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The transducer placed over the surgical wounds can be 
applied with a plastic membrane to avoid contamination. 
The highest possible frequency should be used that allows 
penetration into the areas of  interest.

Anatomy
In physically fit people, the navel is at the level between the 
L3-L4 intervertebral disc; halfway between the xiphoid process 
and the pubic symphysis. The linea alba divides the anterior 
abdominal wall into the right and left halves. Linea semilunaris 
indicates the lateral border of  the rectus abdominis muscle. 
Most of  the abdominal wall is muscular and runs between the 
rib cage and the bony pelvis. There are four major muscle pairs 
in the anterior abdominal wall. The flat muscles are crossed 
in such a way (similar to a three-layer corset) to reduce the 
risk of  protrusion of  the viscera between the muscle bundles.

Pathology
Although most abdominal wall hernias are asymptomatic, 
they may develop acute complications that necessitate 

INTRODUCTION

The abdominal wall is a layered structure, consisting of  
skin, superficial fascia, subcutaneous fat, muscle layer, 
transverse fascia and a layer of  extraperitoneal fat. The 
skin is echogenic. Subcutaneous fat is usually hypoechoic. 
Muscles reveal mid-level echoes with a laminar pattern of  
muscle fibers.

Scanning technique
The examination of  the anterior abdominal wall does 
not require special preparation on the part of  the patient. 
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Abstract
Background: There are wide ranges of pathology affecting the anterior abdominal wall which range from simple fluid collection 
to hernias as well as complex neoplasms.

Objective: The objective of the study was to assess the precision of high-resolution sonography in the diagnosis of anterior 
abdominal wall lesions with corroboration of post-operative histopathological study

Materials and Methods: Fifty cases of anterior abdominal wall lesions that were evaluated consecutively by high-resolution 
ultrasound sonography (HRUSG), followed by gold standard investigation.

Results: The precision was 97.7% in detecting anterior abdominal wall lesions with 40% correctly diagnosed as inguinal hernia.

Conclusion: HRUSG is a noninvasive, easily available and cost-effective method with minimal patient discomfort.
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emergent surgery. Prompt diagnosis is desirable because 
delay is associated with greater morbidity.[1] Often patients 
with chronic abdominal pain need an examination of  the 
abdominal wall, especially when a positive Carnett’s sign 
suggest the cause of  pain to be in the abdominal wall.[2] 
Most commonly abdominal wall pain is related to cutaneous 
nerve root irritation or myofascial irritation. The patient 
is asked to cough or perform a Valsalva maneuver while 
scanning over the suspected site is performed, and with 
an increase in abdominal pressure, there will be better 
appreciation of  hernia sac, site, and size of  the defect and 
also contents of  the hernia. On ultrasound, where the lesion 
is of  homogeneous fat echogenicity, diagnosis of  a simple 
lipoma can be made with relative certainty.[3] Desmoid 
often develops from the previous surgical scar and is more 
common in female patients than in male patients.[4] Seroma 
occurs after surgical procedures with well-defined anechoic 
lesion with irregular margins and internal echoes with 
posterior acoustic enhancement.[5] Below the arcuate line, 
hematoma can extend across along the midline, as there is 
no midline aponeurosis.[6] Endometriosis of  the abdominal 
wall usually develops as complication of  uterine surgery, 
due to seeding of  functional endometrial tissue outside 
the uterine cavity with showing color uptake on Doppler.[5]

Aims and Objectives
The objectives are as follows:
1.	 To assess the spectrum of  anterior abdominal 

wall lesions (localization and characterization) by 
high-resolution ultrasound sonography (HRUSG)

2.	 To correlate the sonographic finding with post-operative 
and pathological findings

3.	 To assess the efficacy of  high resolution sonography 
in the diagnosis of  anterior abdominal wall lesions.

MATERIALS AND METHODS

Study time
The study was from July 2019 to June 2020.

Study place
This study was conducted at Nil Ratan Sircar Medical 
College and Hospital.

Inclusion Criteria
The following criteria were included in the study:
1.	 All cases with clinical manifestations of  the anterior 

abdominal wall lesions
2.	 Cases of  all age group.

Exclusion Criteria
The following criteria were excluded from the study:
1.	 All cases with acute abdominal wall trauma
2.	 Pregnant mother.

Institutional review board approval for conducting this 
study was obtained and informed consent of  all those 
50 patients was taken. They underwent anterior abdominal 
wall ultrasonography using 7–12 MHZ high frequency linear 
array transducer coupled with color Doppler equipment 
(Philips HD 7 series). This was followed by surgical or 
histopathological confirmation whenever needed.

Technical Consideration
They were initially scanned in the supine position and 
then examined in the upright position. The examination 
of  the inguinal region has been described in the 
literature.[7] Inferior epigastric artery is identified where 
it passes under the lateral border of  the rectus abdominis 
muscle. From there it can be followed inferiorly to 
its origin from the external iliac artery. The Valsalva 
maneuver should be liberally used to detect hernias. 
Scanning patients in the supine and in the upright 
position may facilitate detection. The anterior abdominal 
wall can be incrementally scanned from the epigastrium 
to the symphysis pubis.

Statistical Methods
Diagnostic efficacy of  the anterior abdominal wall lesion 
using HRUSG will be determined by comparing with post-
operative and histopathological findings, by performing 
diagnostic validity tests like positive predictive value.

Test Disease present Disease absent
USG positive TP FP
USG negative FN TN
Positive predictive value=Tp/(Tp+Fp)

RESULTS AND ANALYSIS

Our study showed high prevalence of  anterior abdominal 
wall lesions in patients of  the age group of  > 40 years (60%), 
with male predominance (30 out of  50). Among 50 clinically 
suspected anterior abdominal wall lesions, most common 
indication for high resolution sonography was inguinal 
hernia followed by incisional hernia and abdominal wall 
lump which was relatively a non-specific clinical diagnosis 
[Table 1], which later turned out to be different lesions on 
high-resolution sonography as well as in histopathology. 
Most common USG findings in our study was hernias 
(inguinal, incisional, and ventral) [Figure 1], followed by 
lipoma, abscess, and desmoids tumor.

Others here include two cases of  Abscess, one each of  
external oblique pyomyositis and rectus sheath hematoma. 
As the lesions were small in size, they were left for follow-up 
without any intervention [Table 2]. On statistical analysis 
,it was found that HRUSG had 97.7% positive predictive 
value (PPV) )[Figure 2].
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in Indian literature and such study have not highlighted 
on incidence and prevalence of  anterior abdominal wall 
lesions. Our study also emphasized on the diagnostic 
efficacy of  high-resolution sonography in detection of  
anterior abdominal wall lesions. Our study showed a high 
prevalence of  anterior abdominal wall lesions in the age 
group of  >40 years (60%), where in majority of  cases were 
various types of  inguinal and incisional hernias [Figure 3]. 
The higher prevalence of  anterior abdominal wall lesions 
in the age group of  >40 years probably explains the 
patients seeking medical/surgical attention more frequently 
than other age group due to various reasons this is in 
conformity with Spangen[8] and others (1990, 2003), who 
have reported hernia to be the second most common 
abdomino-pelvic surgery after caesarean section and its 
incidence increases with age.[9] In study done by Ruhl and 
Everhart, the cumulative incidence of  inguinal hernia was 
higher among men (13.9%) than among women (2.1%)[10] as 
similarly shown in our study also where a higher incidence 

DISCUSSION

Anterior abdominal wall lesions often mimic intra-
abdominal conditions and frequently presents as a 
palpable mass. This is more common with patients who 
have thick anterior abdominal wall with a large layer of  
fat. Pathological process that may involve the anterior 
abdominal wall occasionally raises diagnostic challenge 
because of  the low specificity of  the physical findings. 
Because of  introduction of  newer ultrasonography 
techniques with higher frequency probes and newer 
software such as tissue harmonic imaging, it has led to 
the better characterization and diagnosis of  the lesion. 
The purpose of  this study was to provide an overview of  
sonographic appearances of  different anterior abdominal 
wall lesions and to compare it with histopathological/post-
operative findings. Literature on this type of  study is sparse 

Table 2: Over all Usg, post‑operative, and histopathological correlation
No. of cases USG findings Post‑operative findings Histopathological findings
20 Inguinal hernia Bowel loops and Mesentery noted ‑‑‑‑‑
10 Incisional hernia Defect in Fascia transversalis’ external oblique 

muscle
‑‑‑‑‑‑

4 Ventral hernia Linea alba defect ‑‑‑‑‑‑
4 Lipoma Circumscribed soft encapsulated mass 

excised
Mature adipocytes with no cellular atypia

1 Neurofibroma/Lipoma Circumscribed but not encapsulated soft mass 
excised

Non‑encapsulated with proliferation of Schwann cells 
and collagen
Consistence with neurofibroma

2 Desmoid tumor Firm gritty texture, on cut surface glistening 
white and coarsely trabeculated

Sweeping fascicles with spindle cells and long thin 
walled parallel vessels with adjacent infiltration
S/O‑desmoid tumor

1 Abdominal wall 
sarcoma

Small firm TAN colored with whorled 
appearance

Well‑circumscribed, non‑encapsulated sheets of 
large moderately differentiated spindle shaped cells 
with pleomorphism and atypia
S/O‑ Sarcoma

1 Scar Endometriosis Excision of endometrial tissue from 
surrounding tissue

Endometrial glands and stroma with areas of 
hemorrhage

1 Swelling with no 
obvious defect

Linea alba defect ‑‑‑‑‑‑

1 Hematoma On aspiration blood material noted ‑‑‑‑‑‑‑
1 Abscess Pus drained ‑‑‑‑‑‑‑
1 Seroma Clear serous fluid drained ‑‑‑‑‑‑
4 Others No intervention done
Others here include 2 (Two) cases of Abscess, 1 (One) each of External Oblique Pyomyositis and Rectus Sheath Hematoma. As the lesions were small in size, they were left for 
follow‑up without any intervention

Table 1: Various clinical diagnosed of anterior 
abdominal wall lesions
Clinical diagnosis No. %
Inguinal hernia 20 40
Incisional hernia 10 20
Ventral hernia 4 8
Abdominal wall lump 8 16
Lipoma 2 4
Abscess 2 4
Hematoma 1 2
Post‑operative collection 1 2
Lipoma/Neurofibroma 1 2
Others 1 2
Total 50 100

Figure 1: Direct inguinal hernia extending into the scrotal sac
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Figure 3: Spectrum of anterior abdominal wall lesions detected 
by high-resolution ultrasound sonography

Figure 2: Diagnostic validity of high-resolution sonography

Figure 4: Inguinal hernia extending into the scrotal sac

Figure 6: Ant. Abdominal wall hyperechoic sol

Figure 5: Sections shows mature adipose tissue. The fat 
contains few small capillaries within thin fibrous strands

Figure 7: High-resolution sonogram shows heterogenous solid 
mass in a post-operative case of TAH and BSO

Table 4: Diagnostic validity of high resolution 
sonography
Test Positive Negative Total
Positive 44 1 45
Negetive 1 0 1
Total 45 1 46
PPV=TP/(TP+FP)=97.7%

Table 3: Various histopathological/post‑operative 
diagnosis of anterior abdominal wall lesions
Diagnosis No. %
Bowel loops/omentum/mesentery 30 60
Not done 4 8
Lipoma 4 8
Desmoids tumor 1 2
Linea alba defect 4 8
Abdominal wall sarcoma 1 2
Abscess 1 2
Neurofibroma 1 2
Endometriosis 1 2
Hematoma 2 4
Post‑operative seroma 1 2
Total 50 100

of  anterior abdominal wall lesions was shown in males, that 
is, as many as 30 cases (60%).

In the study conducted by Devareddy et al.,[11] incisional 
hernia was the most common diagnosis with female 
predominance but in our study inguinal hernia was the 
most common and accurately diagnosed lesion with male 
predominance. The reason could be less number of  cases in 
our study. With application of  color Doppler sonography[10] 
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findings and proper clinical history of  the patient helps in 
reaching a proper diagnosis. Ultrasound can differentiate 
a fluid filled mass from a soft-tissue lesion and also can 
demonstrate the site of  hernia with its content very 
accurately. In correlation with post-operative findings 
and histopathological study, it is a reliable method of  
investigation. It is a noninvasive, easily available, and 
cost-effective method with minimal patient discomfort. 
Hence, we emphasize on using this modality in evaluation 
of  anterior abdominal wall lesions.
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differentiation between strangulated and non-strangulated 
hernias can be made out [Figure 4]. In one case of  ventral 
hernia, although swelling was present, defect could not be 
found out. The patient was very uncooperative and obese 
and the defect was small in size, so we could not detect 
it in USG, patient later underwent surgical repair of  the 
defect. Anterior abdominal wall lesion other than hernias 
which were common in our study was anterior abdominal 
wall lipomas four cases (8%), all four cases correlated with 
histopathological findings [Figure  5 and Table 3][12] all 
cases of  anterior abdominal wall lipomas showed similar 
sonographic findings, that is, well defined round to ovoid, 
iso to slightly hyperechoic echotexture as compared to 
the adjacent muscles along with a thin echogenic capsule 
[Figure 6]. It is in conformity with the description of  lipomas 
in the study conducted by Stroung et al. and others in 1993 
2 cases out of  50 cases (4%). Sonographic diagnosis of  
both desmoids tumor was not 100% accurate, where in one 
case was ill defined lobulated hypoechoic soft-tissue mass 
which came out to be a case of  anterior abdominal wall 
sarcoma on histopathology. Desmoids tumor appeared as 
a hypoechoic soft-tissue masses with smooth, well defined 
margins [Figure 7] and variable vascularity on color Doppler. 
Casillas et al. in a case series study of  15 patients of  desmoid 
tumors also found similar findings on USG.[4]

We showed overall comparison of  high resolution sonographic 
findings with post-operative and histopathological findings 
which correlated accurately with a positive predictive 
value (efficacy) of  97.7% [Table 4]. Devareddy et al.[11] had 
reported that the high resolution sonographic findings 
correlated with surgical or histopathological findings with 
a positive predictive value (efficacy) of  97.4% which closely 
resembles to our study findings. Dynamic USG improved 
the morphological appearance of  the lesion. In all cases, it 
improved the visualization of  the hernia and gave clarity of  
the content and as well as the blood supply, thereby aided 
in determining the viability. Dynamic USG also helped to 
accurately measuring the diameter of  the neck of  the sac, 
which aided the surgeon in his assessment during surgery 
especially while repairing the hernia.[13]

CONCLUSION

Clinical signs and symptoms are not very specific. 
High-resolution sonography in correlation with clinical 
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MASTER CHART

S. No. Name Age 
(years)

sex Clinical diagnosis Sonological features Radiological 
diagnosis

Histopath/surgical 
findings

1. S. Khatoon 28 F Incisional Hernia Defect in the paramedian 
region with herniation of 
bowel loops

Incisional 
hernia (bowel loops 
and Omentum)

Defect noted in rectus 
sheath with bowel 
loops

2. D. Sarkar 65 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

3. M. Sk 55 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of left side

Indirect inguinal 
hernia

Bowel loops noted

4. D. Mondal 51 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of left side

Indirect inguinal 
hernia

Bowel loops noted

5. R. Kuila 48 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

6. K. Sing 54 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

7. U. Bauri 50 M Lipoma Well‑defined hypoechoic 
lesion with no vascularity

Lipoma Lipoma

8. S. Das 29 M Abdominal wall 
lump

Ill‑defined collection with 
internal debris around 
suture line

Sutural abscess Removal of suture

9. M. Kar 55 F Incisional hernia Defect in the fascia 
transversalis with 
herniation of bowel loops

Incisional 
Hernia (bowel loops 
and Omentum)

Defect noted in rectus 
sheath with bowel 
loops and omentum

10. K. Mondal 52 F Incisional hernia Defect in the rectus sheath 
with herniation of omentum

Incisional 
Hernia (Omentum)

Gap noted in the rectus 
muscle with herniation 
of omentum

11. K. Pal 18 F Abdominal wall 
abscess

Mixed echogenicity lesion 
with debris, surrounding 
fat, and muscle inflamed

Abscess Not done

12. A.Chatterje e 75 F Ventral hernia Defect in the linea alba in 
the midline, through which 
omentum and gut loops 
herniated

Ventral 
hernia (omentum 
and gut loops)

Linea alba defect with 
bowel and omentum 
herniation

13. A.Samad 61 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of Left 
side

Indirect inguinal 
hernia

Bowel loops noted

14. K. Sk 18 M Abdominal pain 
swelling

Left internal oblique muscle 
appear hypoechoic and 
enlarged with anechoic 
collection, surrounding 
fat and muscle appears 
inflamed

Pyomyositis Not done

15. M.Banerjee 29 F Abdominal wall 
lump

Well defined hypoechoic 
lobulated lesion with 
internal vascularity

Desmoid tumor Features suggestive of 
desmoid tumor

16. J.Ghosh 36 F Lower abdominal 
swelling at the site 
of previous TAH 
with rt SO surgery

Focal iso to hypoechoic 
nodules at previous scar 
site with collection in the 
adjoining area and debris

Endometriosis Endometrial tissue 
found

17. S. Rana 29 F Abscess/abdomen 
al wall lump

Thick walled anechoic 
collection with internal 
debris in the right iliac 
region

Abscess Pus drained

18. S.Basak 35 M Lipoma/
neurofibroma

Well‑defined hypoechoic 
lesion with no vascularity

Lipoma/
neurofibroma

Neurofibroma

19. N.Alam 36 M Abdominal wall 
lump

Ill‑defined mixed echogenic 
lesion with areas of 
necrosis and with internal 
vascularity

Desmoid tumor Abdominal wall 
sarcoma

20. P.Tripathi 31 F Abdominal wall 
lump

Well‑defined ovoid iso to 
hypoechoic encapsulated 
lesion with no internal 
vascularity

Lipoma Lipoma

(Contd...)
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S. No. Name Age 
(years)

sex Clinical diagnosis Sonological features Radiological 
diagnosis

Histopath/surgical 
findings

21. R.Bibi 33 F Lipoma Well‑defined ovoid iso to 
hypoechoic encapsulated 
lesion with no internal 
vascularity

Lipoma Lipoma

22. K.Sarkar 27 F Abdominal wall 
lump

Well‑defined ovoid iso to 
hypoechoic encapsulated 
lesion with no internal 
vascularity

Lipoma Lipoma

23. P.Paswan 43 F Incisional hernia/
abdomen l wall 
lump in a case 
of post‑operative 
cholecystectomy

Defect in the rectus sheath 
with herniation of omentum

Incisional 
hernia (omentum)

Gap noted in the rectus 
muscle with herniation 
of omentum

24. M.Kar 56 F Abdominal lump 
with changing in 
posture Ventral 
hernia

Thinned out of linea alba 
just above the umbilicus 
but no herniation noted

Lax abdominal wall Small defect noted in 
the linea alba

25. U.Maity 61 F Ventral hernia Defect in the rectus sheath 
in right paramedian region 
with herniation of bowel 
loops

Ventral hernia Linea alba defect with 
bowel and omentum 
herniation

26. J.Biswas 50 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

27. A.Ali 49 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of the 
right side

Indirect inguinal 
hernia

Omentum noted

28. J.Majumda r 51 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of the left 
side

Indirect inguinal 
hernia

Bowel loops noted

29. S.Das 53 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

30. E. Ali Sk 55 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right side

Indirect inguinal 
hernia

Omentum noted

31. K. Sk 46 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

32. A.Das 48 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

33. S.Roy 18 F Post‑operative 
collection/lump

Ill‑defined hypoechoic 
collection under the scar line

Hematoma Collection with clot

34. S.Parveen 13 F Post‑operative 
collection/lump

Ill‑defined hypoechoic 
collection under the scar 
line

Post‑operative 
seroma/collection

Not done

35. A.BiBI 52 F Ventral hernia Defect in the linea alba in 
the midline, through which 
omentum and gut loops 
herniated

Ventral hernia Linea alba defect with 
bowel and omentum 
herniation

36. N.Sk 46 M Incisional hernia Defect in the paramedian 
region with herniation of 
bowel loops

Incisional 
hernia (bowel loops)

Defect noted in rectus 
sheath with bowel 
loops and omentum

37. P.Bhowmik 31 F Incisional hernia Defect in the paramedian 
Region with herniation of 
bowel loops

Incisional 
Hernia (bowel loops)

Defect noted in rectus 
sheath with bowel 
loops and omentum

38. A.Paswan 51 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

39. A.Sing 49 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

40. Sk Idris Ali 49 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

(Contd...)
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S. No. Name Age 
(years)

sex Clinical diagnosis Sonological features Radiological 
diagnosis

Histopath/surgical 
findings

41. K.Ali 52 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

42. R.Bibi 54 F Ventral hernia Defect in the linea alba in 
the midline, through which 
omentum and gut loops 
herniated

Ventral hernia Linea alba defect with 
bowel and omentum 
herniation

43. M.Sk 50 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

44. A.Roy 50 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Omentum noted

45. S.Chudhury 39 M Inguinal hernia Herniation of bowel loops 
lateral to the IEA of right 
side

Indirect inguinal 
hernia

Bowel loops noted

46. L.Bauri 48 M Incisional hernia Defect in the paramedian 
Region with herniation of 
bowel loops

Incisional 
Hernia (bowel loops)

Defect noted in rectus 
sheath with bowel 
loops and omentum

47. D.Thakur 39 M Incisional hernia Defect in the rectus sheath 
with herniation of omentum

Incisional 
hernia (omentum)

Gap noted in the rectus 
muscle with herniation 
of omentum

48. K.Sing 39 F Incisional hernia Defect in the rectus sheath 
with herniation of omentum

Incisional 
hernia (omentum)

Omentum noted

49. Md Salauddin 35 M Incisional hernia Defect in the paramedian 
region with herniation of 
bowel loops

Incisional 
hernia (bowel loops)

Bowel loops noted

50. B. Das 38 M Abdominal lump Ill‑defined collection with 
internal debris

lt sided rectus 
abdominis 
hematoma

Not done


