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= Abstract=

Discriminant Equation Predicting the Perforation Status
for Acute Appendicitis Patients

Seog Ki Min, M.D).,, Joon Hee Lee, M.D., Brung Ook Chung, M.D.
Min Gu Oh, M.D,, Sung Han Bae, M.D., Dong Il Park, M.D.
Woo Sup Ahn, M.D. and Jung Wook Suh, M.D.

Department of Surgery, Dong-Guk University College of Medicine

To investigate the risk factors associated with the perforation of appendix in the appendici-
tis patient, we reviewed the medical records of 2727 patients operated and proven
histopathologically to be acute appendicitis in Kyung-Ju hospital of Dong-Guk University, from
November 1, 1993 to October 31, 1994. OFf 227 appendectomy patients, 62(27.3%) were perforated
cases,

The factors significant for the perforation of appendix were the age of patient, symptom du-
ration, fever and the severity of abdominal pain, tenderness, rebound tendemess, abdominal
wall rigidity(p<0.05).

The operative mortality was nil and the overall rate of postoperative complication was 3.5%.
The rate of complication of perforated cases(8.1%) was significantly higher than that(2.4%) of
unperforated cases and the mean hospital stay of perforated cases(] .85 dyas) was significantly
longer than that(7.38 days) of unperforated cases(p<0.05).

We performed discriminant analysis to predict the perforation status preoperaively for the
patients with appendicitis by inputing 4 factors significant for the perforation of appenidix
such as the age of patient, symptom duration and severity of abdominal pain, abdominal wall
rigidity. By using this egation, we can predict the perforation status of appendix correctly with
level of 81.94% accuracy.
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Table 1. Age and sex distribution of 227 appendecto-

my CAses
MNo. of cases Percentage

Agelyears)
0~ 9 11 4.8
10~19 5l 22.5
20~29 42 18.5
30~39 46 20.3
4049 25 1.0
50-~-59 26 11.5
60~69 17 7.5
70+ 9 4.0

Sex

Male 112 49.3
Female 115 a7

Table 2. Incidence of perforation by age and sex

No. of Per-  Unper- Incidence of
cases  forated forated perforation(®)
Age*
0~ 9 L1 5 6 45.5
I0~19 al 8 43 15.7
20~29 42 B 34 19.0
30~39 46 12 34 26.1
4049 23 4 21 16.0
50~59 26 8 18 30.8
60~—69 17 10 7 58.8
0+ 9 7 2 77.8
Sex
Male 112 38 T4 33.9
Female 115 24 91 20.9

*. P<0.05 by Chi-square test
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Table 3. Symptom duration

cHp<0.05).
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Table 4. Incidence of perforation by symptom dura-

tion
— —_— = |

Symnm No. of Per-  Unper- Incidence
duration cases forated forated of perfora-
(hours J* tion (%)

0~24 131 17 114 13.0
25~48 55 19 36 345
4972 22 11 11 20.0
Ti+ 19 ] 4 78.9

* P<0.05 by Chi-square test

Table 5. Subjective symptoms

e —
dmsg::.?;ﬂ Trs] # No. of cases Percentage No. of cases Percentage

0~24 131 57.7 Abdominal pain 227 100.0

25 48 5 249 Nausea 131 57.7

49~72 99 9.7 Vomiting 84 37.0

734 19 3.4 Diarrhea 3l 13.7

Constipation 22 9.7

#: the period from symptom onset to the time of Anorexia 115 50.7

SUrgery
Table 6. Incidence of perforation by subjective symptoms
. — e e
Incidence of
Mo. of cases  Perforated Unperforated )
perforation(%)
Abdominal pain®*

right lower quadrant abdomen 157 32 125 20.4
whole lower abdomen or right abdomen 47 19 28 40.4
whole abdomen 23 11 12 47.4
Nausea - 131 38 93 29.0
Vomiting B4 30 54 35.0
Diarrhea al T 24 22.6
Constipation 22 4 18 18.2
Anorexia 115 36 79 313

*: P<0.05 by Chi-square test
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Table 7. Physical findings

MNo.of Percen-
cases tage
Tenderness
Absent l 0.4
Right lower quadrant abdomen 191 B4.1
Other sites 35 15.4
Rebound tenderness
Absent B3 36.6
RLQ 129 56.8
Other sites 15 b.6
Rigidity on abdominal wall
Absent 177 78.0
RLOQ 43 189
Other sites 7 3.1
Fever
Normal(<Z37.87T) 45 19.8
Febrile(>37.87T) 182 80.2

RLQ: Right lower quadrant abdomen
Other sites: Both lower abdomen or right side ab-
domen or whole abdomen

¥ EE AR Sydae] Te(3.1%)H byl
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Table 8. incidence of perforation by physical find.

ings
—
No.of Per- Unper- Incidence
cases forated forated Of PEFfora-
tion(%)

Tendeness

Absent | 0 1 0.0

RLQ 191 45 146 23.6

Other sites 35 17 18 48.6
Rebound tenderness

Absent 83 13 0 15.7

RLQ 129 38 9] 29.5

Other sites 15 11 4 73.3
Rigidity

Absent 177 34 143 19.2

RLQ 43 24 19 058

Other sites 7 4 3 57.1
Fever

Mormal

(<3787) 45 20 25 444
Febrile
(=3787) 182 42 140 23.1

RLG: Right lower quadrant abdomen
Other sites: Both lower abdomen or right side ab-
domen or whole abdomen
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A0.4%)2] Fo2 epyton 245502 ga ¥
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Table 9. Laboratory findings

— e

No. of cases Percentage

Leukocytosis®

No 41 18.1

Yes 106 81.9
urinalysis fer WBC

Normali(l~3/HPF) 154 67.8

Borderline(4~ 10/HPF) 47 20.7

Abnormal(l1+ /HPF) 26 1.5
Urinalysis for RBC

Normal(0~1/HPF) 9] 40.1

Borderline(2~10/HPF) 113 49.8

Abnormal(ll+ /HPF) 23 10.1

*: Criteria for leukocytosis is WBC count greater
than 10,000 per cubic mm

WBC: White blood cells, RBC: Red blood cells,
HPF: High power field

Table 10. Incidence of perforation by laboratory findings

=== ——= T q*ﬁ__.
Incidence of
Na. S5 Perforated u forat
o.of ca erfora nperforated perforation (%)
Leukocytosis*®
No 41 8 33 19.5
Yes 1856 54 132 29.0
Urinalysis for WBC
MNormal(0~3/HPF) 154 37 117 24.0
Borderline(d4~ 10,/HPF) 47 14 33 29.8
Abnormalill + /HPF) 26 11 15 423
Urinalysis for RBC
Normal(0-~1,/HPF) 9] 20 71 22.0
Borderline (2~ 10/HPF) 113 15 78 310
Abnormal(ll + /HPF) 23 T 16 304

*: Criteria for leukocytosis is WBC count greater than 10,000 per cubic mm
WBC: White blood cells, RBC: Red blood cells, HPF: High power field
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Table 11. Incidence of perforation by appendiceal lo-

cation
Incidence
No.of Per- Unper-
of perfora-
cazes forated forated ;
tion{% )
Retrocecal 173 42 131 24.3
Pelvic S0 17 33 34.0
Retroileal 1 1 0 100.0
Retroperitoneal 3 2 l 66.7

Table 12. Distribution of drainage status by perfora-

tion status
Perforated Unperforated
Mao. - MNo. %o
Drainage status
No 19 30.6 158 05.8
Yes 43 69.4 ) 42

e 14(0.4%)2 HA=q P43 $HFL 3.5%
eldel. ¥ HF HAEE HEdde vips
Aldeq ol wlep wlats] B, w|HFAH Frd #a)
1654 718d 4(2.4%)7F T8 vedoe T
9 822 624 7hSd] 54(8.1%)7F 2L e
fr2lgh afelzh ddchp<0.05). wisss g 2
2L 50l ZHEd TeA(14.0%)7F gesg ¥elw vy
F& Al oke a2} |77« FpEu) 26(1.1%)7)
EEE o F2d 3e)E JYeldy slzchp<
0.05). =4 wAGE HFdefo} vlye Algogiyge
Mg £ olE A28 Fold fhwE wyEgFE v
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S A Madch A wlHEEAA fEes 4
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o ZAge vleed Ay 7o geE 2y Ee 116
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(Table 13).
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Table 13. Incidence of complication by perforation
status and/or drainage status

No. of Complication
cases No. Yo
Perforation status®
Unperforated 165 4 2.4
Perforated 62 5 8.1
Drainage status®
Mo 177 2 1.1
Yes al T 14.0
Unperforated®
Without drainge 158 2 1.3
With drainage 7 2 28.6
Perforated
Without drainge 19 0 0.0
With drainage 43 5 1.6

*: P<0.05 by T-test compared with the value of
other category

Table 14. Mean days of hospitalization by perfora-
tion status and ‘or drainage status

No. of Days of
cases hospitalization
Mean + 5.D.
Perforation status®
Unperforated 165 TA38+1.98
Perforated 62 11.B5+4.43
Drainage status®
No 177 751 £2.22
Yes 50 12.48 +4.32
Unperforated*
Without drainge 158 1.22+1.74
With drainage T 11.00+3.42
Perforated
Without drainge 19 9.89+3.84
With drainage 43 1272 4,44

*. P<005 by T-test compared with the value of
other category
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Table 15, Standard canonical discriminant function coefficients

Independent variables

¥V1: Symptom duration(days)
V2: Rigidity on abdominal wallid, 1, 2)*

V3 Agelyears)
V& Abdominal pain(l, 2,3)

Discriminant function coefficents
0.7182
0.4320
0.3855
0.2687

Risk of perforated appendicitis §

=0,019 V] +0.022 V3+ 0910 V2+0.412 V4—2.26] (constant)

§: 7 2aqld didaled & Ae] ghe] 06875 ¢l4ds perforated appendicitis® 714, T vigtel = unpefo-
rated appenicitis® I+ (Percentage correctly classified by the equation: §1.94%)

*: No rigidity(0), rigidity localized to right lower quadrant abdomen(l), more diffuse rigidity(2)

t: Pain localized to right lower quadrant abdomen(l), whole lower abdominal or right abdominal paini(2),

whole abdominal pain(3)

FrEe 738419842 R2ld 3oz} 2t (p<
0.05). d¥717hE w5 AWy E2 2l e s
Algl ghate] qlgl7)7le] 12.48+£4.3292 wisad
A sl =] gk #abe] 751422298 FoEA
AHp<0.05). HF wAFe] His oA
DA HFde diss AYddyrdEE A1 5
olf HEF FelHe Y7 hE wlms 2okl |
HETe A wleEd A9 2o dL73ke] 1100+
3.424= A|dslz] g Fo| 722+ 17445 F29
atel7t lddevkp<0.05), #FF9] A= s g
Alegh F2| gllzghe] 12.72+4.442, A=) o
2 78] 980+3844U% F2|gF Alo)r} g1 (Table
14).
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g HTHT Bid Fo4 HF-ER Tanvel
mpel HEstd S4E L7, B3 A sl o,
5 559 944 veoldes HRqhEe] e, ubg
#52 e, $d #5+ Chisquare testell 4= &
2q Haplon) glae] dygyiifes B 4o
4 # 2] =|gic}(Table 15). o] 47}=] s<& oigig
Al o7 skl

Risk of perforated appendicitis §
=0.019 Symptom duration(hours)

<0022 Agelyears)+0.910 abdominal rigidity®
+0.412 Abdominal pain t —2.261{constant)

§: 7 mnals dsed 92 4o Zhe] 0.6875 ol4bald
perforated appendicitis® 745, 2 v|tels| unpefo-
rated appenicitis 2 25

*' No rigidity(0), rigidity localized to right lower
quadrant abdomen(l), more diffuse rigidity(2)

t: pain localized to right lower quadrant abdo-
men(l), whole lower abdominal or right abdominal
paini(2), whole abdominal pain(3)

¥ 9y g olgdd 249 AT 472 45
g 5 i FHE dolusteiy A7) 4o)e] Mdw
T old-#ste] 81.94%2) MYk (hit ratio)s At
T algdch

i) 4
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de® oEd #21 A[HE dids2 sy o
Frd HTEE 2 gz 244 5 ¢lgdch

2 odFelld bzl 227 F 62«7} AT B

Holo4 HFEFL 27.3%8 ety o8 ATAE

8 4=z} wlestge M Adwl HTELE 10~

— 37—
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