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Introduction: 
Acute appendicitis is one of the most 

common clinical presentations that 

requires urgent surgery, with a lifetime 

incidence of about (8%)
 (1,2)

, the disease 

was first described in 1886 by 

pathologist named Reginald Fitz who 

introduced the term appendicitis
 (3)

.Open 

appendectomy has been a well-

established and widely performed  

 

operation indicated for patients with 

acute appendicitis (AA) 
(4)

. The first 

successful surgery is being attributed to 

a Scottish surgeon and gynecologist 

Lawson Tait who performed an open 

appendectomy in 1880. The accuracy of 

a clinical diagnosis of acute appendicitis 

based on patients history and physical 

examination ranges (84%), because 

Abstract: 

Background: Acute appendicitis is one the most common clinical presentations that 

requires urgent surgery, with a lifetime incidence of about (8%), the right lower quadrant 

incision of open appendecectomy has persisted essentially unchanged since it was 

pioneered by McBurny in the 9th century.  

Aim: To evaluate the effect of trunkal obesity and BMI on the length of the incision of 

appendecectomy. 

Patients and Methods: A prospective analysis including 199 patients who suspected to 

have acute appendicitis (A.A), during time period of 9 months (from first of July 2012 to 

first of April 2013) who were arrived at casualty department of Azadi Teaching Hospital in 

Kirkuk city, Iraq. After dicision of surgical intervention; each patient was interviewed by 

senior house officer to complete a questionnaire which was including demographic data: 

age, gender and clinical data including weight in (kg) height in (meter), (BMI) 

(classification of WHO) as shown in table (2), history of previous operation or previous 

attack of the pain, abdominal girth in supine and standing positionwhich is normal for 

female and male is between 88 and 94 cm respectively and abdominal torso or abdominal 

height (distance between xiphoid and symphysis pubis) were measured (normal range 30-

45cm for obese and 14-27cm for thin patient).  

Results: Majority (63%) of the patient were in 2
nd

 and 3
rd

 decade of age with mean age 

was 29 year, ranging from 10-70 years, on gender aspect, majority were females (58.8%), 

with female to male ration of 1.4:1. About half of the patient were underweight or normal 

weight while one third of the patient were overweight, and remaining were obese with one 

patient (0.5%) was morbidly obese, the length of the incisions length were from (3-11cm) 

with mean length of incision was 5.9cm.  

Conclusions: BMI is significantly related to the length of appendectomy incision, the 

overweight or obese one needs alonger incision in comparison to normal range or 

underweight patients. 
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other gastrointestinal and genitourinary 

tract abnormalities can present in same 

manner
 (5)

. 

Acute appendicitis commonly requires 

urgent surgical intervention 
(6)

, Acute 

appendicitis (A.A) is the most common 

cause of acute non-traumatic surgical 

abdomen in Kirkuk province
 (7) 

and the 

most common abdominal operation 

performed on an emergency basis in 

Iraq as whole
 (8)

. 

Few studies exist regarding relation 

between length of the incision and BMI 

(Body Mass index equal to body weight 

in kg/ Height in meter)
 (4)

, like a study 

was performed in Japan that; showed the 

length of minilaparotomy increased 

significantly in patients with increasing 

BMI equal to 25KG/m2, in whom were 

the thickness of the abdominal wall 

equal to 2.1cm and the thickness of 

rectus muscle equal to 1cm
 (9)

. 

 Another study from India done studying 

open appendectomy claimed; that 

operation was successfully completed 

by a small incision in most of the 

patients with the exceptions of 

complicated and obese patients that 

need extension oftheincision
 (10)

. Paper 

from USA showed that open 

appendectomy in overweight patients 

(those with a body mass index or equal 

to 25) may be more difficult due to 

excessive subcutaneous adipose tissue. 

The open incision may be of a 

considerable length, which may result in 

increased postoperative ( n.12) pain and 

a long stay at hospital
(11,12)

 as we cut 

muscles and do more manipulation and 

stretch. Obese patient is characterized 

by excessive adipose tissue and thickest 

abdominal wall
 (13, 14, 15)

, this work is a 

clinical trial to evaluate the effect of 

trunkal obesity and BMI on the length 

of the incision of appendecectomy. 
 

Patients And Methods: 

Aprospective analysis including 199 

patients who suspected to have acute 

appendicitis (A.A). In a time period of 9 

months (1
st
 of July 2012 to 1

st
 of April 

2013 ) who were arrived at Casualty 

department of Azadi Teaching 

HospitalIn Kirkuk city_ Iraq. Patients 

with suspected (A.A) was admitted 

mostly by senior house officer while on 

duty or referred from other district 

where surgical facilities were not 

available, final decision regarding 

proper management was made by senior 

surgeon on call. 

 The diagnosis for (A.A) in our 

Emergency Department is mostly 

clinical depending on Alvarado score 

(where 6 or more considered having 

suspected acute appendicitis as shown in 

Table (1). All the patients were sent for 

white blood cell count and urine 

analysis, ultrasound of the abdomen and 

pregnancy test for married childbearing 

age women.  

After decision of surgical intervention; 

each patient was interviewed by senior 

house officer to complete including 

demographic data age, data including 

weight in(kg), (height in(meter), (BMI) 

(classification of WHO) as shown in 

table (2) history of previous operation or 

previous attack of the pain, abdominal 

girth in supine and standing position) 

which is normal for female and male is 

between 88 and 94 cm respectively (and 

abdominal torso or abdominal height 

(distance between xiphoid and 

symphysis pubis) were measured 

(normal range 30_45cm for obese and 

14-27cm for thin abdomen). Basic 

criteria was to include all 

appendectomies that done by Grid-iron 

incision, in conventional appendectomy 

the incision that is widely used for 

appendectomy is the one called grid-
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iron incision(described first by Mc 

Arthur is made (approximately 5-8cm) 

at right angle to a line joining the 

anterior superior iliac supine to the 

umbilicus, centered on McBumey point) 

which is a point one third of the distance 

from the umbilicus to the anterior 

superior iliac spin) The place and the 

length of the incision will vary 

according to the thickness of the 

abdominal wall and the suspected 

position of the appendix, except those 

appendicectomies done by right 

paramedian or lower midline incision, 

and acute appendicitis in pregnant. The 

study approved by ethical committee of 

Iraqi board for General Surgery. All 

cases of suspected acute appendicitis 

were put on nil by mouth (NPO), IV 

fluid (as sodium chloride (0.45%) w/v 

and Glucose (2.5%) wlv intravenous 

infusion according to each 

patient‟srequirement). While decision of 

the operation was made, informed 

consent signed by the patient and the 

surgeon. The patients were screened for 

viral diseases (HIV, HBs antigen and 

Hcv), perioperative prophylactic 

antibiotic given ampiclox 500mg IV. 

(Ampicillin 250 mg plus Cloxacillin 

acid 250 mg,all the operations were 

performed by senior house officer and 

under direct supervision of the surgeon 

in charge. During surgery position of the 

appendix and macroscopical appearance 

of the appendix (normal inflamed or 

gangrenous) were documented, at the 

end of the operation the length of 

incision measured by using a sterile 

syringe as shown in figure (1), all the 

excised appendices were sent for 

histopathological examination. all 

operations done with open 

appendectomy (laparoscopy not used 

atall). 

Postoperatively all patients encouraged 

for early mobilization and oral intake 

Analgesia given (infusion 600mg iv 

paracetamol ;acetamomophine) and the 

patients were discharged home when 

they are well and fulfilled discharge 

criteria 

 Patients were followed up on weekly 

basis regarding his or her recovery 

status and document any surgical 

complication like (wound infection, 

seroma, hematoma and features of 

intestinal obstruction). 

The collecting data were analyzed using 

the IBM SPSS (statistical package for 

social sciences) statistics version 21. 

A T- test analysis was made, P values 

less than 0.05 were considered positive 

and statistically important. 

 

Table (1): The Alvarado scoring system. 

 Mnemonic (MANTRELS) Value 

Symptoms Migration of the pain 

Anorexia 

Nausea and vomiting 

1 

1 

1 

Signs Tenderness in right lower quadrant 

Rebound tenderness 

Elevation of temperature )37.2c 

2 

1 

1 

Laboratory Leukocytosis 

Shift to the left 

2 

1 

Total score  10 
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Figure (1): Sterile syringe formeasuring length of the incision. 

 

Table (2): WHO classification of BMI. 

   Classification                                               BMI (kg\m) 

 Principal cut _off points  

Under weight <18.50 

Sever thinness <16.00 

Moderate thinness 16.00_16.99 

Mild thinness 17.00_18.49 

Normal range 18.50_24.99 

Over weight ≥ 25.00 

Pre _obese 25.00_29.99 

Obese ≥30.00 

Obese class I 30.00_34.99 

Obese II 35.00_39.99 

Obese III ≥40.00 

 

Results: 
Majority (63%) of the patient were in 

2nd and 3rd decade of age with mean 

age was 29 year, ranging from 10-70 

years. Figure (2) shows the range of the 

age & gender of the distribution study 

population. 

On gender aspect, majority were 

females (58.8%), with female to male 

ration of 1.4:1. About half of the patient 

was underweight or normal weight 

while one third of the patient was 

overweight, and remaining was obese  

 

with one patient (0.5%) was morbidly 

obese, as shown in table (3). 

The length of the incision was from (3-

11 cm) with mean length of incision was 

5.9cm table (4). In underweight and 

normal weight patients the longer 

incision used were 3.9cm and 5.9cm 

respectivel, while 6.9cm was the upper 

limit of the length of the incision in 

overweight. In obese patient the length 

of incision was ranging from 7-11cm 
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and the length increased with increasing 

BMI as shown table (4). 

While length of incision in patients with 

sub hepatic position of the appendix was 

not related to BMI, and all require 

extension of the incision, whatever BMI 

was as shown in table (5)  

Measurement of abdominal girth 

(circumference) in standing position was 

ranging from 50cm to 129cm in 

different body weight and gender group 

as shown in table (6). In normal weight 

we found that 36 female patients had 

abdominal girth in standing position 

ranging from (80-89). 

Measurement of abdominal girth 

(circumference) in supine position was 

ranging from 40cm to 129cm in 

different body weight and gender groups 

as shown in table (7). 

The measurement of Torso, were ranged 

from 20 cm to 39 cm with mean of 

(33.8), the measurement were varies in 

different weight groups as shown in 

table (8). 

The Torso in normal weight patient was 

ranged from 30-33 cm and increasing 

BMI up to 39 cm in obese patient.  

Abdominal girth in standing and supine 

position, torso measured and correlated 

with BMI and length of the incision in 

patients underwent laparotomy for 

suspected acute appendicitis, the 

relation was significant statisistically 

specially circumference of the abdomen 

and length of torso were increased with 

increased with increased BMI, and the 

patient were in the need of longer 

incision for removal of the appendicitis 

as shown in table (9). 

Hospital stay and need of analgesia were 

significantly related to the BMI of the 

patients, who need longer incision as 

shown in table (10 and 11).  

Thirty one (15.6%) of the patients need 

to stay 2 or more days postoperatively in 

the hospital while 30 patients (96.7%) 

were overweight or obese or have sub 

hepatic appendicitis who need longer 

incision. BMI is also significantly 

related to the postoperative analgesia as 

those of normal or underweight 

(BMI<24.9=83 patients 53.2%) needed 

Just one dose, while overweight and 

obese (BMI>25=37 patients 86%) 

needed 2 or more doses of postoperative 

analgesia as shown in table (10).   

 

Number 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): The age and gender distribution of the study population (N. =199) 
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Table (3): Number and frequency of BMI distribution in correlation to WHO classification of BMI. 

BMI kg\  No. and frequency 

13.20-15.90 9 

(4.5%) 

16.00-16.99 6 

(3.0%) 

17.00-18.49 12 

(6.0%) 

18.50-24.99 60 

(30%) 

25.00-29.99 62 

(31.0%) 

30.00-34.99 38 

(19%) 

35.00-39.99 12 

(6.0%) 

More than 40 1 

(0.5%) 
 

Table (4): Number and frequency of length of the incision in different weight groups. 

Patients 

Weight 

Groups 

Length of 

Wound in cm 

No. and 

Frequency 

P value 

Underweight 

† 

3.0_3.9 5 

(2.5%) 

 

 

 

 

 

0.00 

 

4.0_4.9 41 

(20.5%) 

Normal range 

††† 

5.0_5.9 43 

(21.5%) 

Overweight 6.0_6.9 50 

(25.0%) 

Obese 7.0_7.9 35 

(17.50%) 

 

8.0_8.9 15 

(7.5%) 

9.0_9.9 7 

(3.5%) 

10.0_11.0 3 

(1.5%) 
 

 

Table 5: Showed relation between length of incision and BMI in subhepatic position of the appendix. 

Length of incision BMI P valve 

7 cm 17.3 

21.8 

22.3 

 

 

0.000681 

7.5 cm 20.2 
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Table (6): Shows number and frequency of patients with different abdominal girth in 

standing position in different weight and gender groups. 

Patients weight groups Abdominal girth standing cm No. and frequency 

Underweight 50_59 Female 7 16 

(8.0%) Male 9 

60_69 Female 10 18 

(9.0%) Male 8 

70_79 Female 8 24 

(12.0%) Male 16 

Normal range 80_89 Female36 53 

(26.5%) Male 17 

Overweight 90_99 Female 22 42 

(21.0%) Male 20 

Obese 100_109 Female 27 38 

(19.0%) Male 11 

110_119 Female 4 4 

(2.0%) Male 0 

120_129 Female 3 4 

(2.0%) Male 1 

  199 

100% 
 

 

Table (7): Number and frequency of patients with different abdominal girth in supine 

position in different weight and gender groups. 

Patients weight groups Abdominal girth standing cm No. and frequency 

Underweight 50_59 Female 11 23 

(11.5%) Male 12 

60_69 Female 7 14 

(7.0%) Male 7 

70_79 Female 9 27 

(13.0%) Male 18 

Normal range 80_89 Female36 52 

(26.0%) Male 16 

Overweight 90_99 Female 23 43 

(21.5%) Male 20 

obese 100_109 Female 25 33 

(16.5%) Male 8  

110_119 Female 3 3 

(1.5%) Male 0 

120_129 Female 3 4 

(2.0%) Male 1 

  199 

100% 
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Table (8): Details of Torso measurement in different weight group. 

Patients weight groups  Torso No. and frequency 

Underweight 20_24 cm 2 

(1.0%) 

25_29 cm 17 

(8.5%) 

Normal range 30_33 60 

(30%) 

Over weight 

obese 

34_35 57 

(28.5%) 

36_39 63 

(31.5%) 
 

 

Table (9): Results of correlation of abdominal girth in supine position, torso length and 

length of the incision with BMI ≥25 and BMI <24.9 kg\ m2. 

Characteristic Total 

(N.=199) 

BMI≥ 25 

(N.=112) 

BMI<24.99 

(N.=87) 

P_Value 

Abdominal 

girth standing 

in 

cm;mean±SD 

86.5± 17 97.7±10.6 72.6±12.5 <0.001 

Abdominal 

girth supine in 

cm;mean±SD 

84± 16.6 95±10.2 70.4±12.4 <0.001 

Length of 

wound in cm; 

mwan±SD 

6± 1.5 6.8±1.3 4.9±0.9 <0.001 

Torso; 

mwan±SD 

33.8± 3 34.8±2.2 32.5±3.4 <0.001 

 

 

Table (10): Number of patients discharged in first postoperative day and latter. 

Discharge Total  BMI <25 BMI<24.9 P value 

1
st
 postoperative 

day 

168 

84.4% 

80 

47.6% 

86 

53.3% 

0.001 

2
st
 or more  31 

15.6% 

30 

96.7% 

1 

3.3% 
 

 

Table (11): Need of analgesia in different weight groups. 

analgesia Total BMI>25 BMI<24.9 P value 

Single dose 156 

74.4% 

73 

46.8% 

83 

53.2% 

0.001 

Multiple dose 43 

21.6% 

37 

86.0% 

6 

14.0% 
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Discussion:  

The relation between the length of the 

incision in open appendectomy with 

different grades of BMI and abdominal 

girth needs to be investigated more as 

there is few articles in the literature 

about this subject, this paper is a trial to 

evaluate and clarify some aspect of this 

relation. More than half of the patients 

were female but in other studies male 

are more affected 
(22)

, more than half of 

the patient were young (10-29years) 

which is equal to current literature
 (23,7)

. 

Patients were had different BMI groups, 

In overweight and obese patient, the 

abdominal wall thickness presents as a 

challenge to surgical exposure and 

technique and associated with wound 

pleated issues 
(23) 

, The length of incision 

needed in our patients was ranging from 

(3-11 cm (about 2/3rd of the patient 

were within normal weight (18.50-24,99 

kg/m) or overweight (25.00 299kg/m) 

need incision (3.04.9 cm) and (5.0 5.9 

cm) respectively which was statistically 

significant. Many factors were directly 

affect our decision in regarding the 

incision length, organ to be examined, 

surgical time concerned, previous 

abdominal surgery andBMI
 (25)

 of the 

patients. Bigger BMI, in overweight 

obese patient the needed larger incision 

up to 11cm in length, because of thicker 

abdominal wall
 (9)

. 

When the patients were underweight( 

BMI> 18.5) or normal weight, their 

operation were performed by reasonable 

incision(5-8cm)
 (18,19)

, but in the special 

situation although BMI was normal or 

patient was underweight appendectomy 

done by longer incisions i,e when the 

position of the tip of the appendix was 

sub hepatic, while in study by(Sanjay 

KuBhasin, Rajinder Kumar agar, J.G. 

Langer ( he finished his operation in 

underweight and normal  

 
Weight (excluding and same group o 

obese patients by length of wound 

incision of about(2.5-3.5 cm) 
(10)

 , and 

same group of patients were stayed 

longer in hospital and needs more than 

one dose of analgesia but in a study 

by(Enochsson L, Hellberg A, Rudberg 

c, et al ( reveal that overweight and 

obese patients were stayed for longer 

time and require multiple doses of 

analgesia than normal weight
 (12)

. 

Preoperative assessment of any patient 

showing abnormal position of the 

appendices, complicated appendix or 

tenderness point more medially made 

the surgeon to open by midline or right 

paramedian incision, which was 

excluded from the study. In normal 

weight patient we found that abdominal 

girth (circumference ) of 36 female 

patient, was ranging from 80-89 cm, 

which was longer than normal which is 

up to 88 cm in female
 (17)

 , this may 

indicate laxity of the abdominal wall 

because of multiple pregnancies, 

inadequate exercise and mobility or high 

fat diet intake in the ladies in this 

category. 

There were no mortality and negligible 

morbidity in the form of wound 

infection 4 cases normal weight (6.39%) 

and 2 cases of obese (4%) while in a 

study by (Israelsson LA, Jonsson T) 

given larger number of wound infection 

up to(10%) 
(26)

, another patient with 

abdominal wall hematoma she was 

obese, and managed conservatively. 

Other results like multiple dose of 

analgesia, period of hospital stay more 

than one day and time of operation in 

overweight and obese patients were in 

line to the results to other literature
 (12)

. 
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Conclusion: 
BMI is significantly related to the length 

of appendectomy incision, the 

overweight or obese one needs alonger 

incision in comparison to normal range 

or underweight patients. 
 

Acknowledgements: 
We like to thank all surgical trainee and 

paramedical staffs and the patients for 

their cooperation and kindness. 
 

References:  
[1]. Noah J Switzer Richdeep S. Gill, and 

ShahzeerKarmali :The Evolution of the 

Appendectomy: From open to Laparoscopic 

to Single incision, Hindawi Publishing 

Corporation Scientific Vol. 2012,895-

469,5. 

[2]. MN khan,INordon, Ask Ghauri, C 

Ranaboldo, and N carty Urgent 

appedectomy for Acuteappendecitis in a 

District General Hospital-Is it Feasible,? 

Ann R CollSurg Engl. 2009; 91(1):30-34. 

[3]. MarcinHanczewskil, Ryszard 

Marciniak2. Effect of BMI on the quality of 

life in patients after appendectomy 

depending on surgical modality, 

polskyprzegladchirurgiczny_ 102478pjs 

2013; 85(2):58-64. 

[4]. Umashankar K Ballehaninna,Kurt E 

Roberts; open appendectomy Med scape. 

2011. 13 1582203. 

[5]. Ahmed H. o, Muhammed A. M., 

Alternative diagnosis for pain in patients 

who pendectomies for normal appendices 

and the incidence of negative 

appendectomies (Ann. Coll. Med .Mousl 

2011.37 (1&2):80-86. 

[6]. Martyzdichavsky,Hannes Go`` gele . 

GregorBlank. Histological characterization 

of appendectomy specimens with 

intraoperative appearance of vascular 

injection SurgEndosc(2013) 27 :849_853.  

[7]. Faraj F.H.; Day Case Open 

Appendectomy: A safe and Cost_ Effective 

procedure, (KAJ) Kurdistan Academician 

Journal, Sept 2003, 2(1) Part A (1-8).  

 

 
[8]. Ahmed H.O., TahirArif, 

AllaAbdulkaderShalli; Role of ultrasound 

in patients with high clinical suspicion of 

acute appendicitis, (JZS) Journal of 

zankoysulimani, september2006, 9(1) part 

A (107-114). 

[9]. Sang-Ho Jeong, YoungJoonLee, 

KyunsooBae et el; Clinical Factors 

Affecting the Length of Minilaparotomy 

incision in Laparoscopy- Assisted Distal 

Gastrectomy, Joumal of laparoscopic& 

advanced surgical techniques; April 2009, 

Vol. 19 Issue 2, P.129 

[10]. Sanjay K. Bhasin, Rajinder Kumar 

Nagar, J. G. Langer. Mini- appendectomy 

from the Department of Surgery, Govt. 

Medical College, Jammu (J&K) India 180 

001 Vol. 7 No. 2, April- June 2005. 

[11]. Ricca R. Schneider JJ, Brar H et al: 

Laparoscopic appendectomy in patients 

withabody mass index of 25 greater: results 

of a double blind, prospective, randomized 

trial. JSLS 2007; 11:54-58. 

[12]. Enochsson L., Hellberg A, Rudberg C, 

et al. Laparoscopic vs open my in 

overweight patients. SurgEndosc. 2001; 

11:54-58. 

[13]. Kushner RF: Body weight and 

mortality.Nutr Rev. 1993; 51:1-10. 

[14]. Leitzmann MF, Moore SC, Koster A, 

TB, park Y, et al. waist circumference as 

compared with Body- Mass Index in 

Predicting Mortality from Specific Causes 

PLos one (2011); 6(4):18528.Doi:101371 

journal pone0018 

[15]. MulhimARAl-Sultan Al: Modified 

Alvarado score for acute appendicitis in 

overweight patients. Saudi Mad J 2008; 

29:1184-87. 

[16]. Robert McKay MD, Jessica Shepherd 

Do; The use of the clinical scoring system 

by Alvarado in the decision to perform 

computed tomography for acute 

appendicitis in the EDB, American Journal 

of Emergency Medicine (2007)25,489-493. 

[17]. NamirKatkhouda, AshkanMoazzez, 

Sarah Popek, ShirinTowfigh, BrettCohen, 

BillyValyBoulom, A new and standardized 

approach for trocar placement in 



 

63 
 

Journal of Kirkuk Medical College 

 
Vol. 5, No. 1, 2017 
 

 

laparoscopic rouex -in-Y gastric bypass, 

Surgendosc (2009)23:659-662. 

[18]. R.C.N.Willimson, D.E Whitelaw, 

appendix and abdominal abscess General 

surgical erations 5" edition, Churchill 

Livingsone, R.M.KIRK 2008.London. P. 

107-108. 

[19]. Norman S.Williams, Bailey&loves : 

short practice of surgery, vermiform 

appendix . 2000; 23thed. London, P.1076-

1092. 

[20]. Patnaik, V.V.G 2000, Singla, Rajan K 

Basis V.K.; Surgical incision- their 

anatomical basis Part IV-Abdomen, J Anat. 

Soc. India 50(2)170-178 (2011). 

[21]. John Cawley,Richard V. Burkhauser; 

beyond BMI: the value of more accurate 

measures of fatness and obesity in social 

science research NBER Working Paper No. 

12291 June 2006, Revised July 2006 JEL 

No. 12, 12.  

[22]. Abudu Emmanuel Kunle, Oyebadyo 

Tope Yinka, TadeAdedayo et al;surgical 

pathologic review of appendectomy at a 

suburban tropical tertiary hospital in Africa, 

Journal of Medicine and Medical Science 

2011; 2,(6):. 932-938. 

[23]. BarlasSulu (2012). Demographic and 

Epidemiologic Features of Acute 

Appendicitis, Appendicitis A Collection of 

Essays from Around the World, Dr. 

Anthony Lander (Ed.), ISBN: 978-953-307 

814-4. 

[24]. Tatyanclarke, NamirKatkhouda, 

Rodney J et al: Laparoscopic versus open 

appendectomy for the obese patient :a 

subset analysis from a prospective 

randomized, double-blind study, Surge 

Endose(2011) 25: 1276-1280DOI 10.1007\s 

00464-010-1359-5. 

[25]. Harold Ellis, Anatomy of abdominal 

incisions, surgery. Elsevier 2008: 26:10. 

[26]. Israelsson LA, Jonsson T; overweight 

and healing of midline incisions: the 

importance of suture technique, The 

European Journal of Surgery= Acta 

Chirurgica.1997, 163(3):175-180. 

  


