogenic disease, and 
female reproductive system disease”, which covers all common causes of abdo-
minal pain, grasps the differential diagnosis of abdominal pain as a whole, and 
forms a systematic thinking mode.  

The cause of abdominal pain is complex, and it is difficult to fully grasp the 
differential diagnosis of abdominal pain. As a result, the misdiagnosis rate is 
fairly high [2] [9], especially among the elderly. It has been shown that: the mis-
diagnosis rate in the emergency room for patients ≥ 65 years old is 52% [10]. 
Acute renal infarction is mainly manifested by abdominal pain, and it has been 
reported that flank pain in patients with acute renal infarction accounts for 
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71.2% [11]. It is a rare disease with an incidence of 0.004% of emergency patients 
[12]. Hematuria is of suggestive significance for the diagnosis of ARI, but it is 
not common. It is neither a sensitive diagnostic clue, nor a specific clinical ma-
nifestation, and it makes the diagnosis of acute renal infarction more difficult 
[10]. Not every acute renal infarction will develop the symptoms described in the 
textbook. Even if these symptoms are developed, because the symptoms overlap 
with other diseases, the symptoms of different diseases are the same. As a result, 
it’s not easy to make a diagnosis because it can’t be associated with acute renal 
infarction by only one or several symptoms developed. In the meantime, the 
understanding of symptoms requires the accumulation of experience. Any expe-
rience cannot form a fixed thinking mode and method for most physicians. It is 
difficult for clinicians to integrate all the causes of abdominal pain in a short pe-
riod of time, and unable to conduct comprehensive screening for the causes of 
abdominal pain. In general, explaining the knowledge structure of disease diag-
nosis requires years of learning and experience, and only experts manage to es-
tablish a differential diagnosis from symptoms to diseases in a relatively short 
period of time [13].  

This study, oriented towards abdominal pain, establishes a relatively complete 
etiology list of abdominal pain from symptoms to diseases. It is the same as the 
diagnosis model established by the School of Medicine, University of Calgary 
[14]. It quickly builds a thinking mode of experts, which not only gives direc-
tions of medical history, physical examination, and laboratory examination, but 
also collects the clinical data of the patient, and screens the diseases in the list 
one by one, without missing key diseases. As for the case of this study, the pa-
tient presented with abdominal pain and suffered from persistent dull pain in 
the left lower abdomen. In this case, it is difficult for physicians to think of acute 
renal infarction, and the next step of examination and diagnosis is blind. Ac-
cording to the list, the four aspects of “adjacent organ disease, systemic disease, 
psychogenic disease, and female reproductive system disease” are excluded via 
medical history, symptom physical examination, and general laboratory exami-
nation. In local organ diseases, the patient did not suffer from “fever, obvious 
tenderness and rebound tenderness”, and viscera rupture, torsion, and obstruc-
tion of hollow viscera are not supported. Although the symptoms and signs of 
the elderly can be atypical, except for observation and further examination, the 
list suggests: “Vascular abdominal pain” is a life-threatening disease that needs 
to be ruled out. Therefore, we directly performed angiography and did not carry 
out CT abdominal plain scan, thus saving the diagnosis time and finally clarify-
ing the diagnosis.  

The etiology list of abdominal pain is simple and easy to remember, in which 
checking points are clearly set to guide the diagnosis of abdominal pain and 
broaden the physician’s lateral thinking. In regard to the effectiveness of the 
“list”, Atul Gawande described in detail in his book “The Checklist Manifesto”. 
Johns Hopkins Hospital, by virtue of a small checklist, reduced the percentage of 
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central venous catheter infections to 0 from 11%; after 15 months, 43 infections 
and 8 fatal accidents were avoided, helping the hospital save USD 2 million of 
the cost [3]. The “list of thinking” is in conformity with the principle of mind 
mapping, but it is more concise, helping us forese rare diseases, and gives the 
rapid diagnosis, thus avoiding misdiagnosis and missed diagnosis caused by 
atypical clinical manifestations and rare diseases.  

The list is not under a blind screening but based on the prompts of the list to 
screen for suspicious diseases, which is also well-targeted. If no possible diseases 
are found, a second screening will be conducted as per the list from 5 directions, 
without missing key diseases just as the first screening, which conforms to the 
principle of critical thinking.  

The shortcomings of this study are as follows: due to the simple operation of 
the diagnosis process, the physician may develop menu-based thinking and the 
possibility of excessive medical care for inexperienced physicians. Therefore, the 
long-term effect of this program needs to be further observed.  
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