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Clinical Analysis of Cholecystitis: Acalculous
Cholecystitis Compared to Calculous Cholecy-
stitis

Sang Hun Ko, M.D., Jae Hwan Moon, M.D. and Byung
Doo Lee, M.D.'

Purpose: The purpose of this study was to analyse the
characteristics of acalculous cholecystitis (AC) compared with
those of calculous cholecystitis (CC), and also to find the
relationship of preoperative radiologic findings to the classi-
fication of pathological degree of inflammation of the gall-
bladder in AC.

Methods: Between March 1996 and June 2000 a total of
163 patients undergoing cholecystectomy for cholecystitis
were divided into group AC (21 patients) and group CC (142
patients) and retrospectively studied by analyzing clinical
data.

Results: The incidence of AC among cholecystitis cases was
12.9%. there was male preponderance in group AC whereas
female preponderance in group CC (P <0.036). The pulse
rate (P <0.02) and white blood cell count (P <0.003) were
significantly elevated in group AC. Possible etiological factors
were found in 6 cases (28%) in group AC. The rates of
preoperatively observed pericholecystic fluid collection in US
(P<0.033) and dilatation of the gallbladder in CT (0.012)
were significantly higher in group AC than in group CC.
Additionally, the rate of tube drainage during surgery was
significantly higher in group AC than group CC (P <0.02).
Finally, wall thickness (P <0.05), dilatation (P <0.05) of the
gallbladder in CT and the total sum of findings in CT (P <
0.01) and US (P <0.05) were strongly related to the degree
of inflammation of the gallbladder.

Conclusion: The majority of AC patients exhibit nonspecific
clinical findings, often delaying diagnosis; however, if it de-
velops, AC tends to display more acute and inflammatory
characteristics than calculous cholecystitis. laparoscopic sur-
gery cannot be sucessful in cases of delayed diagnosis.
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US, CT and scintigram are useful diagnostic tools if we
interpretate each finding in relation to the severity of in-
flammation. (J Korean Surg Soc 2002;62:249-258)

Key Words: Acalculous cholecystitis, Calculous cholecystitis,
Radiologic finings, Pathologic findings
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Table 1. Age distribution of acalculous and calculous cholecystitis

Age Acalculous (%)  Calculous (%) Total (%)
20~29 0 (0) 6 (4.2) 6 3.7)
30~39 3 (14.3) 28 (19.7) 31 (19.0)
40~49 3 (14.3) 25 (17.6) 28 (17.2)
50~59 5 (23.8) 27 (19.0) 32 (19.6)
60~ 69 8 (33.1) 34 (23.9) 42 (25.8)
70~179 1 4.8) 18 (12.7) 19 (11.7)
80~89 1 4.8) 4 (2.8) 5 @31
Total 21 (100) 142 (100) 163 (100)

Table 2. Clinical features of acalculous and calculous cholecystitis

Acalculous Calculous

%) %) p-value
Clinical symptom
Abdominal pain 20 (95.2) 136 95.7) NS
RUQ* 14 (66.7) 92 (64.8) NS
RUQ+Epigastric 4 (19.0) 24 (16.9) NS
Epigastric 2(95 20 (140) NS
Nausea/vomiting 5 (23.8) 20 (14.1) NS
Indigestion 4 (19.0) 12 (8.4) NS
Vital signs
Hypotension (90 mmHg>) 1 (4.8) 2 (1.4) NS
Tachycardia (90/min <) 10 (47.6) 22 (15.5) 0.02
Fever (37.3°C<) 11 (52.4) 24 (169) NS
Physical findings
RUQ tenderness 13 (61.9) 85 (59.9) NS
Rebound tenderness 7 (33.3) 15 (10.6) NS
Jaundice 4 (19.0) 10 (7.0) NS
Abdominal distension 2 (9.5) 6 (4.2) NS

*RUQ = right upper quadrant; NS= not significant.
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7} 242} 46 (19%) % 2490(16%)..™, A eF5 i
A7} 27 260(9.5%)%F 20001(14.1%) ek, @A 7 TLE}
7} 501 (23.8%) ¢} 20991(14.0%), &=3+5-3Fo] 7+ 490|(19%)
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7] #4F 90 mmHg °lshe] WYeld -5 247 104](4.8%)
9} 204](1.4%)oN A B a1, Hle(Eg wukg 903] o] 4ol
Uebdd 35 247 1000(47.6%)9F 2294](15.5%) % 2 (P
<0.05), o] AARW A-57F A7 1140(52.4%)9} 24¢]]
(16.9%)°1 A A3 ct.

v AAA g Tt A4 sl TolA SRR o
2o] 27} 1390(61.9%) 2} 85911(59.9%) % 7} kgt miuk
Eo| Z+zt 74(333%)%F 1591(10.6%), o] ZHzb 4]
(19.0%)¢F 10<1(7.0%), 55 =§ure] 7+zt 2¢91(9.5%)<} 64l
(42%)3cH(Table 2). &4 Fddss ZUR oA ¢
dedvhe vt Ay v A A4 ghded ol A wedo] 11
AO17%E 54 AAA wd<de] 184(33.3%)0l vls}o]
ol Uehkom(P<0.01), B3k vlve] Aer AMAG &
oo 7571 15¢0(36.0%)1 Hl vl ste] vl A ghded 9
735 911(75.0%) 2 Wkt FAIA vl gldch 1 99
PSS & bl 2 Aol7h YERA] gkSkth(Table 3).
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Table 3. Clinical features of acute acalculous and calculous
cholecystitis

Acalculous Calculous

%) %) p-value
Clinical symptom
Abdominal pain 12 (100) 52 (96.3) NS
RUQ* 10 (83.3) 39 (72.2) NS
RUQ+Epigastric 2 (16.7) 10 (18.5) NS
Epigastric 0 (0) 3 (5.6) NS
Nausea/vomiting 2 (16.7) 7 (13.0) NS
Indigestion 1 (8.3) 2 3.7 NS
Vital signs
Hypotension (90 mmHg>) 0 (0) 2 (3.9 NS
Tachycardia (90/min <) 9 (75 15 (36.0) NS
Fever (37.3°C<) 11 91.7) 18 (33.3) P<0.01
Physical findings
RUQ tenderness 11 919) 44 (81.5) NS
Rebound tenderness 4 (33.3) 6 (11.5) NS
Jaundice 3 (25.0) 7 (13.0) NS
Abdominal distension 1(9.2) 2 (3.8) NS

*RUQ = right upper quadrant; NS= not significant.
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Table 4. Underlying disease of acalculous and calculous cholecy-
stitis

Underlying disease Acalculous (%) Calculous (%)  Total (%)
None 10 (47.6) 89 (62.6) 99 (60.7)
Hypertension 2 9.5) 17 (11.9) 19 (11.6)
Diabetes mellitus 2 (9.5) 16 (11.2) 18 (11.0)
Hepatitis 2 9.5) 9 (6.3) 11 (6.7)
Tuberculosis 0 (0) 9 (6.3) 9 (5.5
Heart disease 2 (9.5) 2 (14) 4 24
Bronchial asthma 2 (9.5) 0 (0) 2 (1.2)
Peptic ulcer 1 4.8) 0 (0) 1 (0.6)
Total 21 (100) 142 (100) 163 (100)

Table 5. Laboratory findings of acalculous and calculous cholecy-
stitis

— Acalculous  Calculous

Laboratory findings %) %) p-value
WBC 10,000/mm’< 14 (66.7) 44 (31.0) 0.003
AST 45 TU/L< 10 (47.6) 35 (24.6) NS*
ALT 45 TU/L< 9 (42,9 46 (32.4) NS
ALP 121 TU/L< 8 (38.1) 26 (18.3) NS
Bilirubin
(Total) 1.2 mg/di< 9 (42.9) 34 (23.9) NS

*NS = not significant. The above each criteria is the value of the
upper normal limit which was used in our hospital.
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(10,000/mm’ o7} 144(66.7%)$}F 4491](31.0%) (P<0.003),
AST Z7}45 TU/L o|4h7} 1041(47.6%)2} 359(24.6%), ALT
Z7H45 TU/L o]“)7} 9491(42.9%)2} 4641(32.4%), ALP 7}
(121 TU/L o]4h)7} 841(38.1%)%} 26911(18.3%), Total Bilirubin
Z7H1.2 mgdl o]ZH)7} 991|(42.9%)9} 34e1](23.9%) 2 Z+7F b
ekl Bl AAA EddTollA] AAA gddT i o
B vl golA 7 7leA] o} &7 Yo &
AR fJole SRk Table 5).
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oAl(23.3%)A 3L, Td =91 AN AF7E 22 300](18.7%) <}
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SAA 27 AR THP<0.033). AAA FdddF 1124
903%)ll A &7 ZA o] WAl om nAAAY e
TollA S A7} Kol $-E 6o0(37.5%) ek H5 A4k}
s Zeod AAE & TollA 242 1246(57.1%)%F 769(53.5%)
of| A Al =l ©d o] u| ¥t 77t 84l(66.7%)9) 43
o(56.5%), B T A A7} 16(8.3%)2F 490(5.2%) A
o gt shuto] 7+t 7¢)(58.3%)9F 1691(21.1%) 2 A
2 oozt Ak P <0.012). BAA HrdedollA] AAlo] K
ol 7971 579(75.0%) R 3 w744 drdadollA &l A7}
Hel 73571 141(8.3%)$AvH(Table 11). B¢ A AA= &
TollA 72+ 44(19.0%)9F 5101(35.9%)ll 4 A 388l E=dl
H|ZAAA gded FollAl e AR o] Fade BHyom, 4
A4 ehde] Foll A= 374(72.5%)0 AWk o)A AAS
el 9l th(Table 6).
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Table 6. Radiologic and hepatobiliary scan findings

Findings Acalculous  Calculous p-value
(%) (%)
Ultrasonogram
Stone 0 (0) 112 (90.3) NS~
GB' wall thickening
7 (43.7) 38 (30.6) NS
(4 mm<)
GB dilatation
7 em<) 7 (43.7) 29 (233) NS
Pericholecystic fluid 3 (18.7) 4 (3.2) NS
GB sludge 6 (37.5) 0 (0) NS
Computed tomography
Stone 0 (0) 57 (75.0) NS
GB wall thickening 8 (66.6) 43 (565) NS
(4 mm<)
GB dilatation
7 em<) 7 (58.3) 16 21.1)  0.012
Pericholecystic fluid 1 (8.3) 4 (5.2) 0.033
GB sludge 1 (8.3) 0 (0) NS
Hepatobiliary scan
Effective contraction 0 (0) 14 (27.4) NS
GB visualization 2 (50.0) 42 (82.3) NS

*NS = not significant; "GB = gall bladder.
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7} 22 4001(19.0%)9F 42001(29.6%), B¢ Fkol W 7
27} Zhzb 1260(57.1%)$} 2000(14.1%), Bd A Zo] e
7874 47 101(4.8%)2F 11(0.7%)0l A4 3 %54911:}. o]}
ol HAA gdels v Es T35 AT uAAA &

JoAFolA B e W E2 ekl EA4 S9lt g

£ ATE e shslont WA

7 204](28.5%)3} 1104](57.8%)959. , uva% %%%ii‘oﬂ
4+ E.coli7} 141](14.2%), Enterobacter”} 1d](14.2%)7} gk
own EF wiokig wAsA Xkl AAA wddd
Toll A= E.coli7} 4491(21.0%), Group D enterococcus”} 2|
(10.5%), KlebsiellaZ} 294](10.5%), En- terobacter”} 1<](5.2%),
Proteus”} 194](5.2%), Pseudomonas”} 14|(5.2%)2 A4 757}
tpefatelon I 5 Ecolio] 71 ol W% F53ith
Fazboll At vk At FAF vzt §lodch(Table 9).

Table 7. Surgical Treatment of acalculous and calculous cholecy-
stitis

Acalculous Calculous  Total
(%) (%) (%)

Treatment

Laparoscopic cholecystectomy 3 (142) 48 (33.8) 51 (31.2)

Open cholecystectomy 17 (81.0) 75 (52.8) 92 (56.4)

Laparoscopic cholecystectomy 1 @7) 535 6G6)
— open cholecystectomy

Open cholecystectomy 00 14 98 14 85)

with CBD* exploration
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Table 9. Bile culture of acalculous and calculous cholecystitis

Organism Acalculous Calculous Total

& (%) (%) (%)
E.coli 1 (14.2) 4 (21.0) 5 (19.2)
Enterobacter 1 (14.2) 1 (5.2 2 (17.6)
Group D enterococcus 0 (0) 2 (10.5) 2 (7.6)
Klebsiella 0 (0) 2 (10.5) 2 (7.6)
Proteus 0 (0) 1 (5.2 1 (3.8)
Pseudomonas 0 (0) 1 (5.2 1 (3.8)
Total 2 (28.5) 11 (57.8) 13 (50)

*CBD = common bile duct.

Table 8. Operative findings of acalculous and calculous cholecy-
stitis

Acalculous Calculous  Total

Table 10. Complication and mortality of acalculous and calculous
cholecystitis

Complication Acalculous (%) Calculous (%) Total (%)

Operative findings Wound infection 1 (4.8 5 @3.5) 6 (3.6)
(%) (%) (%) .

Pneumonia 1 4.8) 3 (2.1 4 (2.4)

Mild cholecystitis 4 (190) 79 (55.6) 83 (50.9) Atelectasis 1 (4.8) 1(0.7) 2 (12)
Gangrenous cholecystitis 4 (19.0) 42 (29.6) 46 (28.2) Tleus 1 (4.8) 1 (0.7) 2 (12)
Empyema 12 (57.1) 20 (14.1) 32 (19.6) Arrhythmia 0 (0 2 (149 212
Cholecystitis with perforation 1 (4.8) 107 212 Death 0 O 1 (0.7) 1 (0.6)
Total 21 (100) 142 (100) 163 (100) Total 4 (19.0) 13 9.1) 17 (10.4)
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Table 11. The relationship of classified pathological degrees of inflammation and radiologic findings of USG (ultrasonography) and CT
(computed tomography) at acalculous cholecystitis

Severity of inflammation

Radiologic study Corre%atilon
1+ No. 2+ No. 3+ No. Total No. coefficient
USG wall thickening 1* 2 3 2 7 0.452
0* 6 3 0 9
USG GB dilatation 1 2 4 1 7 0.331
0 6 2 1 9
USG pericholecystic 1 1 1 1 3 0.230
fluid collection 0 7 5 1 13
USG total abnormal findings' 3 0 1 0 1 0554
2 2 0 2 4
1 1 5 0 6
0 5 0 0 5
CT wall thickening' 1 1 3 4 8 0.650"
0 3 1 0 4
CT GB dilatation’ 1 1 2 4 7 0.621°
0 3 2 0 5
CT pericholecystic 1 0 0 1 1 0.369
fluid collection 0 4 4 3 11
CT total abnormal findings' 3 0 0 1 1 0.747'
2 1 1 3 5
1 0 3 0 3
0 3 0 0 3
*1 = positive; 0 = negative; ' ) i ) Yo P<0.05; - P<0.01; ' ) " = sum of individual score.
12) 24 ¥ MY HYHo BEF (i AAksh g 2hed: Spearman®] AT 0747, P<

. =5 s} gk 2o HA oA 7hA A
JHZJA7E Y th(Table 11).

272 £AE 59l S5 27 12(57.1%)2 5441(38.0%)
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