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ABSTRACT 
 

Introduction: The diagnosis of acute appendicitis has essentially been clinical, but USG abdomen 
has been said to be highly accurate in diagnosing AA. The surgeon’s perspective may not always 
be the same.  
Materials and methods: Appendectomy data of 106 patients from two hospitals of Kangra region 
was retrospectively analysed. The data was collected for age, sex, initial pre-operative diagnosis, 
USG findings, intra-operative findings, Histo-pathological examination (HPE) report, post operative 
hospital stay.  
Observations: It revealed a sensitivity of about 54% and specificity of 100% for diagnosing AA 
with the help of USG abdomen. AA was seen most commonly in males as compared to females. 
Mean age of presentation was 29.34 +/- 14.4 years. Mean hospital stay was 3.68 +/- 2.25 days. 
Most common initial preoperative diagnosis was AA (84%). Most common position of the appendix 
during surgery was retrocecal (53.7%). HPE report revealed AA in 105 patients.  
Conclusion: USG abdomen is often falsely assuring, leading to unnecessary delay in effectively 
managing a patient of AA further leading to increased complications. Only the clinically equivocal 
cases require further radiological investigations where CECT abdomen is the preferred 
investigation, but it should be used judiciously. 
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1. INTRODUCTION 
 

Acute appendicitis (AA) is the most common 
surgical emergency, and Appendectomy is the 
most commonly performed emergency surgery 
worldwide [1,2]. It is the acute inflammation of 
appendix which if ignored can lead to serious 
complications and may even cause death. The 
prevalence of AA has been found to be about 7% 
in the general population [1].  Traditionally the 
diagnosis of AA has been by clinical examination 
incorporating the signs and symptoms along with 
laboratory investigations, thus leading to the 
clinical scoring systems like Alvarado Score [2]. 
The negative appendectomy rate (NAR) was 
high and it had been agreed that a NAR of about 
15% was acceptable in order to prevent 
morbidity and mortality due to a perforated 
appendix [3]. With the passage of time 
radiological investigations especially 
Ultrasonogram (USG), Contrast Enhanced 
Computerised Tomogram (CECT) and Magnetic 
Resonance Imaging (MRI) of the abdomen 
became the preferred modalities for diagnosing 
AA, especially in women and children. USG 
abdomen is non invasive easily available, cheap, 
reproducible and does not subject the patients to 
radiation exposure like CECT does. So Graded 
Compression USG abdomen became the 
preferred modality for diagnosing AA . However it 
is highly operator dependent and requires a lot of 
skill and expertise to visualise an appendix on 
USG [4]. Literature is full of evidence that it has 
got high specificity, sensitivity, negative and 
positive predictive values [1]. But in clinical 
practise we note more often than usual, that 
either the appendix is not visualised or reported 
to be normal in the USG abdomen. What to do in 
such situations? If we wait then we risk 
perforation of appendix. If we proceed with 
surgery there are chances of a negative 
appendectomy or if we subject the patient to 
CECT abdomen we may risk significant radiation 
exposure. The surgical books mentioned for 
careful clinical re- evaluation from time to time 
without sending such patients home [1,2]. Recent 
studies have said that second USG abdomen 
should be done in the coming hours,and even 
CECT and MRI abdomen has been 
recommended as per American College of 
Radiology [5]. But is it worth waiting and risking 
the appendicular gangrene and perforation? 
Thus this study was conducted so as to assess 
the role of USG abdomen in the diagnosis of AA. 

2. MATERIALS AND METHODS 
 
This was a retrospective study involving the two 
prominent hospitals of the Kangra region in 
Himachal Pradesh. We retrospectively analysed 
the Appendectomy data of Zonal Hospital 
Dharamsala (ZHD) and a single unit of 
Department of Surgery at Dr. RP Government 
Medical College (DRPGMC), Kangra at Tanda, 
from December 2015 to june 2016. 63 patients 
were from ZHD and 43 patients were operated at 
DRPGMC making a total of 106 patients. The 
patients were examined initially by the 
Emergency Room (ER) physicians and then by 
the surgeons on duty. All the patients of acute 
abdomen with clinical diagnosis of AA were 
included and subjected to USG abdomen 
followed by surgery. The patients were operated 
by 05 different surgeons on different occasions, 
according to the emergency duty rosters of the 
Department of Surgery. The patient data 
collected was: Age, sex, initial preoperative 
diagnosis, USG findings, intraoperative findings, 
position of appendix, hospital stay, and 
histopathological diagnosis. The data was 
stastically analysed using SPS software. For 
statistical analysis only, the cases where USG 
abdomen showed appendicular abscess, 
ruptured appendix, and appendicular lump were 
clubbed with patients where USG abdomen 
showed AA. The cases reported as, appendix not 
visualised and ileocecal mass were grouped 
along with patients having no evidence of 
appendicitis, as negative for appendicitis on USG 
abdomen. 

 
3. RESULTS AND OBSERVATIONS 
 
In this study 49 (46.2%) patients were females 
and 57 (53.8%) patients were males. The mean 
age of the patients was 29.34 +/- 14.4 years, 
although it ranged between 2 and 70 years 
(Fig.1). 
 
The most common initial pre-operative diagnosis 
was Acute Appendicitis seen in 89 (84%) 
patients , followed by right renal pain in 8 (7.5%) 
patients . 03 patients presented with acute 
cholecystitis and  02 with acute gastritis. 01 
patient each presented with the features of 
appendicular lump, perforated appendix, urinary 
tract infection (UTI) and acute generalised 
peritonitis (Fig. 2). 
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Fig. 1. Showing age distribution 
 
USG abdomen was suggestive of AA in 50 
(47.2%) patients. In 47 (43.4%) patients there 
was no sonological evidence of AA. In 01 patient 
the appendix was not visualised.  Appendicular 
lump was reported in 05 patients. The other 
findings were appendicular abscess, ruptured 
appendix, and ileo cecal mass in one patients 
each (Table 1). 
 
During surgery the position of appendix was 
found to be retrocecal in 57 (52.8%) patients, 

followed by pelvic in 36 (34%), paracecal in 8 
(7.5%), post ileal in 3(2.8%), preileal and sub 
cecal in one patient each (Fig.3). 
 
The histopathological diagnosis of acute 
appendicitis was confirmed in 105 patients.01 
patient had normal appendix on histopathological 
examination (Table 2).  
 
The mean hospital stay was 3.68 +/- 2.25    days 
and it ranged between 1 and 17 days. (Fig. 4). 

 
Table 1. Usg abdomen findings 

 
Usg findings Frequency(N) Percentage (%) 
Acute appendicitis 50 47.2 
Appendicular abscess 1 0.9 
Appendicular lump 5 4.7 
Appendix not visualised 1 0.9 
Ileocecal mass 1 0.9 
No e/o appendicitis 47 43.4 
Ruptured appendix 1 0.9 
Total 106 100 

 
Table.2. Usg finding * histopathological report crosstabulation 

 
 Histopathological Report Total 

Acute 
Appendicitis 

No Appendicitis 

USG 
FINDING 

Ac. Appendicitis 57 0 57 
No e/o Appendicitis 48 1 49 

Total 105 1 106 
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Fig. 2. Showing the initial pre-operative diagnosis 
 

 
 

Fig. 3. Showing the intra-operative findings 
 

4. DISCUSSION 
 
Emergency Appendectomy is the most 
commonly performed surgery worldwide and is 
still the “Gold Standard” treatment of Acute 
Appendicitis (AA)[1-3]. Although no age or sex is 
exempt from  AA , however , it is more commonly 
seen in males as compared to females ,from 
second to fourth decade of life. In our study the 
mean age of presentation was 29.34 +/- 14.4 
years. The male: female ratio was 1.16:1. Berger 
DH [1] reported the mean age of presentation to 

be 33 years and male: female ratio to be 1.2 to 
1.3:1. Appendix is a part of the caecum which 
has lagged behind during the development of the 
gut. Differential development of caecum is 
responsible for different positions of the 
appendix. These different positions of appendix 
are responsible for different clinical 
manifestations it causes when inflamed. Most 
common position of the appendix is Retrocecal 
(74%) followed by Pelvic, Paracecal, Subcecal, 
Preileal and Postileal [2].  Similarly in our study 
the most common position of appendix was 
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Retrocecal (52.8%) followed by Pelvic position in 
around 32% patients. The typical features of 
Acute appendicitis are a history of migration of 
pain to right iliac fossa, nausea, vomiting, fever, 
and anorexia especially in children. Anorexia is 
the first symptom of appendicitis in 95% of the 
patients followed by pain abdomen and vomiting 
[1]. But this history may not be same in every 
case. Children present with features of 
generalised peritonitis and septicemia at an early 
stage since the omentum is not fully developed 
which could otherwise localise the disease 
spread. The different positions of appendix 
further complicate the picture. Tenderness in the 
right iliac fossa may not be seen in Retrocecal 
appendicitis, rather it may cause lumbar pain and 
may be confused with renal pain. APelvic 
appendicitis can present with diarrhoea or urinary 
tract infection. Preileal appendicitis can mimic 
acute intestinal obstruction. The differential 
diagnosis may be difficult. It may be confused 
with Meckel’s diverticulitis, gastroenteritis, 
gastritis or intussusception. Obesity makes it 
difficult to elicit the clinical signs of tenderness. 
Old age patients may present with gangrenous 
appendicitis. AA in pregnant females may lead to 
foetal loss. Other important differential diagnosis 
in females are torsion of ovary, Pelvic 
inflammatory disease (PID), Mittelschmerz and 
ruptured ectopic pregnancy. These are the 
situations where an USG of abdomen can help in 

ruling out the causes of pain in the right iliac 
fossa [2]. The advantages of USG are , it is non-
invasive, easily available, affordable, poses no 
radiation hazard, no exposure to any ionic 
contrast material, is easily reproducible and it is 
said to have a high sensitivity and specificity. But 
only in 25-29% of the patients USG can provide 
an alternative diagnosis whenever a patient 
suspected of AA is subjected to USG 
examination [6].  In our study patients presented 
to the ER with the initial preoperative diagnosis 
of AA in 84 % patients while about 16% patients 
had other initial diagnosis of acute cholecystitis, 
UTI, gastritis, renal pain, appendicular lump, 
acute generalised peritonitis, and ruptured 
appendix. Subsequently the USG abdomen was 
done in every patient and revealed AA in 50 
(47%) patients only. The reported sensitivity of 
ultrasound for diagnosing acute appendicitis 
ranges from 55%- 96% whereas it’s specificity 
ranges from 85%- 98% [1]. In a study from 
England, D’souza et al. [7] reported that 
ultrasound could visualise appendix in 55% of 
the patients only. They reported a sensitivity of 
51.8 % and a specificity of about 81.4%. We 
found the sensitivity of 54.29% (44.28%- 64.04%, 
CI 95%) and a specificity of 100% (2.50%- 100%, 
CI 95%), for the diagnosis of AA with USG 
abdomen. Presently, Graded compression 
ultrasound is the recommended sonological 
technique [4]. A non compressible  

 
 

Fig. 4. Showing the hospital stay 
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aperistaltic, appendix with an antero posterior 
diameter of more than 6 mm (milimeter) is 
diagnostic of AA. A fecolith may be seen inside 
the appendicular lumen. Periappendiceal fluid 
and the thickening of appendicular wall are 
indirect evidences of acute appendicitis. The 
biggest drawback of ultrasound is, it’s operator 
dependence [1,2,5,8,9]. Generally, In every 
hospital the junior residents  are dealing with this 
situation initially. Whenever an USG abdomen is 
done for suspected patient of AA from the ER, it 
is usually the residents who are performing the 
initial  USG .Since we are getting more and more 
dependent on investigations, may be for the fear 
of litigation, or the work load of patients, or rarely 
the patient preferences; the toll it takes on ER 
teams is evident . Frequently the utrasonograms  
are reported as ‘Appendix not visualised’ or ‘no 
evidence of Acute Appendicitis’ [7,10]. To rule 
out AA, it must be visualised in its whole length 
to say that it is normal. A non visualised 
appendix does not mean there is no AA because 
may be the sonologist was not able to see the 
appendix in its entire length. Only the part of 
Appendix may be normal while the tip may be 
inflamed. As the most common position of tip of 
appendix is retrocaecal in about 74% patients, it 
is further difficult to see the appendix behind the  
gas filled, stool laden, paralysed gut loops during 
inflammation [2,10] .Garcia Penna et a.l [11] 
visualised  a normal appendix 2.4% times using 
USG and 84% of the times using CECT 
abdomen. Likewise, a normal appendix was 
visualised in 6% using USG and in 12% using 
CECT of the abdomen by Kaiser et al [12]. The 
graded compression ultrasound was thought to 
be the answer but to do a graded compression 
ultrasound it requires a great deal of time and 
expertise which may not be the case always. 
Inspissated stools can look like an appendicolith, 
the tubal pathologies in females can mimic 
dilated appendix, furthermore compressibility of 
appendix may be difficult to elicit in obese 
patients thus producing false positive results on 
ultrasound abdomen. Contrary to this, a 
perforated appendix may be compressible and 
Retrocecal appendix may not be visible due to 
overlying gases and may produce false negative 
results on ultrasound scan of abdomen for AA. 
Further an anxious patient may not allow the 
examination for the fear of pain, especially a 
crying child. The drawback of this is usually a 
sonogram being reported as “Appendix not 
visualised” or “no evidence of Acute Appendicitis” 
[10,13]. In such situations the patients as well as 
surgeons  prefer to wait and watch sometimes 
ignoring the need for surgery. The analgesics 

and antibiotics may suppress the initial 
symptoms which may or may not resolve. And if 
they don’t, an appendix may perforate and 
further increase the troubles, both short term as 
well as long term. In a survey, the American 
surgeons were found to prefer CECT of 
abdomen while European surgeons were in 
favour of diagnostic  laparocopy for investigating 
a young patient with nonspecific cause of acute 
abdomen initially, especially in females [14]. No 
offence to anyone, but most of data available on 
the internet describing the role of USG in 
diagnosing AA, is by Radiologists but the 
Surgeon’s perspective may not always be the 
same [3-6,9-12].  D’souza et al. [7] said that the 
published evidence looks good on paper in 
favour of USG in AA, but in reality it is different. 
USG is not able to visualise the appendix  about 
45% of the times. Even the radiologists seem to 
differ on the utility of USG in diagnosing AA. 
Kaiser et al[12] in a randomised controlled  trial 
consisting of 600 patients suspected of acute 
appendicitis found that USG was correct in 
diagnosing AA 22% of the time, while CECT was 
correct 78% of the times. Pinto et al [15] in their 
review of literature have found  the highly 
variable diagnostic accuracy of USG abdomen in 
diagnosing AA. They found the sensitivities 
ranging from 44%- 100% and the specificities 
ranging from 47%- 100% for diagnosing AA with 
the help of USG abdomen. So how could a test, 
which has got such a wide range of sensitivity 
and specificity, be considered a diagnostic test? 
CECT of the abdomen is better as compared to 
USG in diagnosing AA, but there is always a risk 
of cancer induced by radiation exposure [1,2]. 
Neilsen JW et al. [16] found that the universal 
application of CECT abdomen in diagnosing 
acute appendicitis will prevent 12 unnecessary   
appendectomies but could result in one 
additional cancer death. Schulman et al [10] 
concluded that imaging in acute appendicitis 
should be an adjunct to,not instead of, the 
physical examination and it is required in patients 
with equivocal physical examination. No imaging 
is required in patients having a clinical diagnosis 
of acute appendicitis or no appendicitis. Douglas 
et al. [17]

 
said that, A patient having a negative 

sonology results in presence of clinical suspicion 
of appendicitis cannot be discharged, but should 
be kept under observation and frequently 
examined for worsening or improvement of 
symptoms. Alvarado Score is a clinical scoring 
system widely used in management of AA 
patients. It makes use of clinical symptoms, signs 
and laboratory investigations. A modification in 
Alvarado score has been made to drop out the 
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shift of neutrophil count to the left, as this is not 
possible everywhere due to laboratory limitations 
[18]. Shukla et al. [19] has found clinical 
accumen to be better in diagnosing AA and 
perforated appendix. Soldo et al. [20] al have 
concluded that the clinical examination in 
combination with laboratory findings is good 
enough to rule in favour of Acute Appendicitis. 
Five patients in our study were having 
appendicular lump. They all had appendectomy 
without any post operative complications. 
Management of appendicular lump has 
traditionally been conservative i.e. Ochsner 
Sherren regimen, with delayed surgery after 6- 
10 weeks when the inflammation is thought to 
settle down and it’s easy to operate without any 
significant morbidity to the patient.[21] Exception 
to this rule was a rapidly progressing mass, 
deteriorating patient condition, or development of 
features of peritonitis. But with the latest studies 
showing that it is easy to operate upon the 
patient with an appendicular lump at an early 
stage, this belief is being challenged. 
Demetrashvili et al. [22] said that emergency 
appendectomy as well as initial conservative 
management of appendicular lump followed  by 
delayed surgery have the same results. Chandra 
Pandey et al. [23]

 
found that early surgical 

exploration confirmed the diagnosis and cured 
the problem. It reduced the cost of management, 
shortened the convalescence and hospital stay 
with reasonably satisfactory outcome. Bhumika P 
et al. [24] drew the same conclusion from their 
study of 598 patients of AA admitted to their 
hospital.  Similarly Mohamed A et al. [8] 
concluded that early surgical intervention is an 
effective alternate to conservative management 
in appendicular lump. The mean hospital stay in 
our study was 3.68 +/- 2.25 days, which ranged 
from 1- 17 days. The 17 day hospital stay was 
seen in a patient who presented with ruptured 
appendix. After appendectomy she developed 
surgical site infection which was managed 
conservatively. 
 

5. LIMITATIONS OF STUDY 
 

The limitation of our study was that it was a 
retrospective study. The sample size of the study 
was small. BMI was not taken into consideration. 
 

6. CONCLUSION 
 

Appendix may be too small an organ to be 
noticed sometimes, but it can cause too big a 
problem to ignore. USG abdomen is often falsely 
reassuring, leading to unnecessary delay in 
effectively managing a patient of Acute 

Appendicitis further causing increased 
complications. Only the clinically equivocal cases 
require further radiological investigations where 
CECT abdomen is the preferred investigation, 
but it should be used judiciously. 
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