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PERFORATED APPENDICITIS STUDY OF THE

AFFECTING FACTORS

Issam Merdan, F.I.C.M.S., C.A.B.S*

SUMMARY:
Objective:
To study the factors affecting the rate of perforation in patients with acute appendicitis with
view of adding to local data and comparing our results with other local and international
studies.

Patients and Methods:
A prospective study carried out on 135 pts. treated by emergency appendicectomy at Al-Sadar
Teaching Hospital from June 2003 – 2004, they were divided according to their operative
findings, into tow groups, those with acutely inflamed non perforated appendix (109 pts.) and
those with perforated appendix (26 pts.). All the data collected were analyzed using Z-test.

Results:
The highest incidence of acute appendicitis (non perforated and perforated) was in the age
group 21-30 years (52 pts.; 38.5%), while the lowest incidence was in the age group below 10
years (8 pts.; 5.9%) and above 60 years (6 pts.; 4.4%), in addition ,the highest incidence of
perforation was in the age group over 60 years (3 pts.; 50%) and below 10 years (3 pts.;
37.5%),while, the lowest incidence was in the age group 21-30 years (5 pts.; 9.6%),however,
the overall incidence of perforated appendicitis was 19.3% (26pts.). The mean time of delay
from the onset of the abdominal pain to the operating room was 23 hours and 41 hours in the
non perforated and perforated groups respectively with pre admission and post admission
delay were 16 and 5.40 hours respectively in the non perforated group in contrast to 35 and
5.54 hours respectively in the perforated group.
More than 65% of both groups reached the operating room within 6hours from their
admission to hospital.

Conclusion:
Differences in the length of the pre hospitalization phase of the disease play an important role
in increasing the rate of perforation in patients with acute appendicitis in addition to other
patient’s related factors particularly age.
Variation of few hours in the timing of surgical operation after admission appears to be less
contributory factor to perforation and lastly, a second opinion from senior colleague is
warranted for diagnosing an equivocal case.

INTRODUCTION:
Acute appendicitis is undoubtedly, the
most common surgical emergency,
approximately 7% of the population will
suffer from acute appendicitis during their
life time (1) .A decline from 100 cases per
100000 population to 52 cases per 100000
population demonstrated over a study

period from 1975 to 1991 (2 ).. Failure to
make an early diagnosis is a primary
reason for persistence rate of perforation
(3). Perforation rate ranging from 4% up to
45% in adult and from 30% up to 60% in
children was reported in literature (3, 4).
Morbidity rate parallel mortality rates,
being increased by rupture of the appendix
and to lesser extent, by old age (2,5). Most
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of the serious complications is sepsis
(abscesses and wound infection) (4) .
Appendicitis in its classical form is easily
diagnosed, but it is not always an easy
diagnosis to make and it can baffle the best
especially in early stages of the disease (6).

PATIENTS & METHODS:
A prospective study carried out from June
2003 to 2004 on 135 pts. treated by
emergency appedicectomy at Al-Sadar
Teaching Hospital, Basrah, Iraq. The
patients were divided into two groups,
those with acutely inflamed non-perforated
appendices (109pts.) and those with
perforated appendices (26 pts.), according
to their operative findings (macroscopic
perforation or pus in the peritoneal cavity).
The data collected for age, time of initial
abdominal pain, duration (in hours) from
the onset of the abdominal pain to the
operating room with pre admission and
post admission times, previous visit to the
physician before hospitalization, time of
operation and operative findings. All these
data were statistically analyzed with a
probability of <0.05 considered to be
significant by using Z- test.

RESULTS:
The age distribution ranged from 7-65
years with a median age was 23 years,
however, the highest incidence of acute
appendicitis (non perforated and
perforated) was in the age group 21-30
years (52 pts.; 38.5%), while the lowest
incidence was in the age group below 10
years (8 pts.; 5.9%) and above 60 years (6
pts.; 4.4%) as shown in Table (l.).
The highest incidence of perforated
appendicitis was in the age group over 60
years (3 pts.; 50%) and below 10 years (3
pts.; 37.5%), while the lowest incidence
was in the age group 21-30 years (5 pts.;
9.6%). In addition, the overall incidence of
perforated appendicitis was 19.3% (26pts.)
Table (l.).
The mean time of delay from the onset of
the abdominal pain to the operating room
was 23 hours (range 7-92 hours) in the

acutely inflamed group and 41 hours
(range 12-128 hours) in the perforated
group (p<0.05),(Table ll.).
The mean time of pre admission delay was
16 hours (range 4-74 hours) in the acutely
inflamed group and 35 hours (range 10 -
102 hours) in the perforated group
(p<0.001) and the majority of patients in
the inflamed group (81pts; 74.3%) were in
the hospital by 24 hours after the onset of
abdominal pain in contrast to 4 pts. (15.3
%) in the perforated group (p<0.05) table
(lll.)
More than 76% (83pts.) of the acutely
inflamed group reached the operating room
within 6 hours from their admission to
hospital and 65.4 %(17 pts.) of the
perforated group Table (lV.).
In addition, the maximum delay after
admission to hospital occurred when the
patient admitted between 2.00 - 8.00 AM
and the minimum in patient admitted
between 4.00 - 12.00 PM, on the other
hand, there was significant post admission
delay in the weekend and holidays.

DISCUSSION:
The mortality from acute appendicitis has
fallen below 1% in most recent studies (2,7),

this mortality is almost exclusively among
those with perforated appendicitis, which
also carries a much more higher morbidity
than acutely inflamed non perforated
appendicitis (2,5). The perforation rate in
this study was 19.3%, which is within the
range that reported in the literature (2,4). The
highest incidence of perforation in our
study was found in the age group above 60
years (50%) and this can be explained by
the fact that in the elderly, there are a
number of anatomical changes occur in the
appendix like narrowing of the lumen,
mucosal thinning, and fibrosis and fatty
infiltration of the wall as well as
atherosclerosis, these changes together
with omental atrophy, makes the
progression of the disease faster and
liability for perforation more (8). In
addition, the variability of presentations in
the elderly patients make the diagnosis of
acute appendicitis difficult (8). The second
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highest incidence of perforation was found
in the age group below10 years (37.5%)
and it is well recognized that any
inflammatory process is not well isolated
and walled of in children as in adult and
may progress rapidly to perforation (2, 3, 9).

Therefore, age has strong effect on the rate
of perforation which is not explained by
the differences in the time of operation, so
it is a factor which is not amenable to
modify by changing in the surgical
approach. Delay is the major factor that
result in perforation (6). Our results confirm
that the incidence of perforation increased
with increasing duration of symptoms as
shown in Table (ll.)in which only 23% of
patients with perforation had symptoms for
less than 24 hours and 77% for more than
24 hours. In our study also we found that
most of the patients with perforated
appendices (84.7%) had symptoms for
more than 24 hours before admission to
hospital which is significantly higher than
patients with acutely inflamed group
(25.7%) (p<0.05), as shown in table (lll.).
These findings are similar to that reported
by other studies (6,10-12). This long pre
hospitalization symptoms in patients with
perforated appendices may indicate that
most of perforation occurred before
admission to hospital and this pre
admission delay can be explained by many
patients related factors like refusal of the
patients to go to the physician, failure of
certain patients (especially children and
elderly) to communicate adequately with
the doctors, poor financial condition of
certain families and also because of the
poor security conditions that play major
role in preventing the patients from
referring to the hospital in the late hours of

the night and early hours of the morning. It
is well known that patients with perforated
appendicitis need to be reached the
operating room more quickly, after the
admission to hospital, than patients with
non perforated appendix, that is why, it
was disappointing to find that only 65.4%
of patients with perforation reached the
operating room within 6 hours which is
much more less than those with acutely
inflamed non perforated appendix (76.1%),
and this can be explained by the following:
Because most of the cases of acute
appendicitis were diagnosed in the
emergency room by junior doctors who
may lack the experience in the
differentiation between non perforated and
perforated appendicitis, this makes the
initial accuracy in the diagnosis of these
cases nearly the same. In addition
perforation was more likely occurred in
those patients who had previous visit to the
physician before hospitalization and they
were receive treatment for wrongly
diagnosed illness which makes their signs
of perforation occult and difficult to be
diagnosed, 23% (6 pts.) and 11% (11 pts.)
of perforated and non perforated group
respectively had visit to the physician
which is statistically significant (p<0.05).
Another factor that affect post admission
delay was the time and the day of arrival to
the hospital those patients arriving between
2.00 AM and 12.00 AM wait significantly
longer than those arriving outside these
hours as the waiting surgical registrar
either taking rest or may be busy elsewhere
during these hours or on the assumption
that those arriving at late night they can
wait till the morning.
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TABLES
Table (l). Age distribution of the patients.

TotalPathological state of the appendixAge groups

perforatedAcutely inflamed

%No.%No.%No.

5.9837.5362.551 – 10

22.93112.9487.12711 – 20

38.5529.6590.44721 – 30

11.11526.7473.31131 – 40

9.61330.8469.2941 – 50

7.41030370751 – 60

4.46503503>60

10013519.32680.7109Total

Table (ll.): Total delay from onset of abdominal pain to operating room.

Pathological state of the appendixTotal delay
(hours)

perforatedAcutely inflamed

%No.%No.

--6.471-8

7.7228.4319-16

15.4437.64117-24

7.7221.22325-48

30.884.6549-72

26.971.8273-96

11.53-->96

41 hours23 hoursMean time

12 – 128 hours7 – 92 hoursRange

10026100109Total
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Table (lll.): Pre admission delay to hospital.

Table (lV.): Post admission delay to operating room.

Post admission
delay (hours

Pathological state of the appendix

Acutely inflamed perforated

No. % No. %

1 - 2 _ - - -

3 - 4 52 47.7 6 23.1

5 - 6 31 28.4 11 42.3

7 - 8 12 11 4 15.5

9 - 10 9 8.3 2 7.7

11 - 12 3 2.8 1 3.8

>12 2 1.8 2 7.7

Mean time 5.4 hours 5.54 hours

Range 1 - 13 hours 1 - 10

Total 109 100 26 100

Pathological state of the appendixPre admission
delay (hours)

PerforatedAcutely inflamed

%No.%No.

--7.381 - 8

3.8131.2349 -16

11.5335.83917 – 24

7.7215.61725 – 48

42.4118.3949 – 72

26.991.8273 – 96

7.72-->96

35 hours16 hoursMean time

10 - 1024 – 74 hoursRange

10026100109Total



Perforated appendicitis Study of the affecting factors

114

Table (V): Comparison between median pre admission and post admission delay in different
studies.

REFERENCES
1.Wagner J. M McKinney W.B and Carpenter J.L. Does this patient have acute appendicitis.

JAMMA Middle East vol.279, 1996: 158 - 1594.
2. Schwartz S, et al. Principal of surgery 7th edition.McGrow Hill, Inc. USA 1999.
3. Silberman A. Appendectomy in a larger metropolitan hospital.Am.J.Surg. 1981.724; 615-
618.
4. Lewis F, et al. Appendicitis a critical review of diagnosis and treatment in 1ooo cases.
Arch. Surg.

1975.110: 677-684.
5. Russell R. Williams. N. And Bestrode. Ch. Short practice of surgery. 23rd edition. Arnold,

London.2000.
6. Kopesell T. et. al. Factors affecting perforation in acute appendicitis.Surg.Gyn. Obst. 1981,
153:

508-511.
7. Condon RE.A sound approach to the diagnosis of acute appendicitis.The Lancet.1987,
24:198-200.
8. Lau W, ET AL. Acute appendicitis in the elderly.Surg.Gyn. Obst. 1985, 161:157-160.
9. Anderson R. et al. Indications for operation in suspected appendicitis and incidence of
perforation.

BM. J. 1994,107:308.
10. Korner H. et al Indication of acute perforated and non perforated appendicitis. Age
specific and sex

specific analysis. Word J.Surg 1997,21:313-317.
11. Scher K. and Coil J. The continuing challenge of perforated appendicitis. Surg. Gyn. And
Obst.

1980,150:535-538.
12. Moss J. et al. Delay in surgery for acute appendicitis. J. Royal Coll. Surg. Edinburgh.
1985,30:

290-293.
13. Alazzawi Saad et al.The factors affecting perforation in acute appendicitis. I MJ. 2003.
Vol. 2,

No.3.

Mean post admission
delay

Mean pre admission
delay

YearCountryAuthors

PerforatedAcutely
inflamed

PerforatedAcutely
inflamed

3.50430141985U.KMoss (12)

56.832171997NorwayKorner (10)

3536152001IraqAlazzawi (13)

5.545.4035162004IraqOur study



Thi-Qar Medical Journal (TQMJ): Vol(5) No(3):2011(103-115)

115

أثیر عامل الوقتدراسة ت:التھاب الزائدة الدودیة الانثقابي 

*عصام مردان.د

:خلیفة الدراسة

�ΖΤΒѧλ �ΚѧϴΤΑ�ϦϴϐϟΎѧΒϟ�ϲѧϓ�ΩΎѧΤϟ�ϦτΒѧϟ�ϡϵϻ�ΔόΎѧθϟ�ΏΎΒѧγϻ�ΪѧΣ�ΩΎѧΤϟ�ΔѧϳΩϭΪϟ�ΓΪΰϟ�ΏΎϬΘϟ�ήΒΘόϳ

�ϱήϳήѧѧδϟ�ϢϴѧѧϠόΘϠϟ�ΝΫϮѧѧϤϧ�Δϳήϳήѧѧδϟ�ϪѧѧΗΎϣϼϋϭ�Δѧѧο ήϋ˹�ήϳϮѧѧμ Θϟ�ϲѧѧϓ�Ϟѧѧλ ΎΤϟ�έϮѧѧτΘϟ�Ϧѧѧϣ�ϢϏήϟΎѧѧΑ

٠یبقى التشخیص سرسریا، یة التشخصیة الشعاعي  والتحالیل المختبر

:ھدف الدراسة 
�ϦϳάѧΧ�ϰѧο ήϤϟ�ΪѧϨϋ�ΩΎѧΤϟ�ΔϳΩϭΪϟ�ΓΪΰϟ�ΏΎϬΘϟ�ΕϻΎΣ�ϲϓ�ΏΎϘΜϧϻ�ϝΪόϣ�ϰϠϋ�ΓήΛΆϤϟ�ϞϣϮόϟ�ΔγέΪϟ

٠بالنظر مقارنھ النتائج مع النتائج المحلیة والعالمیة 

:طریقة الدارسة 
�ϰϠϋ�ΔϴϠΒϘΘδϣ�ΔγέΩ˺ ˼ ˾�ΔѧϴϠϤόΑ�ϮѧΠϟϮϋ�ξ ϳήѧϣ�έΪѧμ ϟ�ϰϔΘѧδϣ�ϲѧϓ�˴ϯ έΎѧτ ϟ�ΔѧϳΩϭΪϟ�ΓΪѧΰϟ�ϝΎѧμ ΌΘγ

˻/ولغایة حزیران ٢٠٠٣/البصرة للفترة من كانون الثاني /التعلیمي  ˹ ˹ ˽�ϦϴΘϋϮѧϤΠϣ�ϰѧϟ�ϰѧο ήϤϟ�Ϣδϗ

-:اعتمادا على نتائج العملیة 

:نتائج الدارسة 
�ϦϴΑΎѧϣ�έΎѧϤϋϻ�ϲѧϓ�ΕΪѧΟϭ�ΩΎѧΤϟ�ΔϳΩϭΪϟ�ΓΪΰϟ�ΏΎϬΘϟ�ΕϻΎΤϟ�ΔΒδϧ�ϰϠϋ˻ ˺-˼ ˹Ϩѧγ ٣٨٫٥(ة(%�Ϟѧϗϭ

كذلك اعلى نسبة للانثقاب كانت في %)٤،٤(سنة  ٦٠واكثر من %)٥،٩(سنة  ١٠نسبة كانت تحت عمر 

�ϦϴΑΎѧϣ�έΎѧϤϋϻ�ϲѧϓ�ΔΒѧδϧ�Ϟϗ�ΎϤϨϴΑ%)٣٧٫٥(سنة ١٠والاعمار تحت %)٥٠(سنة  ٦٠الاعمار اكثر من 

ѧϨϣ�ήϴΧΎΘϟ�ϝΪόϣ��ϦτΒѧϟ�Ϣѧϟ�έϮѧϬυ�ΔѧψΤϟ�ά%)١٩٫٣(المعدل العام للانثقاب كان ٠%)٩٫٦(سنة ٣٠-٢١

٤١�ϊΑΎѧΘΘϟΎΑ��ΔѧϴϧΎΜϟϭ�ϰѧϟϭϻ�ΔϋϮϤΠϤϟ�ϲϓ�ΔϋΎγساعة و٢٣الى دخول المریض الى صالة العلمیات كان 

٥٫٤٠�ΔѧϧέΎϘϣ�ϰѧϟϭϻ�ωϮϤΠϤϟ�ϲϓ�ϊΑΎΘΘϟΎΑ�ΔϋΎγساعة  ١٦بینما التاخیر قبل وبعد الدخول للمستشفى كان 

من المجموعتین ادخلوا الى صالة % ٦٥اكثر من .یة ساعة بالتتابع في المجموعة الثان٥٫٥٤ساعة  ٣٥ب 

٠ساعات من دخولھم  للمستشفى  ٦العلملیات خلال 

:الاستنتاجات 
�ϲѧϓ�ΏΎѧϘΜϧϻ�ϝΪѧόϣ�ΓΩΎѧϳί �ϲϓ�ϢϬϣ�ϞϣΎϋ�ήΒΘόϳ�ϰϔθΘδϤϠϟ�ΔϟϮΧΩ�ϞΒϗ�ξ ϳήϤϟ�˯ΎϘΑ�ΓΪϣ�ϝϮρ�ϲϓ�ϑ ϼΘΧϻ

٠�ϞΧΪѧΘϟ�Ζѧϗϭ�ϲѧϓ�ϑمثل العمر حالات التھاب الزائدة الدودیة الحاد بالإضافة الى عوامل اخرى ϼΘѧΧϻ

٠الجراحي للمریض بعد دخول للمستشفى یعتبر اقل اھمیة من دخول المستشفى 

الانثقاب –التھاب الزائدة الدودیة :مفتاح الكلمات
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