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Introduction:
One of the most common surgeries performed 
as an emergency procedure is appendectomy, 
which is done to eradicate the acute surgical 
emergency that is appendicitis, which is a com-
mon cause of acute abdomen across all age 
groups.1,2 One of the major causes for increased 
morbidity and mortality for appendicitis is late 

diagnosis and surgery, which leads to complica-
tions such as perforation of the vermiform ap-
pendix, but the rate of development of compli-
cations depend on various other factors such as 
the immune state of the patient and cause of ap-
pendicitis, the mortality rate for this condition 
is between 0 and 2.4%, while the mortality rate 
for appendicectomy for un-complicated appen-
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dicitis is 0.8 per 1000, and for complicated cases 
(perforated) is 5.1 per 1,000. Th ere is controver-
sy over the facts of what causes delay in surgery, 
either it is pre-admission or post-admission de-
lay, but it is universally accepted that delay in the 
diagnosis and intervention leads to increased 
morbidity and mortality.3 Among the patients 
who belong to the old age group, mortality and 
morbidity is high, due to co morbidities, and 
delay in intervention due to an increased num-
ber of possible diagnoses.4 Appendicular mass, 
gangrene, perforation, abscess and generalized 
peritonitis are the complications which can oc-
cur if appendicitis is not treated in a timely man-
ner. Th e life time risk for development of acute 
appendicitis in males and females is 8.6% and 
6.7% respectively.5,6 Th e late presentation can 
lead to gangrene and perforation, among the 
pediatric age group these complications can de-
velop in 8 to 24 hours, while in adults the com-
plications develop in 36 hours.7 In our region 
of the globe, there are various diff erent causes 
of delay to diagnosis and treatment such as, il-
literacy about the disease, home remedies, al-
ternative medicine like homeopathy, ayurvedic 
medicine, hakeem, Chinese medicine, spiritual 
healing practices, quacks and other factors like, 
fi nancial issues, lack of proper ambulance and 
emergency services in district hospitals.8 Vari-
ous other diseases like acute gastro enteritis, 
UTI, and PID mimic the signs and symptoms 
of acute appendicitis and it is diffi  cult to distin-
guish among these illnesses, which results in de-
lay in diagnosis and intervention. A test’s sensi-
tivity and specifi city determines its signifi cance 
along with the positive and negative predictive 
values. Appendicitis is frequently misdiagnosed 
and is among the major reasons for malpractice 
by the emergency room physicians. Th e aim of 
our study is to determine the factors that aff ect 
the delay in diagnosis of acute appendicitis, in 
order to decrease the morbidity and mortality of 
this condition. 

Materials and Methods: 
Th e type of study is a cross sectional study, con-
ducted for a period of one year from May 2014 
to May 2015 at a tertiary care center in Karachi, 

Pakistan. Th e total study population consisted 
of n=150 patients, the inclusion criteria was all 
the patients who were above 16 years of age, and 
presented to the emergency department with de-
layed presentation (two or more than two days 
aft er initial att ack of acute appendicitis) of acute 
appendicitis, and gave consent to be partake in 
the study, the exclusion criteria was all the pa-
tients who were under 16 years of age, presented 
earlier than two days of signs and symptoms of 
acute appendicitis and those who refused to give 
consent. Characteristics of patients were noted 
in a pre designed proforma, which included 
various variables such as patients age, gender, 
address, time of onset of signs and symptoms 
of appendicitis, mode of transportation to the 
hospital, complete history and physical exami-
nation of the patients, complications of acute 
appendicitis, such as perforation, appendicular 
mass, auto amputation, gangrene or abscess, lab-
oratory investigations such as complete blood 
picture, Urine analysis, serum urea, creatinine 
and electrolytes, ultrasound abdomen, chest X-
ray and CT scan of the abdomen was also done 
for the patients. Data was analyzed using SPSS 
version 23, Quantitative variables were noted 
as frequency and percentages, while qualitative 
variables were noted as mean and standard de-
viation. 

Results: 
Th e study population consisted of 150 pa-
tients, having a mean age of 35 ±12 years, hav-
ing an age range of 16 to 70 years, of which 92 
(61.33%) were males and 58 (38.66%) were 
females. Th e various demographic characteris-
tics of the patients are given in Table 1. In our 
study the majority of the patients were between 
20 and 40 years of age that is 54% of the study 
population, the length of hospital stay varied 
according to the pre existing co morbidities in 
the patient population, the majority of the pa-
tients had a hospital stay of less than 10 days. 
42 (28%) of the patients were misdiagnosed by 
the physicians in the emergency department on 
initial presentation and were referred as an out-
patient case, while 50 (33.33%) of the patients 
were managed by non physicians on the initial 
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att ack of appendicitis, which included homeo-
paths, hakeems, spiritual healers, chiropractors, 
nurses, and patients who self medicate, and 32 
(21.33%) of the patients stayed at home, and did 
not seek any medical att ention in the initial two 
days of appendicitis. Th e most common reason 
for the delay was a lack of fi nancial resources 
from the patient or the family which accounted 
for 43.33% of the cases, refer to table 1.

Discussion: 
Appendicitis is one of the most discussed dis-
ease in the medical literature,9 it is a well es-
tablished fact that for successful outcome with 
as litt le complications as possible, is made pos-
sible only through early diagnosis and treat-
ment of the condition,10,11 surgery remains the 
gold standard but few authors are proponents 

of conservative techniques even for a compli-
cated appendicitis with perforation,12-16 there 
are two methods to perform appendectomy, 
either by the open method or the laparoscopic 
method which yields and early mobilization and 
less number of days spent in the hospital.17-19 
Th e health care system of Pakistan is designed 
in such a way that majority of cases of acute ap-
pendicitis are fi rst seen by general physicians 
and practitioners of alternative medicine. Th e 
decision made by the afore mentioned entities 
then relies on making the diagnosis of as such 
that it leads to a regimen of observation, or treat-
ment with medicine (such as antibiotics etc), or 
referral for appropriate surgical care and inter-
vention. But this unnecessary delay in referral 
for appropriate surgical care leads to develop-
ment of complications such as perforation etc 
and increase in morbidity and mortality.8-11,20-22 
Various studies7,8,23,24 have sought to seek the 
causes of this delay in seeking surgical care, in 
our study the male participants accounted for 
61.33% of the population which is also similar 
to the results of other studies,6,8 and according 
to Salati et al in their study males constituted 
twice the aff ected population.9 According to a 
study by Aly Saber et al the maximum length of 
hospital stay was found to be 7 days while in our 
study it was more than 20 days.26 And according 
to Ch Chung et al the number of patients misdi-
agnosed by the physicians constituted of 22.1% 
of the patient population, while in our study the 
number of patients misdiagnosed were 28%, and 
a similar study in Kashmir yielded 23% of the 
patients misdiagnosed.12,21 According to Salati et 
al, the number of patients who presented with 
delayed appendicitis due to mismanagement by 
non doctors and due to unnecessary delays at 
home were 12.5% and 53% respectively, while 
our study shows similar results of  21.33% and 
33.33% respectively. Also considering the fact 
that Pakistan is a developing country, and the 
transportation system in Pakistan is not fully 
developed, therefore it takes a longer amount of 
time for patients to reach proper facilities which 
provide surgical care, especially for patients who 
live in the sub-urban or rural areas. Most of the 
patients belonging to the rural areas, are man-

Table 1: Characteristics of patients with delayed appendicitis

Characteristic
No of 

patients
Percent-

age
Gender
     Male 92 61.33%

     Female 58 38.66%

Age group
    <20 years 45 30%

     20 to 40 years 81 54%

     >40 years 24 16%

Length of hospital stay
    <10 days 69 46%

    11 to 20 days 24 16%

     >20 days 57 38%

Diagnosis & Management
   Managed by Non Doctors 50 33.33%

   Managed by District Surgeon 26 17.33%

   Misdiagnosed by Physicians 42 28%

   Delays at home 32 21.33%

Mode of transport to the hospital
   Via Ambulance 76 50.66%

   Via Private transport 44 29.33%

   Via Public transport 30 20%

Reasons for delay
   Lack of fi nancial resources 65 43.33%

   Misperception of the gravity of illness, thinking it will go away
   with rest

33 22%

   Lack of transportation availability 19 12.66%

   No support from family or friends 33 22%
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ual workers by occupation and their sources of 
living is based on them working on a daily ba-
sis, hence for these patients missing time from 
work is a nuisance which causes unnecessary 
fi nancial burden, therefore majority of patients 
who belong to his category ignore the signs and 
symptoms and the gravity of their illness, and 
seek help only when the pain becomes unbear-
able. Also the quack industry in Pakistan is very 
well established, and with no regulatory body 
governing these quacks and homeopaths, open 
up their clinics in rural areas and take advan-
tage of the illiteracy of the population in those 
areas,20,21 patients take medications off ered by 
these quacks in hopes of gett ing bett er which 
further delays surgical treatment and leads to 
more complications.10 Mis-management by phy-
sicians specially in the earlier timeline of disease 
is also a hurdle, especially in the pediatric popu-
lation in which acute appendicitis is diffi  cult to 
diagnose and manage,8 this combined with the 
fact that their fi rst encounter is likely to be with a 
general physicians, quack, hakeem, homeopath 
etc, further aggravates the issue.4,24 Patients who 
are prescribed antibiotics and pain medications 
by these primary contact care providers oft en 
mask the symptoms and cause a hindrance in 
surgical assessment. And delay is caused by 
treating an alternative diagnosis, which causes 
a rise in morbidity and mortality.9-11,20 Th ere-
fore we recommend, that a regulatory body be 
formed which works to eradicate or at least reg-
ulate these quacks and practitioners of alterna-
tive medicine, also we suggest that primary care 
clinics be developed and upgraded in the rural 
health sector so that delays in diagnosis and re-
ferral are avoided for the patients. 

Conclusion: For the proper management of 
acute appendicitis it is imperative that an early 
diagnosis and surgical intervention be done, 
which signifi cantly decreases the complications, 
morbidity and mortality of these patients. Th ere 
is an emergent need to educate the public to 
seek adequate care in due time so as to avoid un-
necessary complications.

Confl ict of Interest: None

Funding Sources: None

Role and contribution of authors:

Dr Ayaz Ghulam Rasool, Resident emergency 
medicine, have collected the data and references

Dr Maaz Obaid, Resident emergency medicine, 
also helped in collecting data and discussion 
writing.

Dr Muhammad Azam Akhter, Resident emer-
gency medicine, collected the references and 
helped in introduction and methodology writ-
ing.

Dr Lal Shehbaz, Registrar Emergency Medicine, 
has been collecting data and helped in introduc-
tion, methodology and results writing

Dr Shua Nasir, Registrar Emergency Medicine, 
collected the data and helped in writing intro-
duciton, result and discussion and gave the fi nal 
touchup to the article.

Dr Zain Ali, House offi  cer, did collected the data 
and wrote the initial writeup.

References:
1. Tan V, Stévignon T, Chaddad M, Dugué L. Appendicitis af-

ter right colectomy? How can this be possible. J Visc Surg 
2014;151(6):477–8.

2.  Muqim RU, Alam Jan QA , Khan MI, Khan S. Diagnostic lapa-
roscopy in the management of Post appendectomy pain right 
iliac fossa. Isra Med J 2013;5:18–22.

3. Adamu A, Maigatari M, Lawal K, Iliyasu M. Waiting time for 
emergency abdominal surgery in Zaria, Nigeria Afr Health Sci 
2010;10(1):46–53.

4. Mohamed A, Bhat N. Acute Appendicitis Dilemma of Diagno-
sis and Management,” Internet J Surg 2010;23(2):1–10.

5. Von Titt e SN, McCabe CJ, Ott inger LW. Delayed appendec-
tomy for appendicitis: causes and consequences. Am J Emerg 
Med 19 96;14(7):620–2.

6.  England RJ, Crabbe DC. Delayed diagnosis of appendi-
citis in children treated with antibiotics, Pediatr Surg Int 
2006;22(6):541–5.

7. Drake FT, Flum DR. Improvement in the diagnosis of appendi-
citis. Adv Surg 2013;47:299–328.

8. Humes DJ, Simpson J. Acute appendicitis. BMJ 
2006;333(7567):530–4.

9. Salati S, Rather A, Wani S. Perforated appendicitis – an expe-
rience in a tertiary care center in Kashmir. Internet J Surg 
2008;21:1.

10. Khalil J, Muqim RU. Impact of delay in acute appendicitis. Pak 
J Surg 2010;26(1):31–5.

11. Jalil A, Shah SA, Saaiq M, Zubair M, Riaz U, Habib Y. Alvarado 
scoring system in prediction of acute appendicitis. J Coll Phy-
sicians Surg Pak 2011;21(12):753–55.

12. Chung CH, Ng CP, Lai KK. Delays by patients, emergency phy-
sicians, and surgeons in the management of acute appendici-



217

Pak J Surg 2016; 32(4):213-217

Ayaz Ghulam Rasool, Maaz Obaid, Muhammad Azam Akhter, Lal Shehbaz, Shua Nasir, Zain Ali

tis: retrospective study. Hong Kong Med J 2000;6(3):254–9.
13. Fahim F, Shirjeel S. A comparison between presentation time 

and delay in surgery in simple and advanced appendicitis. J 
Ayub Med Coll Abbott abad 2005;17(2):37–9.

14. Varadhan KK, Humes DJ, Neal KR, Lobo DN. Antibiotic ther-
apy versus appendectomy for acute appendicitis: a metaanaly-
sis. World J Surg. 2010;34(2):199–209.

15. Hansson J, Körner U, Ludwigs K, Johnsson E, Jönsson C, 
Lundholm Kl. Antibiotics as fi rst-line therapy for acute ap-
pendicitis: evidence for a change in clinical practice. World J 
Surg 2012;36(9):2028–36.

16. Liu K, Fogg L. Use of antibiotics alone for treatment of uncom-
plicated acute appendicitis: a systematic review and meta-
analysis. Surgery 2011;150(4):673–83.

17. Wilms IM, de Hoog DE, de Visser DC, Janzing HM. Appen-
dectomy versus antibiotic treatment for acute appendicitis. 
Cochrane Database Syst Rev 2011;9(11):CD008359.

18. Varadhan KK, Neal KR, Lobo DN. Safety and effi  cacy of anti-
biotics compared with appendicectomy for treatment of un-
complicated acute appendicitis: meta-analysis of randomized 
controlled trials: BMJ 2012;344:e2156.

19. Turhan AN, Kapan S, Kütükçü E, Yiğitbaş H, Hatipoğlu S, Ay-
gün E. Comparison of operative and non-operative manage-
ment of acute appendicitis. Ulus Travma Acil Cerrahi Derg 
2009;15(5):459–62.

20. Sauerland S, Jaschinski T, Neugebauer EA. Laparoscopic ver-

sus open surgery for suspected appendicitis. Cochrane Data-
base Syst Rev 2010;6(10):CD001546.

21. St Peter SD, Aguayo P, Fraser JD, Keckler SJ, Sharp SW, Leys 
CM, et al. Initial laparoscopic appendectomy versus initial 
non-operative management and interval appendectomy for 
perforated appendicitis with abscess: a prospective, random-
ized trial. J Pediatr Surg 2010;45(1):236–40.

22. Shaikh AR, Sangrasi AK, Shaikh GA. Clinical outcomes of lap-
aroscopic versus open appendectomy. JSLS 2009;13(4):574–
80.

23. Tiwari MM, Reynoso JF, Tsang AW, Oleynikov D. Compari-
son of outcomes of laparoscopic and open appendectomy in 
management of uncomplicated and complicated appendicitis. 
Ann Surg 2011;254(6):927–32.

24. Paajanen H, Grönroos JM, Rautio T, Nordström P, Aarnio M, 
Rantanen T, et al. A prospective randomized controlled mul-
ticenter trial comparing antibiotic therapy with appendec-
tomy in the treatment of uncomplicated acute appendicitis 
(APPAC trial) BMC Surgery 2013;13:3.

25. Hansson LE, Laurell H, Gunnarsson U. Impact of time 
in the development of acute appendicitis. Dig Surg 
2008;25(5):394–9.

26. Saber A, Gad MA, Ellabban GM. Patient Safety in Delayed Di-
agnosis of Acute Appendicitis, Surg Sci 2011;2:318–21.


