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Introduction 1 Acute appendicitis is the most common acute surgical condition. Too
early operation may reduce the chance of appendiceal perforation but
increases negative appendectomy cases. These two outcomes must be
weighted carefully before the surgical treatment is performed.

Objective : To find out negative appendectomy rate, perforation rate, and clinical
factors associated with negative appendectomy and ruptured appendicitis
in Princess Maha Chakri Sririndhorn Medical Center (PMSMC).

Setting : PMSMC tertiary care setting.
Study design : Retrospective descriptive study.
Patients :  All patients who were diagnosed as acute appendicitis at PMSMC from

2003 to 2008. Incidental appendectomy, interval appendectomy, and
patients’ age under 6 years were excluded from the study.

Methods :  Medical records, operative notes, and pathological reports of patients
with acute appendicitis who underwent appendectomy during the study
periods were reviewed. Variables of interest were, namely: age, gender,
stage of appendix described by the surgeon and pathological reports.
Migratory pain, anorexia, vomiting, right lower quadrant rebound (RLQR)
and tender (RLQT), fever, leucocytosis, and shifting to the left were
collected. Statistical analysis was performed using descriptive statistics,

student t test, and Chi square test.

* Department of Surgery, Princess Maha Chakri Sririndhorn Medical Center, Faculty of Medicine, Srinakharinwirot University,
Nakhon Nayok, Thailand, 26120



280 wians lsanidmiAina Chula Med J

Result ¢ There were 454 patients. Their mean age was 30.61 years old.
Appendicitis was diagnosed equally in male and female patients. Negative
appendectomy rate of 13.40 % was reported. The female patients were
were more likely to be diagnosed negative appendectomy than the male
with statistically significant (P = 0.02). Perforation rate in our series was
15.64 %. Being female (P = 0.02) without fever (P < 0.01), no migratory
pain (P < 0.001), no anorexia (P = 0.005), no nausea/vomiting
(P < 0.001), no leucocytosis (P < 0.001), and having no tender or rebound
at the right lower area of the abdomen, these were significantly associated
with negative appendectomy (P < 0.001). Factors associated with ruptured
appendectomy were right lower quadrant tender (P = 0.04), duration of
RLQ pain prior to operation (P<0.001), rebound (P < 0.01) and leucocytosis
especially WBC more than 15,000 /mm’ (P < 0.001).

Conclusion :  Negative appendectomy rate in our institute was the same as the generally
accepted rate (13.40 % and 10 - 15%, respectively. However, perforation
rate was quite low (15.64%). Factors associated with negative
appendectomy in our study including fernales gender, no fever, no
migratory pain, no anorexia, no nausea/vomiting, no leucocytosis and no
tender or rebound at the right lower area of the abdomen. Factor
associated with ruptured appendectomy were tender and rebound at
the right lower quadrant area, duration of RLQ pain prior to operation,

and leucocytosis.
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Appendicitis is the most common cause of
acute abdominal condition.”"? Its incidence is around
7 to 11/10,000 population per year.® ¥ The life-time
risk for appendicitis is approximately 8.6% and 6.7%
for male and female, respectively.” This makes
appendectomy the most common performed surgical
operation. Approximately, 300,000 appendectomies
are performed each year in the USA.®

It has been believed that appendicitis
progresses steadily from early inflammation to later
gangrene and perforation; therefore, appendectomy,
in timely fashion, is the treatment of choice for acute
appendicitis in order to control the source of infection,
reduce morbidity and mortality.® The problem is the
diagnosis of acute appendicitis, especially in the early
stage, is not easy even in the hand of an experienced
surgeon. Incorrect diagnosis of acute appendicitis
leads to unnecessary operation (negative
appendectomy) while delayed diagnosis and
treatment increases the risk for appendiceal
perforation, prolonged hospital length of stay, and
increases overall complications.®

The objectives of this study were to calculate
the negative appendectomy rate and the rate of
perforation at our institute, Princess Mahachakri
Sririndhorn Medical Center (PMSMC), which is a
teaching school hospital and to investigate the
significance of clinical predictors contributing to
negative appendectomy and ruptured appendicitis
which would be beneficial in many ways, e.g., for
educational purposes, such as the findings are as an
evidence-based study for improving the clinical
guidelines at our institute as well as for hospital
quality-control ( i.e., to determine whether the
hospital's negative appendectomy rate is within the

acceptable rate).
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Materials and Methods

Patients: We collected all cases of patients
who were diagnosed as acute appendicitis and were
treated by appendectomy at our institute between
2003 and 2008. There were all together 454 cases of
appendectomy cases within this period. Incidental
appendectomy, interval appendectomy, and patients
younger than 6 years old were excluded because
children younger than 6 years old are difficult to obtain
history and assess physical examination.

Medical records, operative notes, and
pathological reports were systematically retrospectively
reviewed. The variables of interest were age, gender,
stage of appendix described by the surgeon as well
as pathological reports. In negative appendectomy
and perforation group, the additional data that
complied with Alvarado score which were migratory
pain, anorexia, vomiting, right lower quadrant
tenderness (RLQT) and Rebound tenderness (RLQR),
fever, leucocytosis, and shifting to the left were also
collected.

Currently, the clinical guidelines for
appendicitis of our institute has been implemented for
few months. Therefore, all acute appendicitis patients
are managed along with the clinical guidelines
(see appendix). Basic laboratory tests such as CBC,
urianalysis, etc., are commonly used whereas imaging
investigations such as ultrasoungraghy or CT scan are
reserved for unusual cases.

All data were analyzed by SPSS software
version 16. Patients’ demographic dafa were analyzed
by descriptive statistics and presented in frequency
table, mean and standard deviation (SD). Negative
appendectomy rate and perforation rate were

expressed in percent. Student t test was used for
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calculating P-value for continuous, normal distribution
variables. Chi-square test was used for analyzing
variabies which was not normal distribution. P value

of less than 0.05 is considered statistically significant.

Results

There were 454 patients who were diagnosed
as acute appendicitis and underwent appendectomy
operation between the year 2003 and 2008 at our
institute. The mean age of patients was 30.61 years
(range 7 - 85 years old). More than half of patients’
age was younger than 30 years (260 patients,
51.1%). There was no significant difference between
the number of male and female (225 and 229,
respectively; P = 0.296). Patients’ demographic data

are shown in table 1.

Table 1. Patient demographic data.

Age group Sex Total
Male Female
1-10 14 9 23
11-20 79 59 138
21-30 47 52 99
31-40 35 38 73
41-50 25 34 59
51-60 16 17 33
>60 9 20 29
Total 225 229 454
Mean age 28.39 32.79 30.61
SD 15.61 16.61 16.25

The overall negative appendectomy rate was

13.40% while overall perforation rate was 15.6%.

ChulaMed J

Perforation cases were found nearly equally in
both genders; male (35), female (36). On the other
hand, female patients had a significantly higher
incidence of negative appendectomy than their male
counterpart (39 and 22, respectively; P = 0.02)
(Table 2).

The female patients were more likely to be
diagnosed as negative appendectomy in every age
group except in age group 1-10. Almost half of the
female patients had age less than 30 years old (21
out of 39). On the contrary, there was no difference
of incidence between genders in perforation group.
Perforation seems to distribute equally in every age
group (Table 3).

As for negative appendectomy group, 17
patients (4 males and 13 females) had specific
diagnosis. Nine of 13 female patients had gynecologic
disease. Gastro-enteric diseases were responsible for
all the male patients and the rest of the female patients
(Table 4).

The pathological reports of the excised
appendixes were categorized into 3 groups, namely:
normal, perforation, and acute inflammation. The
overall rate of these reports was 13.40%, 15.6% and
70.92%, respectively. No statistical significance was
detected between the male and female patients,
except in negative appendectomy where the female
had more significant chance than their male
counterpart (Table 5).

Usually, negative appendectomy was found
in female patients who had no fever, no migratory
pain, no anorexia, no N/V, no RLQT/RLQR, and no

leucocytosis (Table 6).
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Table 2. Negative appendectomy and perforation rate grouped by gender.

Male Female Total P value
(n = 225) (n = 229) (n = 454)
Negative 22 (9.78%) 39 (17.0%) 61 (13.40%) 0.021
appendectomy
Perforation rate 35 (15.56%) 36 (15.7%) 71 (15.6%) 0.660

Table 3. Age group distribution of negative appendectomy and appendiceal perforation group.

Age group Negative appendectomy Appendiceal perforation
Male Female Male Female
1-10 2 1 3 1
11-20 5 11 7 9
21-30 5 9 6 6
31-40 4 6 5 6
41 -50 4 6 6 5
51-60 2 4 5 5
>60 0 2 3 4
Total 22 39 35 36

Table 4. Specific causes in negative appendectomy group.

Male (4) Female (13)

PU perforation 1 Ruptured ovarian cyst 4

lleal perforation 1 Twisted ovarian cyst 2

Segmental enteritis 1 TOA, Salpingitis 2

Diverticulitis 1 Tubal pregnancy 1
Segmental enteritis 2

Diverticulitis 2
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Table 5. Type of appendiceal pathology.

Total

Female P value
(n = 229) (n = 454)
Negative 39 (17.0%) 61 (13.40%) 0.021
appendectomy
Perforation rate 35 (15.56%) 36 (15.7%) 71 (15.6%) 0.660
Acute appendicitis 168 (74.66%) 154 (67.24%) 322 (70.92%) 0.143
Total 254 (100%) 454 (100%)
Table 6. Significant factors in negative appendectomy group.
Variable OR 95%ClI p value
Female 1.93 1.06- 3.58 0.02
Migratory pain 37 9.9-250 <0.001
anorexia 6.25 1.56-5.55 0.005
NV 2.94 1.58-5.55 <0.001
RLQT 7.69 2.77-20.0 <0.001
RLQR 4.34 2.32-8.33 <0.001
Fever 3.12 1.63-6.25 <0.01
Leukocytosis 6.66 2.32-16.94 <0.001

Ruptured appendectomy was usually found The longer the duration of RLQ pain prior to

in patient with RLQT/RLQR, long duration of RLQpain  the operation, the higher is the chance of the patient

prior to operation, and leucocytosis especially when to be diagnosed as ruptured appendicitis. (Table 8)
WBC more than 15,000/mm°® (P < 0.001) (Table 7).

Table 7. Significant factors in ruptured appendectomy group.

Variable OR 95%ClI p value
RLQT 4,76 0.61-50.0 0.04
RLQR 3.57 1.92-6.25 <0.01
Leukocytosis (>15,000) 7.14 2.77-17.24 <0.001
Duration of pain > 24 hours 1.88 1.30-2.70 <0.001
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Table 8. The association of duration of pain and ruptured appendicitis.

Variable OR 95%CI p value

0 - 24 hours 1

25 - 48 hours 2.55 1.26-5.16 <0.05

49 - 72 hours 3.06 1.38-6.77 <0.05
Discussion negative appendectomy rate in their study which used

The overall appendectomy cases during our
study period were 454 cases. From our results, the
male and female proportion was around 1:1. This was
slightly different from other studies that were around
1.3 - 1.4:1."® The figure may be explained by the
geographical location of our institute which was set
in the rural area. Men might have moved into more
urban areas, leaving more women in the area.

In the past, the rate of negative appendectomy
was 20% which was acceptable  but, because of
new imaging technologies such as ultrasonography
and computerized tomography. This rate is now

unacceptably high. Peck et al."® reported only 5% of

non-contrast helical computed tomography for
assisting diagnosis of appendicitis. In general, the
overall acceptable negative appendectomy rate is
10 - 15 %.% * " Nevertheless, in some regions,
negative appendectomy rate as high as 85% has been
reported.”

The rate of negative appendectomy in our
study was 13.4%. It was equal as in the generally
acceptable rate range (10 - 15%). Women had higher
chance of negative appendectomy with statistical
significance (P < 0.02) which was consistent with
earlier studies, regarding the influence of gender on

negative appendectomy.” ' Women’s higher chance
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Figure 1. Number of patients in each stage of appendicitis grouped by age group.
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for negative appendectomy was found in every age
group. The highest incidence was found in child-
bearing age group (66%). Gynecological diseases
such as salpingitis, were claimed for the causes of
high negative appendectomy rate as their symptoms
usually mimic appendicitis leading to incorrect
diagnosis and unnecessary operation."¥ Out of the
13 female patients in our series who had specific
diagnosis for negative appendectomy, 9 of them had
gynecologic diseases. Furthermore, the concept that
delayed treatment for appendicitis may increase the
chance for tubal occlusion, leading to secondary
infertility, may increase negative appendectomy rate
in women, especially in the child-bearing age
group.™

The overall appendiceal perforation rate was
around 14 - 40%."® In one large series with 63,707
appendectomy cases, perforation rate of 25.8% was
reported."® Our perforation rate was 15.6% which
was lowest when compared to the studies mentioned
earlier. Regarding the gender ratio, we found that
men and women had the same incidence of
appendiceal perforation. This finding was different
from earlier studies in which men had more chance
of perforation than women.® "

When compared within their own groups,
cases of negative appendectomy were usually female
who had no fever, no migratory pain, no anorexia,
no nausea/vomiting, no leucocytosis, and no
tendernessness or Rebound tenderness at the
right lower area of the abdomen were significantly
associated with negative appendectomy (P < 0.001).
Factors associated with ruptured appendectomy
were the right lower quadrant tenderness (P = 0.04),

duration of RLQ pain (P<0.001), Rebound tenderness

Chula Med J

at the right lower abdominal area (P < 0.01) and
leucocytosis, especially when WBC was more than
15,000 /mm?® (P < 0.001).

Women had more chance to have negative
appendectomy because of the difficulty to distinguish
between appendicitis and gynecological diseases
as well as the concept of early treatment in order
to prevent tubal occlusion as discussed above.
Anorexia was found in only 5 cases out of 73 patients.
As mentioned earlier, gynecological causes pay a
dominant role in cases of negétive appendectomy.
Gl symptoms in gynecologic diseases were usually

“® | eucocytosis, especially

presented in later stage.
WBC more than 15,000 /mm®, and shift to the left
were statistically reduced the chance of negative
appendectomy (P < 0.001). However, Anderson
reported in his meta-analysis study that laboratory
examination of the inflammatory response such as
leucocytosis alone was a weak discriminator fbr
excluding appendicitis. Clinical peritoneal irritation
signs, history of migration pain, and laboratory

examinations of the inflammatory responses are the

best tools for the diagnosis of acute appendicitis.”

Conclusion

Acute appendicitis is the most common
surgical condition and appendectomy is the treatment
of choice. However, the diagnosis of acute
appendicitis is sometime difficult leading to
unnecessary operations (negative appendectomy).
We have collected appendectomy cases in our
institute between 2003 and 2008. There were 454
cases with 13.4% of negative appendectomy and
15.6% of appendiceal perforation. The mean age for

appendicitis was 30.61 years old. Both genders had
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equal chance of appendicitis as well as appendiceal
perforation. ‘

On the contrary, women were more likely to
have negative appendectomy than men. A female
patient without fever, no migratory pain, no anorexia,
no nausea/vomiting, no leucocytosis, and no Rebound
tenderness /tenderness at the right lower area of the
abdomen were the significant predicting factors for
negative appendectomy. Factors associated with
ruptured appendicitis in our institute were tenderness/
Rebound tenderness at the right lower area of the
abdomen, duration of RLQ pain and leucocytosis

especially when WBC was more than 15,000 /mm.
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Appendix

Lower abdominal pain

Uncertain f1ls24R OB-GYN/Medicine
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(No OB-GYN/Medicine Condition) msnasuneta 4 1% consuit
* OB - GYN/Medicine
Consult Surgery
v
H/E & P/E
AN Alvarado score
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riewln A4 Flow Chart A
mindlanng
1) Efemsthaveafiadilu 6 . vie Aradune 4
2 filitu 0B-Gyn : flemsthaaviasin
2) Score 5-8: m}'N equivocal presentation niazhie Tmﬂﬁmmsguéquﬁw
WiFima Flow Chart A wiu SilszdnReutinung Anan
3) Score 9 - 10: Operation fmUng
Medicine: J81n15tnviag

Table 1. Interpretation of Alvarado score. L o -
?QNﬂUﬂ’Wﬂ’Wﬂ')Wﬁ‘LﬂuWB L

Characteristics Score flrauld oA thanrieutn
M = migration of pain to the RLQ 1 ving Hennstnawan vizedlld
A = anorexia 1 Hannew tevies uazsadlafl
N = nausea and vomiting ‘ 1 sign niYias

T = tenderness in RLQ 2 Aasngsy: Unaviaanaudld

R = rebound pain i sign wiinvias (localize
tenderness) 1 ER 2 Aty
Audnaie  waeanden
sutszmundaliddn nnelu

Total 10 24 ?TQINQ

E = elevated temperature
L = leukocytes
S = shift of WBC to the left
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Equivocal presentation

Score 5-6

Score 7 - 8

(Flow Chart A)

Y

Advice LAY investigate
lugilaenang > 60 1
YEL) Reproductive age

Admit observe Advice surgery
6 — 12 F2lae
Improve Not improve Uanvasiiniiu
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