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= Abstract =

Clinical Analysis of Patients with Acute Appendicitis Operated on during
the Night Time Compared with that during the Day Time

Dong Il Lee, M.D., Sung In Choi, M.D. and Jae Hwan Moon, M.D.

Department of General Surgery, Hanil Hospital, Seoul, Korea

Purpose: During the night time decision making on patients suspicious of appendicitis
is often difficult because diagnosis and timing for operation are frequently delayed. There-

~ fore, we dnalyzed above cases and solution is suggested. Methods: This retrospective

study included 360 patients who underwent laparotomies for suspected appendicitis at
Hanil Hospital during one year, from March 1998 to Feb. 1999. They were divided into
two groups according to presenting time to physician (Day time: 6 a.m. to 6 p.m., Night
time: 6 p.m. to 6 a.m.). Sex & age distribution, time of presentation to physician, duration
of symptoms, symptoms & physical findings, white blood cell counts, interval from presen-
tation to operation, hospital stay, and pathologic diagnosis were compared. Results: There
were no significant differences in sex & age distribution, duration of symptoms, symptoms
& physical findings, white blood cell counts, pathologic diagnosis between the two groups.
However, during the night time, the interval from presentation to operation was longer
than that of the day time (9.15 hours versus 4.83 hours, p<0.001), the rate of delayed

“appendectomy during the night was 58.0%, the rate of negative laparotomy increased when

appendectomy was delayed for more than 12 hours compared with less than 12 hours

(28.1% vs 11.7%, p<0.01), and in the cases with petforated appendicitis, delayed appen-

dectomy for more than 12 hours had longer hospital stay compared with less than 12 hours
(12 days vs 9.44 days, p<<0.01). Factors causing delayed appendectomy were related to
the physician (42.5%), lack of anesthetic & nursing supports (19.5%), failure to structure
the operation team (20.7%), and patient itself (17.3%). When white blood cell counts were

~ rechecked in the next morning, levels above 10,000 cells/mm’® were highly associated with

X

appendicitis‘ in contrast to that below 10,000 cells/mm’® (91.7% vs 43.5%, p <0.002).
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Conclusions: We suggest that (1) during the night time, when diagnosis for appendicitis

is uncertain, it must be supported by active clinical review, advices from senior staff, and
special diagnostic methods (ultrasonography, etc); (2) rechecked white blood cell counts
above 10,000 cells/mm’ in the next morning may contribute to diagnosis and decision for
early operation; (3) if operation is decided in the next morning, operation should be done

before or between the elective operations, especially in case of suspected perforation, to

teduce complications and length of hospital stay.

- Key Words: Appendicitis, Night, Delayed appendectomy, Rechecked white blood cell

counts
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o8 Zoli= g1gicHp>0.05)(Table 1).

A EEE HA 4AlolA H 3 84474R) chek
shglom, 10t} 20t)7F Fokgd A A A ]
50% (180/360)% 1=kl 3, 10LH9} 2001 &
H]§-& Zop7k 77} 43.1% (91/210), 59.4% (89/150)
Z oftoll Al T Al Vhebikri(p<0.005)(Table 2).

2) LHQ A|ZKtime of presentation to physician)

Fole B S-S 9%l HAS wHER
o, ofzkolls Aol 22 a5l chTable 3).
A7oNA LFE HL oA 6 pmAAE ep],
AL 6 pmolld AH7NAS Wi

Table 1. Sex distribution according to the time of pre-

sentation
Sex ~ Day Night Total
Male 107 (50.7)* 89 (59.3)* 196 (54.4)
Female 103 (49.3) 61 (40.7) 164 (45.6)
Total 210 (100) 150 (100) 360 (100)

Values in parentheses are percentages.
* 4 2=2.477, p>0.05

Table 2. Age distribution according to the time of pre-

sentation

Age Day Night Total
0~10 4 21 (10.0) 15 (10.0) 36 (10.0)
11-~20 45 (21.3) 40 (26.7) 85 (23.6)
21~30 46 (21.8) 49 (32.7) 95 (26.4)
31~40 44 (20.8) 19 (12.8) 63 (17.5)
41~50 . 20 (9.5) 10 (6.7) 30 (8.3)
»51~60 16 (7.6) 8 (5.4) 24 (6.7)
61~70 10 4.7) 3 2.0 13 (3.6)
>70 8 (3.8) 6 (4.0) 14 (3.9)
Total 210(100) 150 (100) 360 (100)

Values in ‘parentheses are percentages.
x”= 8959, p<0.005; 2nd plus 3rd decades
Day 91/210 (43.1%), Night 89/150 (59.4%) compared

154 5% 199 ~

3) W3 J[ZHduration of symptoms)

AFA 59 A= WY 7o) 4847} o]}
Q0 AS7 dEBoIgon Fokt A7 89.6%
(120/134), 85.3% (91/106)%. zA E]o] Xfol7) 19
tHp>0.05). E3 HFA F59 A= WEY)
7o) 12417 olekel A7t B RoIGow] Fob
7+ Z+7F 88.2% (30/34), 82.3% (14/17E ZAE o]
Apol7h PR Hp >0.05). A, F4 dAF o
H7|7bo] 48A7kg 2Tl 7390l K -ZH]E(per-
foration rate)%= SoF7y 242t 53.3% (16/30), 58.3%
(IN2HE Zol7t ¢l rhp >0.05)(Table 4).

4) M U O[&H AZ(symptoms & physical
findings)

ZTHollA HPAH QA B-REE(classic abdomi-

Table 3. Incidence in relation to the time of presentation
to physician

Time of presentation Patients
Day 210 (100) 6am ~noon 79 (37.6)
noon ~ 6pm 131 (62.4)
Night 150 (100) 6pm ~MN 116 (77.3)
MN ~ 6am 34 (22.7)

Values in parentheses are percentages.
MN = midnight

Table 4. Incidence according to the duration of symptoms

Duration Day Night

(hours) Inflamed Perforated Inflamed Perforated
<24 95 (70.9) 9 (26.5) 77 (72.1) 8 (47.1)
~48 25 (18.7) 9 (26.5) 14 (132) 2 (11.8)
~72 8 (59 12 (35.3) 4 (3.8) 4 (235
>72 6 (4.5) 4 (11.7) 109 30717
Total 134 (100) 34 (100) 106 (100) 17 (100)

Values in parentheses are percentages.
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Table 5. Incidence of proven appendicitis according to the

Table 7. Incidence of initial white blood cell counts in

symptoms proven appendicitis
Symptoms Day Night I_illlll;;);};;%; Day Night " Total
Typical pain 44 (95.6) 43 (96.7)
Vomiting 45 (3822) 84 (92.0) <10,000 18 (107) 13 (10.6) 31 (10.7)
: 10,000~ 15,000 76 (45.2) 51 (41.5) 127 (43.6)
Values in parentheses are percentages. 15,000 ~20,000 65 (38.7) 51 (41.5) 116 (39.8)
typical pain; x2= 1.753, p>0.05 >20,000 9 (5.4) 8 (6.4) 17 (5.9)
vomiting; x> = 0.562, p>0.05
‘ Total 168 (100) 123 (100) 291 (100)

Table 6. Incidence of proven appendicitis according to the
physical findings

Physicai findings Day Night
Fever (>?;7.5°C) 20 (58.8) 12 (70.6)
Rebound tenderness 139 (80.8) 89 (81.7)

Values in parentheses are percentages.
- fever; x°= 0.671, p>0.05
rebound tenderness; x “= 0.030, p>0.05

nal pain)& A F} AshHolA] $pun B

E‘OE 240]54 3\-% El- 15_1], ;qoam Eio]
Qe BAE FAFFHY WEE Fopgk Aoz}

$19tHp>0.05). ¥E3F, L& (vomiting)7} = 3=}
FollE I HIEE Fokzt Ze)7t ¢1gep>0.05)
(Table 5). 37.5°C o] 49| ubed(fever) BAE F4=
o] BlEE okt 23t Aol 2lithp>0.05).
HHE ok E (rebound tendemness)o] QU= 3k} Fol| %
I HIEE Folk Xel7h flgiehp >0.05)(Table 6).

5) “—'I%—T-l Z=(white blood cell counts)

wiE —,—7} 10,000cells/mm’ ©] A9 A} FA
Frad e ulEE F7) 89.3% (150/168), ok7F 89.7%
(110/123)2 x}e)7} 214 th(p>0.05)(Table 7).

of7}ol|A] th B drgo] oiy)E 87HE 521
(59.7%)2 Thg'd 7:00 am.ol] WEF F5 A
3k} o] wigL, Ty} 10,000 cells/mm’ ©]4+<l
WH—«]‘ T HIEE 917% (33/36)019 3,
10,000 cells/mm ojukel 3latel| A= 43.5% (7/16)
Z veht 208 Xpol7h U chp<0.002)(Table 8).

Values in parentheses are percentages.

Table 8. Incidence of rechecked counts compared with
initial leukocyte counts

Initial (cells/mm®)

Rechecked
3 Total
(cellsfmm’) 15,000 ~15,000 ~20,000 >20,000
<10000 7@ 6@3) 2() 1) 16 (D*
~15000 1(1) 20 (18) 7 (7) 28 (26)
~20,000 33 1) 4@
>20,000 1() 32 403

Values in parentheses are numbers of patients in appen-
dicitis, * z %= 14.324, p<0.002

AolwAl x7] WiEF FHh Fu1e ok Ak
9 YulE Fov®, ojzf] A AMHAAR 3
A} F 17.3% (9/52)0 £, o] F sulo] &%
Ao #YEPEY ol MAAG 59 A
2] 20% (8/40)ell A }A ek

6) LIRIOM +=&7X| X|odA|ZHinterval from

presentation to operation)

WA G471 9] AL obzhellA] EZR
t} oF 527+ B} X od¥ 2 rHp<0.001)(Table 9). TE
3, Z7lE 1247 o] Ads AT} 04%
(1210)5}el] glRort, oftolls thgd 6 am.o]
32 Fgo] wA AU} 58% (87/150)0]% e
w, 3 F 1247 o] uFolR A= 38.0%
(57/150)0] %tk Fge] vhg EE Ar[dE 87THF
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Table 9. Incidence of the interval from presentation to
operation & average interval

Time Day Night Total
~6 hr 168 (80.0) 64 (42.7) 232 (64.4)
~12 hr 41 (19.5) 29 (19.3) 70 (19.4)
~24 hr 105 57 (380) 58 (16.2)
Total 210 (100) 150 (100) 360 (100)
Average 4.83* 9.15% 6.97

interval (hours)

Values in parentheses are percentages.
= 8.70, p<0.001

Table 10. Incidence of delayed appendectomy over night
according to the time of presentation

Patients 6pm~MN MN ~ 6am

Delayed % %
appendectomy’ 55 (47.4) 32 (94.1)
Total 116 (100) 34 (100)

Values in parentheses are percentages, MN; midnight.
= 23.40, p<0.001

159 ako] 1 th&idoll BE 283 H4A4 S9) 3
A AAE Feshgleh &, 29600 pm~
ZAyell NLR BA7E AokRH ~6: 00 am)o]
WRE SR Sgo] T ol AA7HATHp<
0.001)(Tab‘1¢ 10). =3, FA F5doezm v 5l
obt BAE FETA 1247 o4 AAD AL
= 33.3% .(41/123)0]9] 31, o] 8% (20%, 8/40)-2-
GRS '**oaowc}(y- AT e dE o

N-rl

[e5

719 AFA F79F TEMHA 247 vte g
£e 75‘-?—‘- A h.

ool Al o] thg PR AVEE ARE
HYE F 247} 817%E AAF 24K 9
53 gskedl, 2 F D’-Z}_/]/K},,] Ay B}
il

198 AR Qstel A7) HEHG AT
(25/37, 67.6%), *FE F8A X2 A% A|7H
ST, 189%), B €4 AR Bk

154 BSER 199 —

Table 11. Incidence of factors causing delayed appendec-
tomy over night

Patients

Factors
Physician 37 (42.5)
Lack of anesthetic & nursing supports 17 (19.5)
Failure to structure operation team 18 (20.7)
Patient 15 (17.3)
Total 87 (100)

Values in parentheses are percentages

Table 12. Incidence of diagnosis based on the pathologic

reports
Dignosis Day Night Total
Inflamed 134 (63.8) 106 (70.7) 240 (66.7)
Perforated 34 (16.2) 17 (11.3) 51 (14.3)
Normal 42 (200)* 27 (18.09)* 69 (19.0)
Total 210 (100) 150 (100) 360 (100)

Values in parentheses are percentages.
= 0.225, p>0.05

Z
=1

, A7 FA6/37, 13.5%) ol 7PE} Z ¥

A3 23, GE A e ]

TAol +E uwl, &3 A4le] & AA
Ag Bex RAR =g Fo7 gle 4
219l th(Table 11).

of e my AL oo o 4z

O, ot o fof

7) &|F ZITH(diagnosis by pathologic reports)
Welz4ey AFARL W3Y $4, W
4 35 A% 35 2R A 84
7WE-E-(the rate of negative laparotomy)-& 19% (69/
36001910, Fokzkoll o]zt siam<p>oos>
(Table 12). 2&1}, of7bell W HollA E7tA] 1
Al Zko] A A A" 7A-olA] &4 MEFS 12*]7F
wlube] ALK}l ] =9%chp<0.01)(Table 13).
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Ak 454 43 AR Foktt FnF

e, o|F v Feld %REFo] 7hg gl 1}
B, 2 9 A7 9shad, A4, B 3

-~

A A%, AR ALY, A, 224 7
ol Rk z2la, &o] Da A5E 42%
G699 FEeIR Tl WAR ARG, @, di
Z9 So|cl(Table 14).

8) ¥l J|ZH(length of hospital stay)

sols) WelzAd AUz BF YV
FoE7r 242 o)zt gl ch(Table 15, 16). =
O] ]

s
FZbell elehol 54747 12402ke]4 X5
4 Fedeld 28A e ASsh 99 7]

rlo ofy

0 O
T

o2 ot
[o]

Table 13. Incidence of negative laparotomy according to
time of delay in the night

Laparotomy <12 hours >12 hours
" Negative’ 11 (11.7)* 16 (28.1)*
Positive 82 (88.3) -+ 41 (71.9)
Total 93 (100) 57 (100)

Values in parentheses are percentages.
*y?= 6316, p<0.01

e A4H 2% -

T4 2ol7k YATHp>005). 12k, ofzke]
Wdste] $EARA 1247 o4 Ad® WEA
F5AAE 1247 He g Ad® FeH
U 717Fo] <k 2.5U7 o] A rHp<0.01)(Table
7. 2 AfEe & vhl@m), 34 g ed)el
AL, 8% F 6FollAl thebget.

| &
ofztell B FAHE] $ER FFoT SF
Aol Ngsie, o]F AR FA F5dez
au, okzk

hizke] Aul: AA 119 : 12 Dumn,! =X
% F59) 1.05~129: 15} wlselQdm, Fokzk
Zb2b 101, 146 1 12 ofglell @2 &7} <zt v
FEsIR o, Fo8 Zol= gl th(Table 1). 7}
z Hl % (peak incidence)E X}A| sl I8 o)
= 10the} 200HE AAFS] 50%E XA A L,

Table 14. Incidence of other intraabdominal conditions

Other intraabdominal conditions Day Night Total
Non-specific abdominal pain 17 (40.5) 4 (14.8) 21 (304)
Mesenteric lymphadenitis 10 (23.8) 5 (18.5) 15 (21.7)
o Gastroenteritis 6 (14.3) 6 (22.2) 12 (17.9)
Non surgical (7) Pelvic Inflammatory Disease 5 (11.9) 5 (18.5) 10 (14.5)
Cecal diverticulitis 3 (7.1 4 (14.8) 7 (10.1)

Pancreatitis 1 2.4 1 (1.4)

Urinary Tract Infection 1 3.7 1 (1.4

) Perforated cecal diverticulitis 1 24 1 (1.9
Surgical (3) Pyosalpinx 1 3.7 1 (14
Ovarian hemorrhage 1 @37 1(1.4)
v Total 42 (100) 27 (100) 69 (100)

Values in parentheses are percentages.
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Table 15. Incidence of the hospital stay for appendicitis

D Day Night

ays inflamed  perforated inflamed perforated
~7 124 (92.5) 4 (11.7) 101 (953) 1 (5.8)
~10 10 (7.5) 16 (47.1) 4 (3.8) 8 (47.1)
>10, 0 (0) 14 (41.2) 109 8 @D
Total 134 (100) 34 (100) 106 (100) 17 (100)

Values in parentheses are percentages.

Table 16. Mean length of the hospital stay for pathologic

diagnosis
Mean length (Days) Day Night
Inflamed 6.410 6.405
Perforated 9.970 10.64
Normal 6.380 6.629

Inflamed; z = .0.033, p>>0.05, Perforated; t = 0.780, p>
0.05, Normal; z = 0.668, p>0.05

oA 2% FE, AL AE 959 6091
o} ggke. e, 10019} 20008 ¢ w] g of
ZrollA e o B B¥E AR chp<
0.005)(Table 2). ¥3} 3FLSo] Wsl= A7ke =
e F2 9%, of7he A A7 A rh(Table
3). ol olulx Fe Eo Bt Y A TEAZ
£ HEE F7 BF AQNE A3 ofztol WY
& 27 e J108A gt 2R
SEEE E2oL} AYPYR BB e g
9] F4(Table 5), ¥H5 %, W S oj¥A]
ZA(Table 6)7} WETS(Table 7)NA] Fok7koll
AP F5 DAY Zol7t gilek. o)A F
O} EAEL E5edoT SoletAl Eo]% A
ohUe], Martin§°9] ¥ 39} o] &4 MEH
Ao A 5 Bgch gl Whites,” KoepsellS,? Claire
5°7F Murphy5-ell. e}s A ZFedol A WY
A WH7Izke] AFF AFEol Foha sy
2 °ﬂ'—?°ﬂﬂ W g 7] 7ko] 48A17F o] TollA A
F-go] =gkl Folkzol Hol7} 2iirh(Table 4).

o ox £ w of

Table 17. Mean length of the hospital stay according to
time of delayed operation

Mean length (days) <12 hours >12 hours
Inflamed 6.33 6.59
Perforated 9.44* 12*

Inflamed; z = 1.245, p>>0.05, *Perforated; t = 2.396, p<
0.01

WY Al A 8 Wl 33 $ad
AAQE Sasso® ol oelm WET $=71 10,000
cellymm’ o] 4 o 4l Aol 227} ik
3 3gck AAEe A ™8t 4271 10,000
cells/mm’ 0] 49l =939 HIEE Fofzbe] X}o)
£ 9927 SassoE"'7 Young'?e] Harel| A9} 7
o] £7] MEF + I AARZE F5H9 & 2
& 8 o gldck(Table 7). 22, F40)
o2 ‘:jfi ;q A% A b & 7:00 amell A
A =7} 10,000 cells/mm’® o] A+ w7}
o wky uﬂic} 79 HEE E9ve<
0.002)(Table 8). Martins-°% & Z3t9] ME7]7ro]
6~ 12X 7ko| ] 2~4X] 7k kAo 2 AL Wy
F7E 10,000 cells/mm’ o] 4% w] Z15h%] oju|7}
At R, o] WEF F FHE g d 2
Aell AAAAE F59 A 5417 AAd
B £88 & Aotk aah, ARSL AHA
g WiE T Frt 27] FXE FrksbEA a5
2|7} 10,000 cells/mm’ o] AFQ) 7 L-ofjul 2= 2]
e A% oulE T e, ol ASv AHA
g BAF FFAeE vehd 4193 99%(19.5%
941kl BMPFE A Qfo} Xwkol] IA Ego] H
A Eatgdeh. 283, SassoS''IF Hoffmans'9)
Hirel]l oJsbd 3T AEY WYY A {0l
75% o]/golw e Flxtol] 297} uka &%

e, AREL o] WEF MEE HAAVL F-83]
b3 Hxjuk B AR oA AAY} 2% 3
Al o] Felvt AFst vie} AlYslA] Esheich

W ¥ FE7A B WA FhEdg
ofztell <k 5417F v] B hrh(p<0.001). T, ofzt
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ol Welste) Sol Bhed @A 64] o2 A
oIx] = A= 58%(87/150)905. L = 66%(57/87)
7k 12407F o) 4 AdsIg ort, FRHIAE 12412
Ad=E A7 05%12100%
(Table 9). Ao} AZkell WY Fabiz Fsol o
Sz AQHE Aot AY Al wgshe
ApE o Bivhp <0.001)(Table 10). ¥H, ofzh
ol it} F4olow HuE AAEE Fgol
1241704 AdE A} vl 333% (41/123)0
3L, o|F 20% (840)7k HEA Fodelgict ol
2 ool Uiflshe BAF Féol AdHE
Sk w3, B8 Aokl A7t Bk o
AR}, McleanEMO]] sl S&x)e] A8SE of
2 A Aol e FRe Faskdw shed),
omoﬂL Tfoaoﬂ e A

o} TEol

—‘?—é—(mexpenenced

‘Dl e ol 44

FEr 75 58 27 £ S0l %l'% T At
3 dhh B ATOIAE 919 2o Aol viekyk
o), o]d FRELS Melean''e] £ vHE
A} o) Asenior sffehe] 1UF PEE J3
2 H2AD F 9o AREE AZRE ol
o 3 9 GE olfzE FAG HA=E 9

SR sl 45 Aol ¥ o, FEA)
o7t A Wit 2 sl 234 AP E
W, WA 222 OE & BF A4S A
B3 Fo7F i 497 ferk(Table 11),
o] & ® FAIF F&A FAEL UE o
o W9 Fo W2z HAY F A, Bl o)
W 2258 BAA LY AP FIE A
oz 042 4 ddn AAEE Az,

AA FAE A JNE-E(the rate of negative
laparotomY)-% 19%2 =7 oa& B alshislig
15~20%2F Rl 7k G, Fobztell Aol WS
thH(Table 12). &), White%—,7 Koespell S5} Mec-
leangoll 23t of7kol] st FE7AA A
AA|Zbe] Zgl"f“‘%(is/‘]ﬂ o14h AEHQ YA WA
o o4 ABEE YEGS Sk, £ o
FolAE okztel HANA FE7HA 12417 o] 4

Z743} wlszehe] ofzhol}

\o

]3]

s
B
LY
o
of
i\
o
lo

dgH 2F -

A® Aol A JMEEo] 233 1247 b
Q) 7-¢-Ert Egkehp<0.01)(Table 13). L o]

S
dlo
i

Arrd A8 (elective operative list),
HA Al¥ (elective radiologic schedule)
Tg715d Algte] A3, tHE
Tdol ¢ FHEFLE FE
o ek Az meba,
Hoffmans,"” AndersonS" %} KniskernE'2] %}
A% TheelE ko] FRAT Aol AP
W 34 D ojo 229l ALES Hatol 3
AAH G 2395 E83took
< 9% F ddx 2o w3, 24
A E A4S chekgtd], DumnE'# of
B S0 o)slm 3803 ZARAU H )
AE v 5oy BEFEE vRsS &
A4, AAAERE £, T 454
AR AAY, A, L2A FEF 59
o] HF-EOINLO7%), ¢, ¢
WAR A AF T T8 ARGC%)
%= 9lA=dl(Table 14), H1E°] A BREE] A
B3 el w4Ed A AL FSN}
g2 BT iosedg 6 aaein)

Hi AL Fokgtell AZH R Xolrt ¢l
S E=|(Table 15, 16), okzkell AR pollA] 5
$ol BEUE A7 o4 AQHUT, FEF
A FHYeR BRYANL ASE Avh)
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