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Abstract
AIM: To investigate the clinical characteristics of left primary epiploic appendagitis and to compare them with those of left colonic diverticulitis.

METHODS: We retrospectively reviewed the clinical records and radiologic images of the patients who presented with left-sided acute abdominal pain and had computer tomography (CT) performed at the time of presentation showing radiological signs of left primary epiploic appendagitis (PEA) or left acute colonic diverticulitis (ACD) between January 2001 and December 2011. A total of 53 consecutive patients were enrolled and evaluated. We also compared the clinical characteristics, laboratory findings, treatments, and clinical results of left PEA with those of left ACD.

RESULTS: Twenty-eight patients and twenty-five patients were diagnosed with symptomatic left PEA and ACD, respectively. The patients with left PEA had focal abdominal tenderness on the left lower quadrant (82.1%). On CT examination, most (89.3%) of the patients with left PEA were found to have an oval fatty mass with a hyperattenuated ring sign. In cases of left ACD, the patients presented with a more diffuse abdominal tenderness throughout the left side (52.0% vs 14.3%; P = 0.003). The patients with left ACD had fever and rebound tenderness more often than those with left PEA (40.0% vs 7.1%, P = 0.004; 52.0% vs 14.3%, P = 0.003, respectively). Laboratory abnormalities such as leukocytosis were also more frequently observed in left ACD (52.0% vs 15.4%, P = 0.006).
CONCLUSION: If patients have left-sided localized abdominal pain without associated symptoms or laboratory abnormalities, clinicians should suspect the diagnosis of PEA and consider a CT scan. 
( 2013 Baishideng. All rights reserved.
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Core tip: The clinical symptoms of primary epiploic appendagitis (PEA) and acute colonic diverticulitis (ACD) are similar in patients present with left-sided abdominal pain. In our study, the patients with PEA had well-localized abdominal tenderness, whereas those with ACD presented with slightly diffuse abdominal tenderness. The patients with ACD showed fever, rebound tenderness, and leukocytosis more often than those with PEA. When patients have well-localized abdominal tenderness without associated systemic manifestation or laboratory abnormalities, clinicians should suspect a diagnosis of PEA and consider a computer tomography (CT) scan. The characteristic CT findings of PEA may enable to accurately diagnose the disease.
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INTRODUCTION
Epiploic appendages are small pouches of peritoneum filled with fat and small vessels that protrude from the serosal surface of the colon[1-4]. Primary epiploic appendagitis (PEA) is an inflammation in the epiploic appendage caused by either torsion or spontaneous thrombosis of an appendageal draining vein[5-9].
PEA is a rare cause of localized abdominal pain in otherwise healthy patients. The only clinical feature of PEA is focal abdominal pain and tenderness, without pathognomonic laboratory findings. Clinically, it can be often mistaken as either diverticulitis or appendicitis, and may be treated with antibiotic therapy or even surgical intervention.
Historically, the diagnosis of PEA had been made at diagnostic laparotomy, performed for presumed appendicitis or diverticulitis with complications[7,8,10,11]. With the advancements in radiologic techniques such as ultrasonography or computed tomography (CT), PEA can be distinguished preoperatively due to its characteristic radiologic findings, and it is already being diagnosed increasingly[8,12].
Diverticulitis is the disorder most likely to be confused with PEA in a patient presenting with localized abdominal pain. In Korea, as diverticulitis occurs much less in the left colon and PEA occurs quite frequently in the left colon; both diseases of the left colon remain difficult to differentiate.
Given that PEA is a benign and self-limited condition, the recognition of this diagnosis is important to clinicians to avoid unnecessary hospitalizations, antibiotic therapy, surgical interventions, and overuse of medical resources[7,10,13]. However, PEA cases are still infrequent and may often be missed even after imaging studies[8,10].
There are no previous studies specifically designed to compare the clinical characteristics of left PEA with those of left acute colonic diverticulitis (ACD). The present study was carried out to describe the clinical characteristics and characteristic CT findings of left PEA and to compare them with those of left ACD. 
MATERIALS and METHODS
This study was performed on the patients who presented with acute left-sided abdominal pain and diagnosed with left PEA or left ACD on CT findings at Konyang University Hospital from January 2001 to December 2011. 
We retrospectively reviewed the clinical records and CT images of the study patients after obtaining approval from the institutional review board with regard to the clinical characteristics, presumed diagnosis before the imaging studies, laboratory findings, radiologic findings, and treatments. If data for specific findings were missing, they were not included in the final analysis.
All official CT scans were retrospectively reviewed by two radiologists to determine whether the imaging findings corresponded to PEA or ACD. We selected patients who were given the same diagnosis by two radiologists. The diagnosis of PEA was based on characteristic CT findings as shown below[10,11,14-16]: (1) ovoid fatty mass; (2) hyperattenuated ring sign; (3) disproportionate fat stranding; (4) bowel wall thickening with or without compression; (5) central hyperdense dot/line; and (6) lobulated appearance. The diagnosis of ACD was based on CT findings such as the presence of inflamed diverticula or thickened colonic wall more than 4 mm[7,16-18].
The left colon was defined as the segment of colon under the splenic flexure, which included the descending and sigmoid colon. The size of PEA was the largest diameter on the radiologic findings. The shapes were oval, semicircular, and triangular. 
We evaluated symptom recurrence in the patients with PEA by reviewing the records of subsequent visits. One patient with PEA was lost to follow-up.
Statistical analysis

Statistical analysis was performed with SPSS, Window version 18.0 (SPSS Inc., Chicago, IL, United States), using the χ2 test and the Fisher’s exact test. The averages were compared by using the t-test. A P-value of less than 0.05 was considered significant.
RESULTS
Clinical characteristics of patients with left primary epiploic appendagitis
There were 28 consecutive patients diagnosed as having left PEA on the CT reports and their clinical characteristics are shown in Table 1. The mean age (mean ± SD)  was 45.0 ± 11.6 years (range, 24 -65 years), and they were more common in males (ratio of males to females = 16:12). All the patients had sudden onset of abdominal pain. Two patients (7.1%) showed nausea and vomiting, and fever up to 38.3’C was present in two patients (7.1%). The abdominal tenderness was localized in the left lower (82.1%) and left upper (3.6%) quadrant. Rebound tenderness was found only in four patients (14.3%), and one patient (3.6%) showed palpable mass. The presumptive clinical diagnoses after medical history and physical examinations were ACD (57.1%), PEA (25.0%), acute gastritis (7.1%), ureter stone (3.6%), constipation (3.6%), and acute appendicitis (3.6%) (Table 2).
Laboratory and radiologic findings of patients with left primary epiploic appendagitis
Elevated white blood cell (WBC) count up to 10000/mm3 was noticed in four of the 26 patients (15.4%). The erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were increased in two of the 13 patients (15.4%) and one of the 14 patients (7.1%), respectively. All patients underwent CT scans, and the average size of the PEA was 2.3 ± 0.6 cm (range, 1.0-3.7 cm). It was detected most frequently in the descending colon (64.3%), the sigmoid colon (25.0%), and the sigmoid-descending junction (10.7%) in that order. The characteristic CT findings (Figure 1A) were demonstrated in all patients; ovoid fatty mass was found in all patients (100%), hyperattenuated ring sign was detected in 25 patients (89.3%), disproportionate fat stranding was noticed in 4 patients (14.3%), bowel wall thickening with or without compression was observed in 6 patients (21.4%), and central hyperdense dot/line (Figure 1B) was detected in 5 patients (17.9%) (Table 3).We performed follow up CT scans in five patients between 1 and 3 wk, and they showed resolution of the inflammation. 
Treatments and clinical results of patients with left primary epiploic appendagitis
Surgical management was not required in any of the cases. Twenty-two patients (78.6%) were hospitalized, and the mean length of hospital stay was 5.4 ± 5.0 d (range, 0-24 d). Twenty-two patients (78.6%) received antibiotic therapy, and 6 patients (21.4%) were managed conservatively with hydration and mild analgesics. The duration of antibiotic therapy was 10.5 ± 8.4 d (range, 3-28 d) (Table 4). Most patients had clinical follow up except one. No patient experienced symptom of recurrence within the follow-up period (range, 21 d-105 mo).
Clinical characteristics, laboratory findings, and treatments of patients with left acute colonic diverticulitis
During the study period, 25 patients were diagnosed with left ACD. The mean age was 58.8 ± 16.3 years (range, 16 -86 years), and 60.0% (15/25) of them were males. The major symptom was sudden onset of localized abdominal pain. Nausea occurred in two patients (8.0%), vomiting in two patients (8.0%), and fever in ten patients (40.0%). The abdominal tenderness was slightly diffuse over the left side of the abdomen (52.0%), and definite rebound tenderness was present in thirteen patients (52.0%) (Table 1). Laboratory tests showed that the WBC, ESR, and CRP were increased in thirteen of the 25 patients (52.0%), nine of the 12 patients (75.0%), and fifteen of the 20 patients (75.0%), respectively. All the patients were hospitalized, and the mean hospitalization period was 10.2 ± 4.0 d (range, 4-20 d). Except for three patients, most were treated with antibiotics (88.0%), and the mean duration of antibiotic therapy was 16.2 ± 12.6 d (range, 6-60 d) (Table 4).
Comparison of clinical characteristics and laboratory findings: left primary epiploic appendagitis vs left acute colonic diverticulitis
The mean age was 13.8 years younger in patients with PEA than in ACD (45.0 ± 11.6 years vs 58.8 ± 16.3 years, P = 0.001). There were no significant differences on sex, body mass index, and underlying disease. They all showed sudden onset of abdominal pain, but the location of the tenderness was different. In PEA, the pain was more localized (85.7% vs 48.0%, P = 0.003) in the left lower quadrant (LLQ) area (82.1%), whereas the pain was slightly diffuse throughout the left side of the abdomen in ACD (14.3% vs 52.0%, P = 0.003). Fever and rebound tenderness were more frequently noted in ACD, and this was statistically significant (7.1% vs 40.0%, P = 0.004; 14.3% vs 52.0%, P = 0.003; respectively) (Table 1). WBC, ESR, and CRP were more frequently increased in ACD, which were significantly different from those in PEA (15.4% vs 52.0%, P = 0.006; 15.4% vs 75.0%, P = 0.003; 7.1% vs 75.0%, P < 0.001; respectively).
Comparison of treatments and clinical results: left primary epiploic appendagitis vs left acute colonic diverticulitis 
The mean duration of hospital stay was about five days shorter (5.4 ± 5.0 d vs 10.2 ± 4.0 d, P < 0.001), and the mean duration of antibiotic therapy was 6-d shorter (10.5 ± 8.4 d vs 16.5 ± 12.6 d, P < 0.05) in PEA than in ACD (Table 4). Patients with PEA experienced an improvement of the abdominal pain and tenderness after 3.3 d on average, but in ACD, the abdominal pain and tenderness resolved more than 5 d after treatment. The pain duration was shorter in PEA than in ACD (3.3 ± 2.9 d vs 5.6 ± 3.6 d, P = 0.012; 3.3 ± 1.9 d vs 7.2 ± 3.8 d, P < 0.001; respectively) (Table 4).
DISCUSSION
Epiploic appendages, first described in 1543 by Vesalius, are small (1-2 cm thick, 0.5-5.0 cm long) pouches of fat-filled, serosa-covered structures present on the external surface of the colon[1-4]. These appendages have not been found to demonstrate any physiologic functions, but are presumed to serve as protective cushions during peristalsis or to provide a defensive mechanism against local inflammation like that of the greater omentum[2,9,13].
PEA, first introduced by Lynn et al[6], is an ischemic inflammatory condition of the epiploic appendages without an inflammation of adjacent organs. Each epiploic appendage has one or two small supplying arteries from the colonic vasa recta and has a small draining vein with narrow pedicle[2,9,14,19,20]. These appendages are susceptible to torsion due to their pedunculated shape with excessive mobility and limited blood supply[2,5,9]. PEA occurs usually from torsion of epiploic appendages which can result in ischemia, or spontaneous venous thrombosis of a draining vein[5-9].
PEA can occur at any age (reported range, 12-82 years[13]) with a peak incidence in the fourth to fifth decades, and men are slightly more affected than women[3,5,7,12,19,20]. In the current study, the mean age of patients with PEA was 45 years and there was a slight male predominance (16 male vs 12 female). They were younger than patients with ACD, and it is consistent with the results of previous studies[12].
Patients with PEA most commonly present with sudden onset of abdominal pain over the affected area, more often in the LLQ mimicking acute sigmoid diverticulitis[3,15,19,20]. They usually are afebrile and don’t have nausea or vomiting[2,7,8,19]. A well-localized abdominal tenderness is present in most patients on physical examination and rebound tenderness is also commonly detected[8,21]. A mass may be palpable in 10%-30% of patients[22]. In the present study, patients with PEA all showed sudden onset of abdominal pain, and the tenderness was well-localized in the LLQ area. Rebound tenderness was found only in 14.3%, and a palpable mass was noted in 3.6%. In ACD, the patients also had sudden onset of abdominal pain, but the tenderness was diffusely distributed throughout the left side of the abdomen. They more frequently presented with nausea, vomiting, fever, and rebound tenderness, which corresponded well with those of an earlier study[19].
There are no pathognomonic diagnostic laboratory findings in PEA. The WBC and ESR are normal or only moderately elevated[3,7,8,19]. In the current study, WBC, ESR, and CRP of the patients with PEA were elevated only in 7%-15% of patients. The patients with ACD more often showed elevations of WBC, ESR, and CRP.
Normal epiploic appendages are usually not identifiable at CT scan without surrounding intraperitoneal fluid such as ascites or hemoperitoneum[3]. These appendages typically have fat attenuations, but the attenuation is slightly increased when inflamed[2,7]. In the past, PEA has been diagnosed incidentally at laparotomy[7,8,10], but currently, it may be possible to make the correct diagnosis with the pathognomonic radiologic findings before operation.
PEA can arise on any segment of the colon. The most frequently involved sites of PEA are the sigmoid colon[3,15] and the descending colon followed by the cecum[15,19], where they have more elongated epiploic appendages[23]. The characteristic CT finding of PEA is an ovoid fatty lesion with a hyperattenuated ring sign surrounded by inflammatory changes[9-11,14-16,24]. A high-attenuated central dot within the inflamed appendage may be found in 42.9% by Ng et al[14], and in 54% by Singh et al[15]. It may be due to a thrombosed vessel in the epiploic appendages[8,10,11,14-16,25], or a fibrous septa[26]. In addition, PEA can appear lobulated when two or more contiguous epiploic appendages lying in close proximity are affected[8,14,26], which would help to differentiate a PEA from an omental infarction[14]. In the present study, ovoid fatty mass with a hyperattenuated ring sign was detected in most PEA patients (89.3%), which is similar to previous studies[8-10,14,15,23]. However, we did not find any lobulated appearing PEA on the CT scans.
The common presumptive clinical diagnosis for patient with PEA before radiologic interventions was either diverticulitis or appendicitis. Molla et al[26] reported that 7.1% of patients investigated to exclude sigmoid diverticulitis had radiologic findings of PEA. Rao et al[10] reported that among eleven PEA found in CT scans, seven patients were initially misdiagnosed as having diverticulitis or appendicitis. In the current study, diverticulitis accounted for 57.1% of the presumptive diagnosis in patients with PEA. Only 25.0% of the patients were suspected of having PEA, most of which were made after the year 2005 when clinicians began to recognize this disease entity.
Early radiologic examination with an abdominal CT scan has aided in the differentiation of PEA from other diseases that require antibiotic therapy or surgical management[26]. With the increasing use of CT in the evaluation of an acute abdomen, the incidence of PEA is likely to increase as well[8,11,12]. In the present study, only four patients were diagnosed with PEA before 2005, and the rest were diagnosed after 2005.

PEA is a benign and self-limited condition with recovery occurring in less than 10 days without antibiotic therapy or surgery[7,10,13,23,26]. In general, patients with PEA can be managed conservatively with oral anti-inflammatory medications[7,8]. However, Sand et al[3] showed 40% recurrence rate in PEA. They believed that conservative treatment may lead to a tendency for recurrence and surgical interventions may be necessary for recurrent cases[3,12]. In the current study, most patients (78.6%) with PEA received antibiotic therapy due to the possibility of a more severe diagnosis. No recurrence was noted during the follow-up period, even in cases that were managed conservatively. The follow up CT scan for five patients showed resolution of PEA.
No previous studies were specifically designed to compare the clinical characteristics of patient presenting with left-sided abdominal pain. However, there are some limitations to this study, such as being a relatively small series, retrospective analysis, and no pathologic confirmation of PEA. Further prospective, larger, and comparative studies between left PEA and left ACD are needed. 
In conclusion, the clinical symptoms of left PEA and left ACD are very similar in that both types of patients present with left-sided abdominal pain. Although PEA is rare, if a patient has a well-localized abdominal tenderness without associated fever, rebound tenderness, or laboratory abnormalities, we should suspect the diagnosis of PEA and early CT scans should be performed. PEA can show characteristic CT findings that may allow clinicians to diagnose it correctly and avoid unnecessary hospitalization, antibiotic therapy, or even surgical interventions.
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Background

Primary epiploic appendagitis (PEA) is a rare cause of localized abdominal pain. In the past, PEA has been diagnosed incidentally at laparotomy, but currently, it may be possible to make the correct diagnosis with the characteristic radiologic findings before operation. On clinical examination, left PEA can mimic left acute colonic diverticulitis (ACD) owing to the lack of pathognomonic clinical features. No previous studies were specifically designed to compare the clinical characteristics of left PEA with those of left ACD.
Research frontiers
PEA could be managed conservatively without antibiotic therapy or surgery, but ACD should be treated with antibiotics. Therefore, definitive diagnosis of PEA is important to avoid unnecessary hospitalizations, antibiotic therapy, or even surgical interventions. Early radiological examination with abdominal computer tomography (CT) is useful in obtaining an accurate diagnosis of PEA. The present study was designed to describe the clinical characteristics of left PEA and to compare them with those of left ACD. In addition, authors investigated the characteristic CT findings of PEA.

Innovations and breakthroughs
The patients with PEA and those with ACD all showed sudden onset of abdominal pain, but the location of the tenderness was different. The patients with PEA had a well-localized abdominal tenderness in the left lower quadrant area, whereas those with ACD presented with slightly diffuse abdominal tenderness throughout the left side of the abdomen. In the ACD cases, fever and rebound tenderness were more often noted, and white blood cell count, erythrocyte sedimentation rate, and C-reactive protein levels were more frequently increased. PEA showed characteristic CT findings like an ovoid fatty lesion with a hyperattenuated ring sign surrounded by inflammatory changes.
Applications
When patients have well-localized abdominal tenderness without associated systemic manifestation or laboratory abnormalities, clinicians should suspect a diagnosis of PEA and consider performing a CT scan. The data could be useful in obtaining an accurate diagnosis of PEA. The characteristic CT findings and specific clinical features of PEA make it easy to differentiate the disease from diverticulitis.

Terminology
PEA is an ischemic inflammatory condition of the epiploic appendages without an inflammation of adjacent organs.
Peer review
The authors demonstrated the clinical features and CT findings of PEA by comparison with those of ACD. The manuscript is well organized and well written.
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Figure 1 Computer tomography image. of a 31-year-old man who presented with acute left lower quadrant pain. A: A 31-year-old man who presented with acute left lower quadrant pain. An oval fatty mass with a hyperattenuated ring and surrounding inflammation adjacent to the sigmoid colon (arrow) is noted. The lesion corresponds to the site of tenderness and is characteristic of primary epiploic appendagitis;  B A 48-year-old female who presented with left lower quadrant pain. An ovoid fat attenuated mass with a central high attenuation area within the inflamed epiploic appendage in the distal descending colon (arrow) is shown.
Table 1 Clinical characteristics of patients with left primary epiploic appendagitis and left acute colonic diverticulitis n (%)
	
	Lt. PEA (n = 28)
	Lt. ACD (n = 25)
	P-value

	Mean age (yr)
	45.0 ± 11.6
	58.8 ± 16.3
	0.001

	Sex (male/female)
	16/12
	15/10
	0.833

	Body mass index (kg/m2)
	24.8 ± 3.3
	24.9 ± 3.0
	0.921

	Underlying disease(+)
	6 (21.4)
	10 (40.0)
	0.142

	Alcohol(+)
	14 (50.0)
	13 (52.0)
	0.884

	Smoking(+)
	11 (39.3)
	8 (32.0)
	0.581

	Sudden onset of abdominal pain(+)
	28 (100.0)
	25 (100.0)
	NA

	Duration of pain (d)
	3.8 ± 5.3
	4.6 ± 4.1
	0.537

	Nausea(+)
	2 (7.1)
	2 (8.0)
	1.00

	Vomiting(+)
	2 (7.1)
	2 (8.0)
	1.00

	Diarrhe (+)
	0 (0.0)
	3 (12.0)
	0.098

	Fever(+)
	2 (7.1)
	10 (40.0)
	0.004

	Location of abdominal tenderness
	
	
	0.003

	Focal 
	24 (85.7)
	12 (48.0)
	

	Lt. lower quadrant
	23 (82.1)
	11 (44.0)
	

	Lt. upper quadrant
	1 (3.6)
	1 (4.0)
	

	Diffuse
	4 (14.3)
	13 (52.0)
	

	Rebound tenderness(+)
	4 (14.3)
	13 (52.0)
	0.003

	Palpable mass (+)
	1 (3.6)
	0 (0.0)
	1.00


Values are presented as mean ± SD or n (%). PEA: Primary epiploic appendagitis; ACD: Acute colonic diverticulitis; NA: Not available.
Table 2 Presumptive diagnoses prior to imaging studies n (%)
	Impression 
	Lt. PEA (n = 28)
	Lt. ACD (n = 25)

	PEA
	7 (25.0)
	0 (0.0)

	ACD
	16 (57.1)
	15 (60.0)

	Pelvic inflammatory disease
	0 (0.0)
	1 (4.0)

	Ureter stone
	1 (3.6)
	0 (0.0)

	Gastritis
	2 (7.1)
	0 (0.0)

	Constipation
	1 (3.6)
	1 (4.0)

	Appendicitis
	1 (3.6)
	1 (4.0)

	Ischemic colitis
	0 (0.0)
	1 (4.0)

	Cancer
	0 (0.0)
	1 (4.0)

	Peritonitis
	0 (0.0)
	2 (8.0)

	Enteritis (colitis)
	0 (0.0)
	3 (12.0)


PEA: Primary epiploic appendagitis; ACD: Acute colonic diverticulitis.

Table 3 Computer tomography features of left primary epiploic appendagitis n (%)
	Features
	Value

	Location
	

	Descending colon 
	18 (64.3)

	Sigmoid-descending junction
	3 (10.7)

	Sigmoid colon
	7 (25.0)

	Size (mm)
	2.3 ± 0.6

	Shape
	

	Oval
	22 (78.6)

	Semicircular
	4 (14.3)

	Triangular
	2 (7.1)

	Computer tomography
 features
	

	Ovoid fatty mass
	28 (100.0)

	Hyperattenuated ring sign
	25 (89.3)

	Disproportionate fat stranding
	4 (14.3)

	Bowel wall thickening±compression
	6 (21.4)

	Central hyperdense dot/line
	5 (17.9)

	Lobulated appearance
	0 (0.0)


Values are presented as mean ± SD or n (%).
Table 4 Treatments and clinical results of patients with left primary epiploic appendagitis and left acute colonic diverticulitis
	
	Lt. PEA (n = 28)
	Lt. ACD (n = 25)
	P-value

	Hospitalization
	22 (78.6)
	25 (100.0)
	0.014

	Treatment
	
	
	0.474

	Antibiotics
	22 (78.6)
	22 (88.0)
	

	Conservative management
	6 (21.4)
	3 (12.0)
	

	Duration of hospital stay (d)
	5.4 ± 5.0
	10.2 ± 4.0
	<0.001

	Duration of abdominal pain (d)
	3.3 ± 2.9
	5.6 ± 3.6
	0.012

	Duration of abdominal tenderness (d)
	3.3 ± 1.9
	7.2 ± 3.8
	<0.001

	Duration of antibiotic therapy (d)
	10.5 ± 8.4
	16.5 ± 12.6
	0.045


Values are presented as mean ± SD or n (%).PEA: Primary epiploic appendagitis; ACD: Acute colonic diverticulitis.
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