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Abstract t 

Epiploicc appendagitis and segmental omentum infarction are considered to be rare con-

ditions,, which may mimic an abdominal surgical emergency. The purpose of our study 

wass to describe clinical findings, Ultrasound (US) and Computed Tomography (CT) 

appearancee of infarction of an epiploic appendage and omentum, and to determine their 

epidemiologicall  characteristics and natural history. We retrospectively studied clinical, 

USS and CT findings at hospital admission and follow-up of all patients whoo were diag-

nosedd at our institution with epiploic appendagitis or omentum infarction between June 

19888 and November 1997. We found a relatively high incidence of 40 cases: 20 patients 

withh epiploic appendagitis, 11 with omentum infarction, and 9 in whom it was not pos-

siblee to discriminate between the both. All 40 patients recovered under conservative 

treatmentt without complications. We conclude that US and CT features allow a a reliable 

diagnosis,, thereby avoiding unnecessary surgery. Discriminating between both condi-

tionss is of no practical relevance since treatment and prognosis are identical. 
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Introduction n 

Thee omentum is a fat-laden peritoneal fold extending from the stomach to adjacent 

organss in the abdominal cavity. Epiploic appendages are small adipose protrusions from 

thee serosal surface of the colon. Both structures may incidentally undergo infarction, 

eitherr as a result of torsion or due to spontaneous venous thrombosis (1-7). 

Ass sigmoid colon and cecum harbor the largest number of prominent and elongated 

appendages,, infarction of an epiploic appendage {primary epiploic appendagitis) is 

mostlyy located in one of the lower quadrants of the abdomen (8,9). Segmental omentum 

infarctionn is mostly located in the right middle abdomen (3,10). This predilection has 

beenn explained by a congenital venous anomaly of the right part of the omentum pre-

disposingg to thrombus formation (3-5). Both conditions are considered to be rare, and 

mayy occur at any age including childhood (7,11-13). Obesity is a presumed predisposing 

factorr (3»8). 

Infarctionn of an epiploic appendage or omentum causes localized acute or subacute 

abdominall  pain and therefore may mimic an abdominal surgical emergency. There is 

localizedd tenderness, and laboratory findings often include mild leucocytosis and an ele-

vatedd erythrocyte sedimentation rate (ESR) (940,14,15). Depending on their location, 

infarctionn of an epiploic appendage or omentum may mimic the clinical symptoms of 

appendicitis,, diverticulitis or cholecystitis, and may therefore lead to an unnecessary 

operation. . 

Severall  reports have described the radiological features of epiploic appendagitis and 

segmentall  omentum infarction as consistent and characteristic (8-10,15-30). In both 

conditionss ultrasound (US) reveals a solid non-compressible mass of hyperechoic fatty 

tissue,, whereas at computed tomography (CT) examination the lesion appears as a more 

orr less circumscribed fatty mass with hyperattenuating streaks. Although several charac-

teristicc features of epiploic appendagitis have been described (9,21,22), in some cases it 

iss not possible to discriminate it from omentum infarction with certainty. A recent report 

byy Hollerweger did not make the discrimination between the two conditions, and coined 

thee common denominator of spontaneous fatty tissue necrosis (15). In view of the uncer-

tainn etiology and the location, the name 'intra-abdominal focal fat infarction' (IFFI) may 

coverr the entity more precisely. 

Thee natural history of IFFI is not well known since most reported cases have been 

detectedd as an unexpected finding at exploratory laparotomy, where the irifarcted tissue 

wass resected. Several recent studies have suggested that it is a benign, self-limiting condi-

tionn (9,10,21,22). 
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Thee goal of our study is to describe the clinical findings in correlation with US and CT 

appearancee of IFFI, and to determine its natural history and its epidemiological 

characteristics. . 

Methods s 

Att our institute {a 600-bed community hospital) all patients with acute or subacute 

abdominall  pain are examined by US, approximately 1500 examinations annually. We ret-

rospectivelyy analyzed data of all patients who were diagnosed with epiploic appendagitis 

orr segmental omentum infarction between June 1988 and November 1997 (n = 40). All 

patientss but one in our study group underwent CT examination to confirm the US fin-

dingss (8-mra collimation at 8-mm intervals in 26 patients, helical CT scan with 5-mm 

collimationn at 7.5 mm/sec table speed (1.5 pitch) in 13 patients, 13 of 39 patients recei-

vedd oral contrast, no patient received intravenous contrast). 

Medicall  records, US and CT scans obtained at admission and on follow-up were 

reviewed.. Patients were included if: (a) US and CT findings were considered characteris-

ticc according to literature (Table 1) (9,10,15-30); (b) other US or CT findings indicating 

ann alternative diagnosis such as appendicitis or diverticulitis were absent, and (c) in the 

follow-upp period no alternative diagnosis emerged. 

InIn both conditions US shows a moderately hyperechoic, solid, non-compressible mass 

correspondingg to the spot of maximum tenderness. The mass is located directly under 

thee abdominal wall, and is often fixed to the parietal peritoneum. In case of epiploic 

appendagitiss the lesion is often circumscribed by a hypo-echoic line. On CT examination 

thee hyperechoic mass corresponds to an oval or cake-liké fatty lesion with hyperattenu-

atingg streaks, and incidentally a central 'dot' of high attenuation is present. 

InIn case of epiploic appendagitis the fatty mass is clearly adjacent to the colon, and 

oftenn shows a hyperattenuating ring. Larger size, more cake-like shape, absence of a sur-

roundingg hyperattenuating ring on CT examination, more medial location of the mass 

relativee to the colon, and adherence of the inflamed fat to thé abdominal wall rather than 

too the colon are presumed to favour omentum infarction over infarction of an epiploic 

appendagee (9,10,15,28). 

InIn order to establish thé value of the potential predisposing factor of obesity for epi-

ploicc appendagitis and omentum infarction, we estimated the quantity of both intra- and 

extra-abdominall  fat in our study-group on CT scans (n=39), and classified them both in 

fourr categories: (a) hardly any fat; (b) slight fat; (c) moderate fat; and(d) gross fat. 
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Tablee 1 Review of radiological literature, describing US and CT features of previously reported cases of 
epiploicc appendaghis and omentum infarction. Patients were included per item only if the presence or 
absencee of the specific finding was explicitly mentioned in the article 

epiploic c 
appendagbis s 

omentum m 
infarction n 

location location 

 left-lower-quadrant 
 right-lower-quadrant 
 right-upper-quadrant 
 left-upper-quadrant 

(n=45;**  J3-22 

344 (76%) 
99 (20%) 
22 (4%) 
0 0 

((nn=24)l0.15JZ-3O =24)l0.15JZ-3O 

55 (21%) 
55 (21%) 

122 (50%) 
22 (8%) 

US US ((nn=:3Q)9,15,18JQ,22=:3Q)9,15,18JQ,22 (n-i5}10,15J3JB 

CT CT 

 solid non-compressible 
hyperechoicc mass under 
sitee of maximum 
tenderness s 

 adherance to 
parietall  peritoneum 
 hypoechoic ring 
 central hypoechoic area 

11 high attenuating 
fattyy mass 

 adjacent to colon 
 hyperattenuating ring 

11 hyperattenuating centre 

 thickening parietal peritoneum 

 bowel wall thickening 

 mass size (average) 

300 (100% ) 

(n=21)W (n=21)W 

177 (81% ) 
200 (95% ) 

(„=44)9,15-17.19-22 („=44)9,15-17.19-22 

444 (100% ) 

(n=m(n=m9A59A5'' 2U22 2U22 

39(100% ) ) 
39(100% ) ) 

122 (31% ) 

(n=32)W-& (n=32)W-& 

244 (75% ) 

(n=32)><&(n=32)><& 22> > 

44 (13% ) 

(n=32)(n=32)99>> 2121--22 22 

20*3 00 m m 

15(100% ) ) 

(n=(n= 7)10 

7(100%) ) 

22 (29% ) 

(n=23)(n=23)msaimsai--30 30 

23(100% ) ) 

(n=(n= 7)s° 

22 (29% ) 

(„ == 7)'M* 

11 (14% ) 

(n=12)t<^,^30 (n=12)t<^,^30 

35x700 m m 
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Tablee 2 Clinical, US and CT findings in 40 patients with IFFI (20 epiploic appendagitis, i \ omentum infarc-
tion,, 9 indeterminate}. LLQ left lower quadrant; RUQ right upper quadrant, KLQ right lower quadrant 

Studygroup Studygroup 
 Age: range 6-76 years (median 42 years) 
 Gender: 28 men, 12 women 

SignsSigns and symptoms 
 Onset to first presentation: median 2 days (range 0-14 days) 
 White-cell count: median 9.4*109/L (range 5.3-14.8*109/L) 

RR (n= 31): median 21 ram/hf (range 1-55 mm/hr) 

 Location of pain or tenderness 
LLQ Q 
RUQ Q 
RLQ Q 

 Rebound tenderness: 
 Palpable mass 
 Nausea/vomiting 

PresumedPresumed clinical diagnosis 
 Appendicitis 
 Diverticulitis 
 Cholecystitis 
 Miscellaneous 

USUS (n=40) 
 Hypoechotc ring 
 Adherance to the peritoneum 
 Central hypoechoic areas 
 Local bowel wall thickening 

CT(n=39) CT(n=39) 
 Adjacent to colon 25 (64%) 
 Mass position in respect to colon 

anteriorr 14 (36%) 
anteromediall  13 (33%) 
anterolaterall  U (28%) 
mediall  1 (3%) 

 Hyperattenuating ring 23 (59%) 
 Hyperattenuating centre 16 (41%) 
 Thickening parietal peritoneum 15 (38%) 
 Mild local bowel wall thickening 4 (10%) 

USUS (n=I)/CT (n=39) median dimension (mm) 
QQ (n=l8) 20x35 (range 10*20 - 30*65) 
QQ (n=16) 25*45 (range 15*25 - 50*90) 
QQ (n=6) 20*35 (range 15*20-30*40) 

Vo.. of patients 

188 (45%) 
166 (40%) 
66 (15%) 

100 (25%) 
44 (10%) 
22 (5%) 

155 (38%) 
122 (30%) 
66 (15%) 
77 (18%) 

277 (68%) 
200 (50%) 
122 (30%) 
44 (10%) 
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Withinn a median interval of 5 days (range 1 day, 24 months) follow-up examination 

wass performed with US alone in 22 patients. 

Results s 

Clinical,, US and CT findings are rendered in Table 2. 

ClinicalClinical  findings 

Ourr study group consisted of 40 patients, who were referred by the general practitioner 

(n(n = 19), emergency department (« = 13), or outpatient clinic (« - 8). There were 28 men 

andd 12 women, aged 6-76 years (median 42 years). The main clinical symptom was 

(sub)acutee localized pain in the left lower quadrant (LLQ) (n = 18), right upper quadrant 

(RUQ)) (« = 16),or the right lower quadrant (RLQ) (n = 6). Two patients had nausea and 

vomiting.. No patient had other complaints like diarrhea or constipation, and none of thé 

patientss had fever. Two patients had experienced similar complaints before. In no patient 

aa provoking moment or action was reported. 

Thee time between onset of symptoms and first presentation was 0-14 days (median 2 

days),, the time between consultation and diagnosis 0-10 days (median 1 day). All patients 

hadd localized tenderness, with signs of peritoneal irritation in 10 patients. In 4 patients a 

palpablee mass was present at the site of maximum tenderness. 

Laboratoryy inflammation parameters at first consultation, when measured (n = 31), 

weree normal or elevated, with a median ESR of 21 mm/hr (range 1-55 mm/hr), and a 

mediann white blood cell count (WBC) of 9.4*109/L (range 5.3-14.8*10^/1,). In 10 patients 

(32%)) the WBC was elevated (> 10*109/L). 

Thee presumptive clinical diagnosis before radiological consultation was appendicitis 

(n(n — 15)*  diverticulitis (n = 12), cholecystitis (« = 6), gynaecological (n = 2), miscella-

neouss - 5). 

Noo patient had a differential diagnosis which included epiploic appendagitis or omen-

tumm infarction. 
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USUS and CT findings 

USS examination in all cases showed a characteristic pattern of a non-compressible hyper-

echoicc ovoid (« = 34), or cake-like (n = 6) mass located exactly under the site of maxi-

mumm tenderness directly under the abdominal wall. The dimensions of these masses, in 

thee transverse plane, varied from 10*20 mm to 60*90 mm (median 20*40 mm); in the 

LLQQ (n = 18) with a median value of 20*35 mm, in the RUQ (n = 16) with a median 

valuee of 25*50 mm, and in the RLQ (« = 6) with a median value of 20*40 mm. Figure 1 

relatess these dimensions to the location of the lesions. 

Fig.. 1 Location and size of 40 lesions of 

intra-peritoneall  focal fat infarction. 

Inn 27 cases (68%) the mass was more or less circumscribed by a hypoechoic line, and in 

122 cases (30%) there was a central hypoechoic area. Adherence of the mass to the 

peritoneumm was found in 20 patients (50%). Local bowel wall thickening was seen in 4 

patientss (10%). In concordance with the inclusion criteria of the study, US examination 

showedd no other abnormalities, especially no signs of appendicitis or diverticulitis. 

Onn CT scans (n = 39) all US-found lesions corresponded to an oval (n - 32), round 

(n(n = 4) or cake-like (« = 3) shaped area of slightly hyperattenuating fat. The dimensions 

andd location of the masses were similar to the measuress at US examination in all patients, 



Fig.. 2 Right-sided omental 

infarctionn in four patients. The 

clinicall  diagnosis was appendicitis 

inn three and cholecystitis in one 

patient.. US (left panel) reveals a 

largee ovoid or cake-like hypere-

choicc mass (arrowheads). CT 

(rightt panel) shows a correspond-

ingg fatty mass containing high 

densityy strands. A planned opera-

tionn in three patients was can-

celled. . 
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varyingg from 10x20mm - 50x90mm (median 20x35mm); in the LLQ with a median 

valuee of 20*35 mm {range 10x20mm - 30*65mm), in the RUQ with a median value of 

25x455 mm (range 15x25mm - 5'0x90mm), and in the RLQ with a median value of 20x35 

mmm (range 15x20mm - 3Óx4Ömm). 

Massess were situated anteriorly (« = 14), anteromedially (n — 13), aaterolaterally (n = 

11),, or medially (n = I) in relation to the ascending or descending colon. In 23 cases 

(59%)) the inflamed fat was more or less surrounded by a thin ring of higher density, pre-

sumablyy corresponding to thickened visceral peritoneal lining (9,15,21). 

Severall  lesions (« = 16; 41%) contained an ill-defined centre of high attenuation, in 8 

patientss corresponding to the US-found hypo-echoic areas, most probably representing 

hemorrhagicc changes (9). Thickening of the parietal peritoneum was noted in 15 patients 

(38%),, and mild local bowel wall thickening in 4 cases consistent with US findings. No 

otherr abnormalities were found. 

Thee final diagnosis was segmental omentum infarction in 11 patients (all in the RUQ; 

Fig.. 2)*  epiploic appendagitis in 20 patients (14 LLQ, 4 RLQ, 2 RUQ; Fig.3), and indeter-

minatee in 9 patients (4 LLQ, 3 RUQ, 2 RLQ; Fig 4). 

Wee found a relatively high incidence of moderate or severe obesity» both concerning 

intra-- and extra abdominal fat, in both conditions; 70% of the patients with epiploic 

appendagitis,, 64% of the patients with omentum infarction, and 78% of the patients 

withh an ^determinate diagnosis were obese with moderate or high quantity of fat. 

ClinicalClinical  Evolution 

Alll  patients were treated conservatively» receiving no medication except for some NSAILV 

analgetics.. In 8 of the 22 patients with a right-sided lesion and in one of the 18 patients with 

aa left-sided lesion, a planned operation was cancelled on account of the US and CT find-

ings.. In most patients the pain markedly diminished in the first seven days. In all patients 

symptomss completely disappeared within a period of 6-122 days (median 15 days). 

Hg.. 3 (left) Eleven cases of epiploic appendagitis; left-sided in eight {upper sixteen panels) and right-

sidedd in three (lower six panels). US examination {left panel) reveals a small ovoid hyperechoic mass 

(arrowheads)) at the spot of maximum tenderness. At CT examination (right panel) the inflamed fatty 

masss is more or less surrounded by a hyperattenuating ring. The 8 patients with left-sided epiploic 

appendagitiss were clinically diagnosed as sigmoid diverticulitis, the three patients with right-sided epi-

ploicc appendagitis as appendicitis. A planned appendectomy was cancelled in the latter three. 
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Fig.. 4 Intra-abdominal focal 

fatt infarction (IFFI). US (left 

panel)) shows an ovoid 

hyperechoicc fatty mass 

(arrowheads),, confirmed by 

CTT scan (right panel). It was 

impossiblee to differentiate 

betweenn epiploic appendagi-

tiss and a small omental 

infarction. . 

Earlyy follow-up US examination (1-11 days after first consultation; median 5 days) was 

performedd in 22 patients. In all cases the volume of the mass remained essentially unchan-

gedd within this period. In five patients we also performed a US examination after 48 days -

244 months (median 67 days), which showed complete disappearance of the lesion. 

Onee patient experienced a second similar episode within 6 months, and US diagnosed 

aa newly infarcted epiploic appendage at a different site than the first episode. 

Discussion n 

Epiploicc appendagitis and segmental omentum infarction are conditions with a different 

anatomicall  but similar pathophysiological basis of venous hemorrhagic infarction, either 

duee to torsion or spontaneous. The clinical appearance of both entities may simulate 

commonn surgical emergencies such as appendicitis, diverticulitis or cholecystitis, and 

mayy therefore lead to an unnecessary laparotomy. 

Sonographicc and CT features have been reported as characteristic and consistent, and 

aree quite similar for both conditions (9,10,15,21,22). Both are considered to be benign 

andd self-limiting, although the exceptional occurrence of complications (eg. abscess for-

mation)) has been described (26,31,32,33). 

Wee reviewed all patients who were diagnosed at our institution with infarction of an 

epiploicc appendage or omentum over a period of 9 years. Approximately 70% of our 

studyy group was obese, measured by our own subjective standards, confirming obesity to 

bee a predisposing factor. Clinical features consisted of (sub)acute focal abdominal pain 

inn all patients, with signs of peritoneal irritation in approximately one quarter. In none 
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off  our patients the correct diagnosis was considered by the clinician before radiological 

consultation,, and the most commonly presumed, clinical diagnosis was appendicitis or 

diverticulitis. . 

Wee found that the US and CT features as described in recent literature are well recog-

nizable,, and allow a rapid and reliable diagnosis of both conditions. In 4 of 40 patients 

(10%)) there was mild local bowel wall thickening, as a local reaction to the inflammation. 

Mostt previous studies do not report this as a feature of epiploic appendagitis or omentum 

infarction,, but recently the presence of adjacent bowel wall thickening has been described 

inn both conditions (21,28). Rao reported this feature in 4 out of 10 patients (21). 

Wee diagnosed 20 cases of epiploic appendagitis and 11 cases of segmental omentum 

infarction.. In 9 cases it was impossible to discriminate between the both. However» since 

treatmentt and prognosis of both conditions is identical, this discrimination has no prac-

ticall  relevance. Therefore, we might suggest, in view of the etiology and location, to call 

bothh conditions 'intra-abdominal focal fat infarction' (IFFI). 

Underr conservative treatment all patients recovered without any complications. 

Plannedd operation was cancelled in 9 patients on account of the US and CT findings, 

whichh had a considerable impact on hospital resource use and costs óf care (34). 

Althoughh IFFI is considered to be rare, several recent reports from the radiological lit -

eraturee suggested that the true frequency is much higher than previously considered 

(9,10,21,22).. Rioux reported the observation of 14 cases of epiploic appendagitis in 18 

monthss at their institution (9), Puylaert described 5 cases of right-sided segmental 

omentumm infarction within a period of 4 years (10), and Hollerweger describes 13 

patientss with IFFI within a period of 10 years (15). Epiploic appendagitis is reported as 

finalfinal diagnosis in 3-7% of patients clinically suspected of sigmoid diverticulitis (22*35) 

andd was recently found in 1 out of 100 patients clinically suspected of appendicitis (36). 

Wee found 40 cases of IFFI in 9 years, confirming the relatively high frequency. For 

comparison:: in the same period approximately 13500 US examinations were performed 

onn indication of acute abdominal pain, and altogether an estimated 1200 appendecto-

miess were performed in our hospital. Thus, the calculated frequency of IFFI in our study 

iss one case per 30 appendectomies. The explanation for this relatively high frequency 

undoubtedlyy is the liberal use of US in our institute and the benign natural history of the 

disease,, which prior to the advent of US and CT would not be diagnosed except for the 

minorityy of patients who are operated upon. Even during operation, the correct diagno-

siss maybe overlooked (1,11,37). 

Thee majority of patients with IFFI has relatively mild and protracted symptoms of cir-

cumscribedd abdominal pain. In combination with an elevated ESR, the clinical diagnosis 
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iss often a mild diverticulitis ör "appendiceall  mass", which both are principally conserva-

tivelyy managed Without the use of US or CT, the correct diagnosis will not come to light 

inn these eases. Even in case these patients undergo an elective operation 8 to 12 weeks 

afterr resolution of the presumed "appendiceal mass" or diverticulitis, the correct diagno-

siss will usually not be made. 

Nonee of our 40 patients was operated upon, so we have no histological proof, 

Obviouslyy this was the consequence of our first aim: to avoid unnecessary surgery. 

Neverthelesss we are convinced of the correct diagnosis, as both clinical and US and CT 

featuress were identical to surgically proved cases in literature. 

Sincee our study is retrospective and concerns only patients with a final diagnosis of 

IFFI,, it is, by definition, not possible to establish the number of false-positive US or CT 

diagnosess (i.e. on US or CT the diagnosis of IFFI is suggested, while in fact another con-

ditionn is present). Possible pitfalls are advanced appendicitis or diverticulitis, where the 

inflamedd fat of mesentery and omentum is appreciated, but the underlying condition is 

overlooked.. These pitfalls seem more frequent using US than CT. Another pitfall is pro-

videdd by omental tumour depositions, but the clinical context here is usually different. 

Inn conclusion, IFFI occurs more frequently than generally assumed. It is a benign and 

self-limitingg condition which should be treated conservatively. The diagnosis is hardly 

everr considered on clinical grounds, as IFFI closely mimics the symptoms of appendici-

tistis or diverticulitis. US and CT features are characteristic, and allow a a reliable diagnosis 

therebyy avoiding unnecessary surgery. Discriminating epiploic appendagitis from omen-

tumm infarction is of no importance since treatment and prognosis are identical. 
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