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To Determine the Diagnostic Accuracy of Curved Multiplanar
Reformat of Multidetector CT Scan in Visualizing Zone of
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ABSTRACT

OBJECTIVE: To determine the diagnostic accuracy of curved Multiplanar reformat of multidetector CT
scan in visualizing zone of transition in patients with intestinal obstruction.

SETTING: Radiology and Emergency Department of Dr. Ziauddin University Hospital, Clifton Campus,
Karachi.

DESIGN: Cross-sectional descriptive study.

METHODOLOGY: This prospective non funded study was done in Ziauddin University Hospital Clifton
campus from January 2014 to July 2015. Patients’ curved MPR images results were compared with
operative findings taken as gold standard.

RESULT: In this study pre-surgical CT correlation was done in sixty patients with intestinal obstruction,
twenty eight were male and thirty two females. Surgical findings suggest that forty four patients were
correctly diagnosed on CT scan, giving specificity 85.7% sensitivity of 95.6 % and diagnostic accuracy
of 93.3%.

CONCLUSION: The curved Multiplanar reformat of multidetector CT scan is excellent diagnostic tool
and plays a vital role in characterizing and locating area of transition in patients with intestinal

obstruction and for relevant treatment.
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INTRODUCTION

Bowel obstruction is frequently seen clinical problem
and in suspected cases of acute abdomen morbidity
across the world is approximately 20%"2. In patients
with crampy abdominal pain, distension, vomiting and
altered bowel sounds suggesting intestinal
obstruction, multiple radiological imaging are done to
localize the cause of obstruction including conven-
tional radiography, contrast studies like barium and
CT scan. Plain radiography has specificity of 57 %
and sensitivity of 69% ' with accuracy between 46-80
%°. In acute abdomen, first modality for confirmation
is plain radiography because of cost effectiveness and
easy availability*. Clinical finding of small bowel
obstruction are when associated with leukocytosis and
elevated amylase, suggestive of additional complica-
tion which should be assessed by use of cross
sectional imaging, beyond helical CT. Multidetector
CT (MDCT) is superior in evaluation, proper
localization and in  detecting complication®™. In
recent years role of MDCT has shown promising
results in facilitation and demonstration of transitional

zone in cases of small bowel obstruction'’. Helical CT
plays a pivotal role in detecting visceral status.
Sagittal and coronal reformatted images in MDCT
shows promising results in localization of disease and
surgical planning in comparison with axial image alone
which shows some limitation in thin patients due to
less intraperitoneal fat interface between bowel
loops'?™. It demarcate area of narrowing in cases
with obstruction and also access complications like
compromised blood and possible leakage. Hodel J et
al study showed increase accuracy and confidence
interval of MDCT in cases of bowel obstruction™ .

This study conducted to determine the diagnostic
accuracy of curved MPR in the diagnosis of intestinal
obstruction patients by taking surgical findings as gold
standard. This was analyzed prospectively and
conclusion were derived about the future utility curved
MPR in evaluation of intestinal obstruction.

SUBJECTS AND METHODS

This cross sectional descriptive study was conducted
at Radiology and Emergency Department of
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Dr. Ziauddin University Hospital, Clifton Campus,
Karachi. During period of study, sixty patients with
clinical suspicion of intestinal obstruction were
preoperatively screened by CT scan. The Curved
MPR results were compared with surgical finding
taken as gold standard reference. There were thirty
two female and twenty eight male patients. The age
range of the patients was between 15 years to 80
years (mean age 49.7 +SD 18.7years). The sample
technique used was purposive non probability type.
After taking informed consent from all patients, clinical
history taken including history of previous surgery.
Patients who did not consented were excluded from
study.

Images of CT scan of abdomen obtained on
multidetector ASTEION 16 (Toshiba JAPAN) with
section of 5mm from level of D12 vertebral body to
pubic symphysis. All the patients underwent
multidetector CT with oral and intravenous contrast
portal venous phase before surgical exploration with
protocol of collimation of 2mm, pitch 1.35, 120kvp,
250 mAs and medium FOV. Multiplanar reformats with
curved MPR were acquired in each patient besides
routine axial image. The CT findings were compared
with surgical findings in determining accuracy of
curved MPR in detecting zone of transition between
distended and collapsed bowel loops. The added
curved MPR images showed high accuracy in
diagnosis of bowel obstruction with unremarkable
advantage over conventional axial images. Images
were reviewed by two radiologists. All patients were
followed, and operative findings of all patients who
undergo subsequent surgery were collected and
compared with computed tomography findings. All
concerned data were collected and Statistical analysis
was performed with SPSS software. The site and level
of obstruction were evaluated. Negative predictive
values, positive predictive value, specificity and
sensitivity values of Curved MPR were calculated and
compared with operative results taken as gold
standard, p value of equal to or less than 0.05 was
considered level of significance.

RESULTS

This study was conducted for a period of one and half
year in which pre surgical CT was done on sixty
patients, thirty two female and twenty eight males with
age between fifteen to eighty years. Forty four patients
were correctly diagnosed pre-surgically on CT in this
study as shown in Table No. 1 with sensitivity of 95.6
%, twelve patients were truly diagnosed negative with
specificity of 85.7% and accuracy of 93.3% detected
on curved MPR in localizing zone of transition in

cases of intestinal obstruction. CT scan has positive
predictive value of 86.9% and negative predictive
value of 85.7%. Chart No. 2 delineate causes of
obstruction seen based on operative findings;
adhesions (43.2%), hernias (18.1%), tumor (4.5%),
Tuberculosis (9%), foreign bodies (4.5%) and
ischemia in (40.9%) on CT scan.

Figure No. 1: (1D) imply a segment of collapsed small
bowel (white arrow), but, the confidence is very low.
Coronal enhanced MDCT images (1E) fail to display
the transition zone of obstruction. CPR images (1F)
reveal clearly the transition zone (white arrow) and the
location of the obstruct site is more reliable.
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TABLE I: SUMMARY
Surgical | Surgical
Finding | Finding | Total
+VE +VE
CT DAIGNOSIS+VE 44 02 46
CT DAIGNOSIS- VE 02 12 14
TOTAL 46 14 60
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TABLE Il: RESULTS

Statistical Measure Numbers %
Sensitivity 44/60 95.6%
Specificity 1214 85.7%
Accuracy 56/60 93.3%
PPV 40/46 86.9%
NPV 12/14 85.7%
FIGURE NO. I:

DISCUSSION

Recent advances have been made in CT technology
since its introduction thirty years ago. The arrival of
MDCT into clinical practice has been a major
development and best diagnostic tool in delineating
zone of transition®. It is possible to obtain z-axis
resolution with high quality two-and three- dimensional
reformations. Imaging extent has been dramatically
increased and examination times significantly
reduced, which allows imaging of organs in well
defined perfusion phases'®. Reduced screening time
shows improvement in mesentery and gut evaluation
718 There are multiple causes of bowel obstruction
that include intrinsic, extrinsic and intraluminal. The
intraluminal causes include tuberculosis, intussuscep-
tion adenocarcinoma, Crohn disease, extrinsic causes
like close loop obstruction, hernia , adhesions, tumors
appendicitis, diverticulitis and intraluminal causes
include foreign bodies like gossypiboma, bezoars and
cholelithiasis'®. In some cases of adhesion contrast
hold up seen so followed up to twenty four hour for its
passage if not then surgery recommended’. In some
cases of bowel volvulus MPR localize cause and
shows twisted segment®. In some cases close loop
obstruction seen as U shaped, C shaped or coffee
bean configuration at twisting segment?'. Surgical
exploration performed in these patients, adhesion
followed by hernia is most prevalent causes of bowel
obstruction.

In the previous studies there is limited role of

multiplanar reconstruction images. Coronal reformat-
ted images shows significant increase in confidence
level and inter-observer agreement in detection of
bowel obstruction however does not reflect the role of
MPR in localization zone of transition as proposed by
Jaffrey RB study. Hodel J showed accuracy of 93 %
by using MPR in locating transition zone'™. One
prospective study shows sensitivity of ischemia
detection is approximately 15%%. More recent
articles describe various CT signs and findings in
small bowel obstruction to be managed conservatively
or surgically?*®®. In our study we proved the
additional diagnostic value of this technique and
showed accuracy of 93.8 % by two radiologist's
findings results.

CONCLUSION

Multiplanar reformat technique is excellent diagnostic
tool in detecting zone of fransition in cases of
intestinal obstruction and for proper treatment.
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