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Role of Ultrasound in Acute Non Traumatic
Abdominal Emergencies
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Abstract

The current study was undertaken to access the role of ultrasound in acute non traumatic abdominal
emergencies, analysisof ultrasound findingsand its correlation with clinical findings, laboratory and other
radiol ogical investigations a ong with operativefindings, wherever possible and to determinethe sensitivity
and specificity in diagnosing various conditions. A total of 100 patientsincluded in this study underwent
abdominal ultrasonography. Definite diagnosiswas madein 87 cases (87%). The sensitivity and specificity
of ultrasound in diagnosing acute appendicitis, perforation of ahollow viscus, intestinal obstruction and
acute pancreatitis was around 86. 1% and 83.3%, 86.3% and 80%, 93.7% and 80%, 70% and 75%
respectively. Inabiliary conditions, ultrasound examination was highly sensitive. In diagnosing Hepatobiliary
conditions ultrasonography is highly sensitive and highly specific. In diagnosing other conditions such as
acute appendicitis, perforation, intestinal obstruction, acute pancreatitis and ureteric colic, ultrasonography
have good overall sensitivity and specificity. Ultrasonography should be a part of routine surgical
investigationsasit guidesintimely intervention in surgical cases.
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Introduction

Acute abdominal pain or better known as acute
abdomenisdefined astremendous severepain arisingin
the abdominal area and requires immediate care. There
is alack of consensus on the overall incidence of the
acute abdomeninthe developingworld, likely asaresult
of the range of locations which fall into this category
(e.0., Southeast Asia, Sub-Saharan Africa, and Central
America) in addition to various socioeconomic, dietary,
cultural, and environmental differences. Many
generalisationsregarding acute abdomen are shared with
those of devel oped nations, including acute appendicitis
and intestinal obstruction, which account for up to 25 and
35% of all cases, respectively. Common causes of the
acute abdomen based on quadrant are as follows (1).

1. Right Upper Quadrant - Cholecytitis, biliary colic,
cholangitis, hepatitis, hepatic abscess, intestinal
obstruction, peptic ul cer disease.

2. Left Upper Quadrant -gastritis, peptic ul cer disease,
pancreatitis, splenomegaly, intestinal obstruction

3. Right Lower Quadrant-appendicitis, inflammatory
bowe! disease, diverticulitis, mesenteric adenitis, intestina
obstruction, ectopic pregnancy, salpingitis, ovariantorsion,

nephrolithiass

4. Left Lower Quadrant - diverticulitis, intestinal
obstruction, inflammatory bowel disease, ischemic calitis,
ectopic pregnancy, salpingitis, ovarian torsion,
nephrolithiasis.

Imaging plays a very important role in planning the
early treatment and management of these patients
because clinical evaluation results can beinaccurate. Thus
the current study was undertsken to evaluate the use of
ultrasonography in acute abdomen and to find out its
sensitivity and specificity in the diagnosis aswell asto
correlate it with surgical/histopathological results, if
required.

Material and Methods

The present study comprised of 100 patients presenting
with acute non traumatic abdominal emergencies and
subsequently subjected to USG examination after clinical
examination. Patientswith unstablevita signs, shock and
trauma were specifically excluded from the study. The
instrument used was ultrasound having acurvilinear probe
of 3.5MHz - 5SMHz or linear high frequency probe 7-
12MHz. Based on sonographic findings provisiona
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diagnosis was made. The final diagnosis was made on
the basis of operative findings/therapeutic response/
FNAC findings/Histopathol ogical/L aboratory findings.
The sonographic diagnosiswas co-rel ated to the surgical/
hi stopathol ogical findingsin appropriate cases.
Results

In our study, the most common age of presentation
was between 21 to 30 years followed by 31 to 40 years
with mean age of about 28 years (Table 1). Therewere
62 males and 38 females with amale to female ratio of
1.63:1 (Table 2). Most of the patients presented with
acute abdominal pain lasting from afew hoursto afew
daysalong with features such asnausea/ vomiting / fever
/ hematuria/ rigidity / or guarding. The most common
cause of pain abdomenin our study was acute appendicitis
followed by GIT cases. Out of 100 patients USG gave
an accurate diagnosis in 87 cases (87%). On
ultrasonography 31 cases were diagnosed as acute
appendicitis, 19 cases were diagnosed as perforation of
hollow viscus, 15 cases were diagnosed as intestinal
obstruction, 7 caseswere diagnosed as acute pancreatitis,
8 cases were diagnosed as acute cholecydtitis, 1 case as
choledocholithiasis, 4 cases as urolithiasis, 1 case as
intussusception, 1 case as hemorrhagic ovarian cyst and
in 13 cases, the conclusive diagnosis was not reached
which can be contributed towards the limitation of the
ultrasound. Based on final diagnosis after clinical /
operative / histopathology findings and correlation, we
had 36 cases of acute appendicitis, 22 casesof perforation
of hollow viscus, 16 cases of intestinal obstruction, 10
cases of acute pancredtitis, 8 cases of acute cholecystitis,
1 case of choledocholithiasis, 4 cases of urolithiasis, 2
cases of intussusception and 1 case of hemorrhagic
ovarian cyst (Table 3). In present study, the sensitivity
and specificity for ultrasound in diagnosing acute
appendicitis, perforation of hollow viscus, intestinal

Fig 1. Inflammed Appendix is seen asa Non Compressible,
Aperistaltic, Tubular Srructure of Diamete Greater than 6
mm with a Blind end Arising from the Caecum

\eJK SCIENCE

obstruction and acute pancreatitis was around 86. 1%
and 83.3%, 86.3% and 80%, 93.7% and 80%, 70% and
75% respectively. For acute cholecystitis, urolithiasis,
choledocholithiasis and hemorrhagic ovarian cyst, the
corresponding sengitivity of ultrasonic diagnos swas100%
respectively. In case of intussusception the sensitivity of
ultrasonography was aslow as50%. These variationsin
sensitivity can be explained due to small sample size of
some of the etiologies.
Discussion

USG diagnosiswas compared with thefinal diagnosis
based on laboratory values, radiological findings, and
operative findings. Out of 100 patients USG made a
correct diagnosis 87 cases (87%). Ultrasound
examination is highly accurate in diagnosing the exact
cause of pain in patients presenting with acute abdominal
conditions (2). Allemann et al (3) in hisstudy described
that in cases of patients with acute abdominal pain US
improved the correct diagnostic rate from 348 (70%) to
414 (83%). In the same study, the diagnostic accuracy
for acute appendicitisand biliary tract diseaseimproved
after US from 455 (92%) to 488 (98%) and from 463
(93%) to 490 (99%), respectively; the corresponding
senditivitiesand specificitieswere 91% and 99% and 94%
and 99%. Inour study, ultrasound was misleadingin 13
cases where the conclusive diagnosis could not be
reached at using ultrasonography alone. In these cases,
the accurate diagnosis was obtained either at surgery or
by using adjuvant and /or higher modalities such as CT
scan. Out of the 36 confirmed cases of acute appendicitis,
the ultrasound was able to detect 31 cases. All of them
showed the inflamed appendix consistent with non
compressible, blind ending tubular structure (Fig.1).
Ultrasonography could not identify 5 cases, which were
later on confirmed to be the cases of acute appendicitis
on laparotomy. Out of these 5 cases, 2 cases were of
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Fig 2. Sonographic Appearance as Seen in Case of
Perforated Appendix. A loculated Hypoechoic Collection is
Present in Relation to the Terminal |leum and Caecum
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Table 1. Showing the Age Distribution in 100 Cases of Non Traumatic Acute Abdominal Emergencies

Sr. No. Age Group (years) No. of cases Per centage

1 0-10 5 5

2 11-20 11 11
3 21-30 29 29
4 31-40 17 17
5 41-50 16 16
6 51-60 13 13
7 >60 9 9

TOTAL 100 100

Table.2 Showing Sex Distribution of the Sudy Cases

Sr.No.  Sexof the patients No. of patients
1 Males 62
2. Females 38
TOTAL 100
Table.3 Showing Cause of Acute Abdominal Pain in 100 Study Cases of Nontraumatic Acute Abdominal Emergencies
Sr. No. Cause of Acute Pain Abdomen No. Of Cases Per centage
1 Acute Appendicitis 36 36
2 Perforation of Hollow Viscus 22 22
3 Intestinal Obstruction 16 16
4 Acute Pancredtitis 10 10
5 Acute Cholecystitis 08 08
6 Urolithiasis 04 04
7 I ntussusception 02 02
8 Choledocholithiasis 01 01
9 Hemorrhagic Ovarian Cyst 01 01
TOTAL 100 100

perforated appendix and in the remaining 3 cases, the
appendix could not be visualised due to extensive bowel
gasand patient'snon-cooperation (Fig.2). Thesengitivity
and specificity for ultrasound diagnosiswere 86. 1% and
83.3%, respectively. Pacharn P, et al (4) in their study
described the sensitivity of sonography to be 81.1% (30
of 37); and specificity to be 87.8% (137 of 156).
Thereweretotal 22 confirmed cases of perforation of
hollow viscus. Most of the patients had fever and
presented with asharp and burning painintheepigastrium
and in the umbilical region. Out of these, 10 cases had
rigidity and 12 had a fever at the time of presentation.
The use of ultrasound could identify 19 out of 22 cases.
Pneumoperitoneum was accurately identified in 18 out
of 22 cases(Fig.3). Ultrasonography could not diagnosed
3 cases, which later on were confirmed on |aprotomy to
be a perforation of hollow viscus. 1 case was of
perforation of malignant gastric ulcer and theremaining
2 cases were of distal ileal perforation, which were
missed on ultrasonography. Ultrasound examination could
accurately predict thelocation of perforationin 3 out 22
cases only. The sensitivity and specificity of diagnosis

with ultrasound were 86.3% and 80% respectively.
Braccini G, et al (5) described asensitivity of 86% and a
specificity of 83.5% for the use of ultrasound in the
diagnosisof perforation of hollow viscus. Therewere 16
confirmed cases of intestinal obstruction. Most of the
patients presented with a progressive vague abdominal
discomfort with distention of abdomen. Intheremaining,
there was an abrupt onset with colicky pain and rapid
deterioration. Ultrasound was accurate in the diagnosis
of 15 out of 16 cases in form of dilated, fluid filled
aperistaltic bowel loops with coarse level intraluminal
echoes (Fig 4). On follow up, 7 cases were operated
after theclinical diagnosisof acuteintestinal obstruction
and on laprotomy these showed up as cases of mechanical
obstruction-4 dueto adhesions, 2 related to herniasand 1
due to caecal volvulus. In the remaining cases, only
conservative treatment was done. In most of the cases
of ileusin our series, the underlying cause could not be
ascertained on ultrasonography. The sensitivity and
specificity of diagnosiswith ultrasound were 93.7% and
80% respectively. Schmutz GR,et al (6) evaluated the
role of ultrasonography in the bowel obstruction and
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Fig 4. Small bowel obstruction. Multiple Dilated, Fluid
Filled, Aperistaltic Bowel Loops are Present with a Caliber
of Greater than 3.5mm

Fi 3. Sorhic Appearance of Perforation. The Free
Intraperitoneal Air Appears as Diffusely Echogenic Stripe
with Dirty Posterior Shadowing.

Fig5. Sonographic Appearance of Acute Pancreatitis With
Heterogenous Echotexture with Multiple I ntrapancreatic
Echopoor Areas Representing Fluid Collections .

Gall bladder ShowsMultiple Calculi initslumen along with
Thickening and Edema of itswall.

F e g i

= "‘g' 1
Fig 7. Ureterolithiasis. The Kidney shows Moderate Fig8. SoographicAppearancein I ntussusception. A Well

Hydronephrotic changes. A well Defined Calculuswith Digtal Defined, Round Bowel Masswith Concentric Bowel Layers
Acoustic Shadowing at the Distal End of the Right Ureter and a Diameter of 4.3 cm with target/ Doughnut Appearance
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Fig 9. Sonographic Appearance in Choledocholithiasis.  Fig 10. Hemorrhagic Ovarian Cyst. A well Defined
The Intrahepatic Biliary Radicals are Markedly Dilated Heterogenous Cystic Lesion with Internal Echoesis shown
reported asensitivity of 95% with an overall accuracy of in Relation to Right Adnexal

81.3%. In the present study, we had 10 confirmed cases  with associated symptoms of nausea and vomiting. Out
of acute pancrestitis. Most of the patientspresentedwith ~ of these 10 cases, ultrasonography was accurate in 7
aclassic pain in the epigastrium radiating to the back  caseswhich showed bulky pancreaswithirregular margins
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and peripancreatic/intrapancreatic fluid or edema (Fig
5). 3 cases that were not identified on ultrasonography,
were of acute pancreatitisinvolving thetail region of the
pancreas. It was due to the limitation of ultrasound and
because of the extensive gasthat the full length view of
pancreas could not be obtained in these cases. In our
series, the serum amylaselevelsin the patientswith acute
pancreatitis were elevated in 8 out of 10 cases. The
sensitivity and specificity of diagnosis with ultrasound
were 70% and 75% respectively. Wang SS,et al (7) found
out therole of ultrasonography in acute pancreatitis and
calculated a sensitivity of 71.8% and specificity of 98%
for use of ultrasonography in acute pancreatitis. There
were total 8 cases of acute cholecystitis in our series.
Most of the patients were healthy middle aged females
and presented with tenderness in right upper quadrant.
Few of them had nausea and vomiting. All of these 8
caseswerefollowed up and the diagnosiswas confirmed
post operatively. Plain X ray abdomen was donein all

the cases,however only 1 case revealed multiple radio-
dense opacitiesin the right hypochondrium. Ultrasound
abdomen showed cal culus/calculi in gall bladder lumen
with dense posterior acoustic shadowing. The walls of
the GB were thickened and edematous (Fig 6). The
sensitivity of diagnosis on ultrasound was 100%. Ralls
PW, et al (8) found that the positive predictive value for
the GB calculi combined with the positive sonographic
Murphy's sign was 92.2% and when along with the GB
wall thickening, it was 95.2%. There weretotal 4 cases
of urolithiasis that presented with colicky pain in the
abdomen consistent with non traumatic acute abdominal

emergencies. 3 cases had acute painin groin with nausea
and vomitingwhere as 1 case presented with colicky loin
pain. Ultrasonography accurately diagnosed the cause
of pain by demonstrating the obstructing ureteric calculus
with proximal hydroureteronephrosis in all 4 cases of
urolithiasis (Fig 7). We abtained a sensitivity of 100%
using ultrasound for diagnosing ureterolithiasisinasmall

sample. Park SJ, et al (9) found out that the overall

sensitivity and specificity of ultrasound for detecting
ureteric calculi was high, being 98.3% and 100%
respectively. We had 2 confirmed cases of small bowel

intussusception. Both cases presented with arapid onset
pain in the central part of the abdomen. 1 of them had
fever, vomiting and blood in stools. Sonography showed
awell defined round to oval |esion on transverse section
with maintained gut signature. Central hypoechoic area
with peripheral echogenicity giving doughnut sign. On
longitudinal sections, there was herniation of a segment
of a bowel loop into another segment giving telescope
sign or trident sign (Fig 8) Out of these one case was
accurately diagnosed with ultrasonography whereasthe
second case was not diagnosed on ultrasonography. The
diagnosiswasarrived at on higher modality (CT scan) in
this case and confirmed on laprotomy. There was 1 case
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of choledocholithiasis, which was accurately diagnosed
by ultrasonography and later on confirmed by higher
modalities and post- surgically. Ultrasound showed
marked dilatation of intrahepatic and extrahepatic biliary
radicals with a calculus at its distal end (Fig 9). This
case presented with discoloration of skinand eyesdueto
jaundice along with fever and painin theright side of the
abdomen. The Liver function testswere highly elevated
in this case. We had one case of hemorrhagic ovarian
cyst in our series. The patient had a history of acute
pelvic pain of short duration with tendernessinthelower
abdomen. On ultrasonography,awel | defined cysticlesion
was seen in right adnexal region. Coarse level internal
echoeswith septations and layering was seen. Right ovary
could not be seen separate from this mass. Left ovary
and uterus were normal (Figl0). The clinical features
arenot always decisive and accurate about the diagnosis
of acuteabdominal pain. Patient management isimproved
by the use of ultrasonography. This also strengthens the
decisionto operate and improve overall efficiency of the
surgical units. This was also shown by McGrath and
Keeling (10) intheir study.

References

1. Hardy A, Butler B, Crandall M. The Evaluation of the
AcuteAbdomen. Common Problemsin Acute Care Surgery.
Moore LJ, Turner KL, Todd SR (Eds.) Springer, New
York.2013; XV1l.pp.527

2. Chhetri RK, Shrestha ML. A comparative study of pre-
operative with operative diagnosis in acute abdomen.
Kathmandu Univ Med J 2005; 3(2): 107-10.

3. Allemann F, Cassina P, Rothlin M, et al. Ultrasound scans
done by surgeonsfor patientswith acute abdominal pain: a
prospective study. Eur J Surg 1999; 165 (10):966-70.

4. Pacharn P YingJ, LinamLE, etal. Sonogrgphy intheEvauation
of Acute Appendicitis. Are Negative Sonographic Findings
Good Enough. J Ultrasound Med 2010; 29:1749-55.

5. Braccini G, Lamacchia M, Boraschi P, et al. Ultrasound
versus plain film in the detection of pneumoperitoneum.
Abdom Imaging 1996; 21(5): 404-12.

6. Schmutz GR, Benko A, Fournier L,et al. Small bowel
obstruction: role and contribution of sonography. Eur Radiol
1997; 7(7): 1054-8.

7. Wang SS, Lin XZ, Tsal YT, et al. Clinical significance of
ultrasonography, computed tomography, and biochemical
testsin therapid diagnosis of gallstone-related pancretitis:
a prospective study. J Pancreas 1988; 3(2): 153-8.

8. Ralls PW, Colletti PM, Lapin SA, et al. Real-time
sonography in suspected acute cholecystitis. Prospective
evaluation of primary and secondary signs. Radiology 1985;
155(3): 767-71.

9. Park SJ, Yi BH, LeeHK, et al. Evaluation of Patients With
Suspected Ureteral Calculi Using Sonography asan Initia
Diagnostic Tool. How Can We Improve Diagnostic
Accuracy. J Ultrasound Med 2008; 27:1441-50.

10. McGrath FP, Kedling F. The role of early sonography in
the management of the acute abdomen. Clin Radiol.
1991;5:172-4.

176 www.jkscience.org

Vol. 17 No. 4, Oct - December 2015


www.jkscience.orgVol

