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Acute appendicitis in elderly patients: a challenge for surgeons
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ABSTRACT

The classic symptoms of acute appendicitis are seldom seen in the elderly patient. More subtle symptoms and
the more virulent pathologic course allow the disease to progress rapidly and insidiously. This leads to delayed
hospitalization, diagnosis and treatment.1,2 The high incidence of concomitant diseases and the multiplicity of
differential diagnostic possibilities in this age group are also factors. The aim of this study is to compare the
results of appendicitis operated at Lumbini Medical College, Pravas, in patients younger than 60 and patient
elder than 60 years of age. All patients aged 60 years and older who underwent appendectomy for appendicitis
between January 2008, and December 2011, were studied and compared with the patients who were younger
than 60 years of age. All the operations were performed by consultant surgeons at Lumbini Medical College,
Pravas, Tansen. Preoperative USG was done in all the cases. Preoperative antibiotics were given in all the
cases. All patients underwent appendectomy as an emergency basis. The results were compared with regard to
age, sex, pre-operative evaluation, operative duration and findings, postoperative course, duration of hospital
stay, and mortality rate. There were 50 patients in group1 and 150 patients in group2 who met the inclusion
criteria. The mean age (64 years for group1 and 28 years for group2), sex, preoperative suggestion of appendicitis
(group 1, 35 [70%] of 50 patients; group 2, 135 [90%] of 150 patients), and duration of the preoperative
hospitalization over 24 hours (group 1, 1 patients [20%]; group 2, 30 patients [20%]) were similar in both
groups. Laparoscopy was used in (group1, 5 patients [10%]; group 2, 6 patients [4%] and associated with no
significant difference in the duration of hospitalization, frequency of appendiceal perforation or abscess,
occurrence of complications, or mortality. The length of operating time was more in the first group. The mean
hospital stay was 5.3 in group 1 and 2.2 in group 2 (p<0.05). Also duration of Hospital stay was 9.5 days for
perforated appendicitis and 5.4 for non perforated appendicitis in both group (p<0.05). Advanced age adversely
affects clinical diagnosis, the stage of the disease and the outcomes. Late presentation, delayed diagnosis,
presence of perforation and co-morbidities are associated with poor outcome from surgery.
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INTRODUCTION

Acute appendicitis (AA) is the most common acute
surgical abdominal condition.1 The lifetime risk of AA
is 7% in the general population, 90%  of  cases occurring
in children and young adults (peak 10-30 years) and up
to 10%  being in the elderly over 60 years.2,3 The
diagnosis AA  is  difficult and remains  one of the most
challenging diagnostic  issues  in  surgery. Despite
developments in diagnostic imaging (ultrasonography,
computed tomography) the diagnostic accuracy of AA
remains poor.4,5 The risk of perforation in the elderly
population is high, reaching levels of up to 70% in some
reports.3,6,7

Progress has been made in the treatment of AA. In 1944,
the mortality of AA was 2.4%, today this figure is less
than 1% in the general population.3,8-10. Despite such
progress, morbidity and mortality in elderly remains
significant at 28- 60% and 10% respectively.6,8-12 The
aim of this study was to evaluate the outcomes following

appendectomy for AA in the elderly and to identify
possible prognostic factors associated with this
condition.

MATERIALS AND METHODS

It was a retrospective study carried out at LMC teaching
hospital from April 2010 to November 2011 in patient
aged more than 60 years and less than 60 years with the
diagnosis of appendicitis. We collected data which
included demographic data, co-morbidities, time from
onset of symptoms to admission, symptoms, diagnosis
at admission, diagnostic investigations, timing of surgery
operative findings, hospital stay, morbidity and mortality.

The diagnosis was made by consultant surgeon at the
emergency. Acute appendicitis confirmed by
histopathology was taken in this study. Such evaluation
definitely confirming the presence or absence of
perforation. Different pathological diagnosis like
phlegmonous appendicitis, gangrenous appendicitis,
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catarrhal appendicitis was taken according to standard
definitions.  Statistical analysis was performed using the
student t-test for continuous variables and chi-square
and Fischer exact tests for categorical data. A value of
p<0.05 was considered statistically significant.

RESULTS

 During the study period 50 patients in the group 1
underwent appendectomy; out of which 20 were males
(40%) and 30 were females (60%). In group 2,
50(33.33%) were males and 100 (66.66%) were females.
The mean duration of symptoms in group 1 was 3.8 days
and for group2 with acute appendicitis was 2.3 days,
which was statistically significant (p<0.05). The primary
diagnosis was established correctly in 40 patients (80%)
in group 1 and 130(86.66%) patients in group 2 which
was not statistically significant. The duration of the
preoperative hospitalization over 24 hours (group 1, 10
patients [20%]; group 2, 20 patients [13.33%]) was more
in group 1 but this finding was not statistically
significant.

All the patient had pain as presenting symptom. There
were 36 (68%) patients who presented with pain in right
iliac fossa. Among rest of the patients 2 (4%) presented
with epigastric pain, 6 (12%) presented with diffuse
lower abdominal pain, 4 (8%) presented with symptoms
of localized peritonitis, and 2 (4%) presented with
symptoms of cholecystitis. In group2 125 (83.33%)
patients presented with right iliac fossa pain, 10 (6.66%)
patients presented with localized peritonitis, 8 patients
presented with lower abdominal pain (5.33%), 3 (2%)
patients presented with epigastric pain and 4 patients
(2.6%) presented with symptoms of cholecystitis. Non
were statistically significant (p>0.05).

 Laparoscopy was used in (group1, 5 patients [10%];
group 2, 6 patients [4%] and associated with no
significant difference in the duration of hospitalization,
frequency of appendiceal perforation or abscess,
occurrence of complications, or mortality. The length
of operating time was more in the first group. The mean

hospital stay was 5.2 in group 1
and 2.1 in group 2 (p<0.05). Also
duration of Hospital stay was 9.6
days for perforated appendicitis
and 5.6 for non perforated
appendicitis in both groups
(p<0.05).

The majority of complications
were present in the patients with
perforated AA (15 patients, 30%)
and in those with co-morbidities
(25patients, 40%) in group1. In

group 2 majority of the complications were present in
the patient with perforated AA (20 patient, 13.33%),
Only 8 patients (5.33%) had co-morbidity in group2
related to cardiac disease but post operative period was
uneventful. Those patients who presented with
perforation or co-morbidity were found to have
significantly increased risk of complications in group 1
(p<0.05).  Complications are listed in the Table-1.

The risk of abdominal complications increases  with the
presence of perforation (P<0.05). There were 2 deaths
(4%) both patients developed multiple organ failure in
the post operative period who had presented with
generalized peritonitis in group but there was no deaths
in group2 patient.

DISCUSSION

The incidence of AA in the elderly population (>60
years) is between 5-10%2,6 compared to our study which
is slightly higher (25%). Despite the relatively simple
nature of this diagnosis, it still remains a challenge for
the elderly patient. This is due to specific physiological
alterations, co morbidities and socio-behavioral factors
which are associated with this group of patients.

The  physiological  changes  seen  in  the  elderly  affect
the  disease  and  the  response  to  intervention.  The
perception of pain and its localization is altered due to
the modification of neural mechanisms and diminished
immune function. The T-cell function is decreased,
autoantibodies levels are raised, bone marrow capacity
is reduced and the inflammatory response is dampened.
Frequently, the bacteremic elderly patient does not
develop fever and may have hypothermia instead.13, 14

The vermiform appendix of the elderly patient develops
vascular sclerosis, narrowing of the lumen by fibrosis,
the muscular layer is infiltrated with fat and there is a
structural weakness with tendency towards early
perforation. Co-morbidities frequently imply that
symptomatology for acute appendicitis may be confused
with already existing symptoms making the clinical
diagnosis more difficult. In addition, concurrent

Table-1: Post operative complications

Complications Group 1 Group2 p-value

Perforated Non-perforated Perforated Non-perforated

Wound infection 8 2 10 1 <0.05

Intraabdominal abscess 1 0 2 0 <0.05

Chest infection 2 2 1 -

mortality 2 0 0 <0.05

Urinary-tract infection 1 1 5 5 -

Fistula 1 1 -
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medication may further complicate this issue and further
compromise the elderly physiology increasing
susceptiblity to other conditions. The elderly patient
frequently refuses medical care and this can impede
appropriate management.

Furthermore, the morbidity rate  associated  with  acute
abdominal pain increases with age, being 15% over the
age of 50 years and more than 70% over the age of 80
years.15Less than half of the elderly patients with AA
present with the classical  signs  and  symptoms
including  nausea vomiting, loss  of  appetite, migrating
pain  and  localized tenderness.16 The  pain  usually  lasts
longer  and  is accompanied  by  abdominal  distention,
reduced  bowel sounds and occasionally a palpable
mass;  as opposed to the classical migration of localized
pain in the right iliac fossa from the onset.16 For pain
from the epigastrium to the right iliac fossa, elderly
patients may more frequently have localized pain in the
right iliac fossa from the onset.16 For our patients there
were 36 (72%) patient who presented with pain in Right
iliac fossa. Among rest of the patients 2 (4%) presented
as epigastric pain, 6 (12%) presented as diffuse lower
abdominal pain, 4 (8%) presented with symptoms of
localized peritonitis, and 2 (4%) presented with
symptoms of cholecystitis.

The elderly have the tendency to present late 17-22, higher
threshold for pain and co-medication which often
conceal symptoms. The majority of our patients
presented 48 hours after the onset of symptoms.
Perforated appendicitis presented even later. The mean
duration of symptoms in group 1 was 3.8 days and for
group2 with acute appendicitis was 2.3 days, which was
statistically significant (p<0.05) in our case as well. The
primary diagnosis was established correctly in 40
patients (80%) in group 1 and 130(86.66%) patients in
group 2 which was not statistically significant. Elderly
people often present to hospitals in an advanced stage
of the disease.19-22 In young people, the perforation rate
of AA is less than 20% while this can be 70%6,7,17 or
even as high as 90%23-25 in elderly people which in our
case 15(30%) is accordance to published literature.12,23,27

The overall complication rate of 18(36%) in our  series
is similar to previous  reports of  28-60%.24,27-28 Co-
morbidities were present in all the patients with
complications which was statistically significant as in
non-complicated cases.

The mortality rate was 4% in patients with perforated
appendicitis who presented late and had co-morbidity
as compared to published literature which has reported
it as 10%.5,11 The deaths were due to sepsis due to
abdominal infections. All the deaths were in group 1,
non in group2; also all deaths were in perforated cases
which is statistically significant.

In conclusion, acute appendicitis still presents as real
challenge for practicing surgeons. The co-morbidity and
the delayed mode of presentation are the main difficulty
in clinical judgement and diagnosis. High index of
suspicion, proper use of investigation modalities and
routine use of ultrasonography by radiologist and
surgeon may lead to proper diagnosis and prompt
treatment by operation. The morbidity rate is
significantly high in terms of duration of symptoms,
complications and post operative hospital stay in
comparision to younger population. This can be reduced
by high index of suspicion and evaluation of patient by
onduty surgeon. With increasing life expectancy more
such cases are likely to be encountered in the future.
The incidence of perforation remains higher than in the
young population. Late presentation, delayed diagnosis,
presence of perforations and comorbidities are associated
with poor outcome after surgery.

REFERENCES

1. Peltokallio P, Tykka H. Evolution of the age distribution and
mortality of acute appendicitis. Arch Surg 1981; 116: 153-6.

2. Lau WY, Fan ST, Yiu TF, Chu KW, Lee JM. Acute
appendicitis in the elderly. Surg Gynecol Obstet 1985;
161: 157-60.

3. Horattas MC, Guyton DP, Wu D. A reappraisal of appendicitis
in the elderly. Amer J Surg 1990; 160: 291-3.

4. Stroman DL, Bayouth CV, Kuhn JA et al. The role of the
computed tomography in the diagnosis of acute appendicitis.
Amer J Surg 1999; 178: 485-9.

5. Balthazar EJ, Megibow AJ, Siegel SE, Birnbaum BA.
Appendicitis: prospective evaluation with high resolution CT.
Radiol 1991; 180: 21-4.

6. Rao PM, Rhea JT, Novelline RA, Mostafavi AA, McCabe
CJ. Effect of computed tomography of the appendix on
treatment of patients and use of hospital resources. New Engl
J Med 1998; 338: 141-6.

7. Frazee RC, Roberts JW, Symmonds RE et al. A prospective
randomized trial comparing open versus laparoscopic
appendectomy. Ann Surg 1994; 219: 725-31

8. Golub R, Siddiqui F, Pohl D. Laparoscopic versus open
appendectomy: a metaanalysis. J Amer Coll Surg 1998;
186: 545-53.

9. Freund HR, Rubinstein E. Appendicitis in the aged: is it really
different? Amer Surg 1984; 50: 573-6.

10. Fallahzadeh H. Should a laparoscopic appendectomy be done?
Amer Surg. 1998; 64: 231-3.

11. Martin LC, Puente I, Sosa JL et al. Open versus laparoscopic
appendectomy: a prospective randomized comparison. Ann
Surg 1995; 222: 256-62.

12. Bonanni F, Reed J III, Hartzell G et al. Laparoscopic versus
conventional appendectomy. J Amer Coll Surg 1994;
179: 273-8.

13. Khalili TM, Hiatt JR, Savar A, Lau C, Phillips EH, Margulies
DR. Perforated appendicitis is not a contraindication to
laparoscopy. Am Surg 1999; 65: 965-7.

14. Cooper GS, Shlaes DM, Salata RA. Intra-abdominal infection
differences in presentation and outcome between younger
patients and the elderly.  Clin Infect Dis 1994; 19: 146-8.

N Pokharel et al



288

15. deDombal FT. Acute  abdominal  pain  in the  elderly. J Clin
Gastroenterol 1994; 19: 331-5.

16. Telfer S, Fenyo G, Holt PR, deDombal FT. Acute abdominal
pain in patients over 50 years of age. Scand J Gastroenterol
1988; 144(Suppl.): 47-50.

17. Lee SL, Walsh AJ.  Ho HS.  Computed tomography and
ultrasonography do not improve and may delay the   diagnosis
and treatment of acute appendicitis. Arch Surg 2001;
136: 556-62.

18. Horattas MC, Haught R. Managing appendicitis in the
elderlypatient. AORN J 1992; 55: 1282-5.

19. Freund HR, Rubinstein E. Appendicitis in the aged. Is it really
different? Amer Surg 1984; 50: 573-6.

20. Watters JM, Blakslee JM, March RJ, Redmond ML. The
inflence of age on the severity of peritonitis. Canadian J Surg
1996; 39: 142-6.

21. Paajanen H, Kettunen J, Kostiainen S. Emergency
appendectomies in patients over 80 years. Amer Surg 1994;
60: 950-3.

22. Hale DA, Molloy M, Pearl LH, Schutt DC, Jacques DP.
Appendectomy:  a contemporary appraisal. Ann Surg 1997;
225: 252-61.

23. VonTitte SN, McCabe CJ, Ottinger LW. Delayed
appendectomy for appendicitis: causes and consequences.
Amer J Emerg Med 1996; 14: 620-2.

24. Colson M, Skinner KA, Dunnington G. High negative
appendectomy rates are no longer acceptable. Amer J Surg
1997; 174: 723-6.

25. Tehrani HY, Petros JG, Kumar RR, Chu Q. Markers of severe
appendicitis. Am Surg 1999; 65: 453-5.

26. Storm-Dickerson TL, Horattas MC. What we have learned
over the past 20 years about appendicitis in the elderly? Amer
J Surg 2003; 185: 198-201.

27. Körner H, Sondenaa K, Soreide JA et al. Incidence of acute
nonperforated and perforated appendicitis:  age-specific and
sex-specific analysis. World J Surg 1997; 21: 313-7.

28. Yamini D, Vargas H, Bongard F, Klein S, Stamos MJ.
Perforated appendicitis:  is it truly a surgical urgency? Amer
Surg 1998; 64: 970-5.

Nepal Medical College Journal




