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Abstract 

The complications that come after abdominal surgery are a major clinical problem because they have 

to be evaluated accurately and in a timely manner to enhance patient recovery.  This paper intends to 

assess the radiologic modalities utilized in the diagnosis and treatment of complications of the 

gastroenterological system.  A series of patients who had abdominal surgical procedures was studied, 

and computed tomography (CT), magnetic resonance imaging (MRI), and ultrasonography (US) were 

used to find out the prevalent complications, including anastomotic leak, abscess, bowel obstruction, 

and internal bleeding.  Findings showed that CT would offer the greatest detection rates of 

anastomotic leaks and MRI demonstrated better sensitivity of inflammatory bowel alterations. Also, 

US was diagnosed as a non-invasive and economical modality used in the early detection of fluid 

collections.  The results indicate the significance of the individualized radiologic strategy in the early 

diagnosis and treatment of postoperative complications, as well as the vital position of early 

identification in reducing the morbidity and enhancing patient outcomes. 
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INTRODUCTION

Although the abdominal procedures are often 

life-saving, they are inherently associated with 

the risks of a postoperative complication that 

has to be diagnosed promptly and accurately 

to be provided with proper care.  These effects, 

which include anastomotic leakages to intra-

abdominal collections have a tremendous 

impact on patient morbidity and mortality 

(Javed et al., 2023).  Radiological assessment, 

particularly computed tomography plays a 

critical role in the detection and description of 

these issues at the initial stages, which is good 

in determining the further steps in treatment 

(Vassalou et al., 2024).  (Laghi et al., 2015).  In 

order to read the imaging results correctly, 

radiologists should have a full knowledge of 

the changes in anatomy that they are likely to 

experience in the post-surgical period and the 

plethora of possible issues (Laghi et al., 2015).  

By highlighting the importance of various 

imaging in identifying and characterizing both 

common and atypical postoperative 

complications of abdominal surgeries, this 

review will help to facilitate faster clinical 

decision-making and achieve improved patient 

outcomes (Tonolini & Bracchi, 2017).  In the 

presented paper, the specific surgery 

procedures of the abdomen (gastrectomy, 

cholecystectomy) will be discussed, with the 

focus on the effectiveness of the latest imaging 

technology (MDCT, MRI-enema) in diagnosing 

the early and late complications of each of 

them (Tonolini et al., 2017) (Tenorio-Flores et 

al., 2024) (Abdelatty et al., 2023).  Radiologists 

are expected to be completely familiar with 

these imaging characteristics so that they can 

differentiate expected postoperative changes 

and abnormalities. This shall accelerate the 

diagnosis process and enhance the treatment 

of the patient (Shin and Kim, 2020) (Tonolini 

and Bracchi, 2017).  Radiologists should also be 

in a position to distinguish these subtle 

radiological appearances so that they can 

provide accurate diagnostic interpretations, 

which directly impact the treatment of 

patients ensuring that they receive the right 

therapies at the right time (Tonolini & Bracchi, 

2017).  Such clear understanding is referred to 

the detection of early and late issues that can 

be bile duct damages and leaks, strictures, and 

unclear stones often interdisciplinary 

approaches to treat the patients (Tenorio-

Flores et al., 2024).  In this paper, the 

importance of taking into account the clinical 

suspicion along with imaging outcome to 

ensure the appropriate diagnosis and 

treatment is made will also be emphasised 

(Mørup et al., 2019).  Thin section cross-

sectional image and other diagnostic imaging 

methods that are constantly improving in 

quality are quite essential in the swift and 

accurate diagnosis of such problems (Laghi et 

al., 2015).  Multidetector CT is increasingly 

used to investigate the majority of 

postoperative abdominal problems due to the 

fact that it could observe anatomic changes 
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and detect the effects of surgery (Tonolini & 

Bracchi, 2017).  The width of the view of the 

operated abdomen with the help of this 

technique is very beneficial to diagnose a great 

number of various postoperative issues 

(Tonolini et al., 2018) (Tonolini et al., 2018).  

Besides being helpful in the process of 

diagnosing, contrast-enhanced CT can also be 

the most effective method to have a sneak 

preview of a problem. It is the key tool to have 

a complete investigation of the area of surgery 

and identify issues (Fehrenbach et al., 2021) 

(Laghi et al., 2015).  Besides, magnetic 

resonance cholangiopancreatography and 

gadoxetic acid enhanced MRCP are specifically 

recommended in case of biliary issues 

suspected to be post cholecystectomy and 

which demands complete visualization to 

obtain accurate diagnosis (Tonolini et al., 2018) 

(Tenorio-Flores et al., 2024).  In the case of 

complications following 

pancreaticoduodenectomy, cross-sectional 

imaging (mainly CT) has a role in determining 

the existence of pancreatic fistulae, intra-

abdominal abscess and delayed gastric 

emptying (Emekli & Gundogdu, 2020).  Despite 

being a common operation, cholecystectomy 

is associated with a large number of 

postoperative complications and 

complications such as biliary leakage and 

biliary injury, and need to be diagnosed with 

imaging studies to identify and characterize 

them (Kazlaseviča et al. 2022).  As an example, 

early diagnosis and treatment of the bile 

leakage after laparoscopic cholecystectomy is 

very crucial (Abdelwahab et al., 2024).  

Magnetic resonance cholangiography 

employing hepatobiliary contrast 

enhancement has been found to be specially 

useful, in elucidating the complex biliary 

anatomy and pathology following 

cholecystectomy and facilitating the detection 

of small lesions and retained calculi (Reddy et 

al., 2021) (Patel et al., 2022).  Even in cases of 

no acute clinical issues, though, despite the 

absence of problems in initial imaging, a 

contrast-enhanced CT scan is needed to carry 

out any related issues and lead to a 

comprehensive examination (Shokralla and 

Abolyazid, 2023) (Tonolini et al., 2018).  To 

provide an example, after pancreatic surgery, 

despite the suitability of the use of sonography 

as an initial technique as it is available, cross-

sectional imaging, i.e. a rapid postoperative 

single sequence MRI should not be delayed, 

even in the presence of a clinical suspicion of 

leakage, despite the negative ultrasound data 

(Fehrenbach et al., 2021).  The use of 

multidetector computed tomography is 

generally recognized as the technique of 

choice when it comes to evaluating the 

abdominal area after surgery to give a broad 

range of information about the complex 

changes in the anatomy and potential 

implications (Taher et al., 2020).  This all-

inclusive imaging approach is helpful to 

effectively differentiate between anticipated 

and pathological processes, which is necessary 
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to inform the implementation of the timely 

and effective treatment procedures 

(Chincarini, et al., 2018) (Fehrenbach, et al., 

2021).  Moreover, despite the fact that 

ultrasound is the commonly used as the first 

imaging method to identify the presence of 

postoperative fluid accents, its failure to 

identify small yet clinically significant 

accumulations, particularly after pancreatic 

surgery, the need to use follow-up CT in the 

case of clinical failure (Fehrenbach et al., 

2021).  The tiny abscesses that do not produce 

any symptoms but may be detected by CT 

scans may not be detected before (Emekli and 

Gundogdu, 2020).  Besides, contrast-enhanced 

CT is incredibly useful when differentiating the 

presence of seroma, hematoma and true 

abscess forms, an important information to 

decide on the way to accomplish percutaneous 

drainage (Fehrenbach et al., 2021).  

Additionally, in terms of soft tissue contrast, 

magnetic resonance imaging is better than CT, 

and due to this, the need arises to detect 

subtle changes of inflammations and 

accumulation of fluid, especially when it comes 

to assessment of soft tissue issues around the 

surgical sites (Miklaseviča et al., 2022).  

Nevertheless, CT is still the best option as it is 

fast, spatial and contrast resolution is good and 

can not only be used to find early but late 

issues, in particular, when it is required to 

obtain a quick evaluation (Chincarini et al. 

2018).  Multi-stage computed tomography will 

normally be done if complications are feared. 

These protocols outline such stages as non-

contrast, late arterial, and venous to increase 

the chances of finding hyper dense material 

and problems with the blood vessels 

(Fischbach et al., 2024).  In this section the 

results presented above are described in more 

details and connected to other studies to 

provide the complete image of radiological 

manifestations of the issues that might occur 

after abdominal surgery.  It summarizes the 

data of various studies, especially the ones that 

analyzed some of the surgeries such as 

pancreaticoduodenectomy and 

cholecystectomy to demonstrate the most 

common problems and their manifestations on 

imaging (Emekli and Gundogdu, 2020).  An 

example of this is intra-abdominal abscess, 

which is one of the most frequently occurred 

postoperative events that can be detected 

using CT with a high degree of accuracy as 

cystic lesions with an intensified wall (Emekli 

and GUndogdu, 2020).  Such results are in line 

with the previous studies that have proved the 

effectiveness of CT in the diagnosis of intra-

abdominal collections as well as the next step 

percutaneous drainage procedures 

(Fehrenbach et al., 2021) (Zhang et al., 2023).  

Additionally, it is critical to identify the 

conditions including pancreatic fistulas that 

are often accompanied by the presence of 

peri-pancreatic fluid collections with high 

amylase levels that needs to be identified 

promptly to prevent further morbidity and can 

be accurately assessed with the help of CT 
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imaging, which can outline the fluid collections 

of the fluid and enable their aspiration with 

biochemical analysis (Emekli & Gündoğdu, 

2020).  The importance of imaging is also to 

find out the health status of the patient post 

pancreaticoduodenectomy. CT is the most 

suitable method of evaluating the integrity of 

anastomoses, finding out the presence of fluid 

accumulations, and finding out the vascular 

issues (Florentin et al., 2022).  In addition to 

this, multislice CT has become a useful method 

of diagnosing early and late complications of 

bariatric surgery and providing quick 

acquisition, high spatial resolution and 3D 

reconstructions to measure the volume of the 

stomach and perigastric space (Bendari et al., 

2022).  Also, CT is very crucial in the diagnosis 

of anastomotic dehiscence and obstructive 

complications and guides further research in 

this case (Catelli et al., 2021).  This leads to the 

importance of optimized multi-detector 

protocol of computed tomography in the 

detection of complications after surgery 

(Diederich et al. 2013).  Computed 

Tomography can also be effectively used in 

assessment of a range of postoperative 

sequelae such as early complications, such as 

pancreatic fistula and delayed gastric emptying 

or late ones, such as development of an 

abscess in abdomen (Tonolini et al., 2018) 

(Mansour et al., 2021).  Computer tomography 

accompanied with intravenous contrasting has 

a particular use, in helping to distinguish 

between abscesses, hematomas, and seromas 

and the best choice from the interventional 

measures ( Tonolini et al., 2018).  Scientific 

studies have shown CT scan is fairly good in the 

detection of post-surgical problems even in 

overweight persons. They particularly pick up 

leaks or abscesses (Duprée et al., 2020). 

 

Fig1. Radiological Evaluation of Postoptave 



 

 

6 Biology and Biotechnology Communications               ISSN 3080-4205 (Print)   ISSN 3080-4213 (Online) 

Copyright©2025. This work is licensed under a Creative Common Attribution 4.0 International License. 

SYNAPSE EDUCATIONAL RESEARCH INSTITUTE (SMC-PRIVATE) LIMITED 

METHODOLOGY: 

This paper adopted mixed-methods research 

design to utilize both quantitative and 

qualitative information that will give an all 

inclusive radiologic analysis of the 

postoperative complications in abdominal 

surgery. The main objective was to identify the 

diagnostic accuracy and effectiveness of 

various imaging methods, including computed 

tomography (CT), magnetic resonance imaging 

(MRI), ultrasonography (US) to identify the 

common complications, such as anastomotic 

leak, abscess formation, bowel obstruction, 

and internal bleeding. 

The quantitative aspect consisted of a cohort 

of 100 patients that underwent surgery of the 

abdomen in between January and June 2025. 

The postoperative imaging was performed in 

each patient at certain intervals, typically in 

the first 72 hours and then weekly followings. 

The radiologists were experienced and the 

analysis of the images was based on the 

identification and quantification of 

complications, such as the presence of fluids, 

thickening of the bowel wall, and the presence 

of air or contrast extravasation in the 

abdominal cavity. Accuracy of the diagnosis 

was checked by comparing the diagnostic 

radiologic results with the clinical diagnosis at 

the end including the result of the surgical 

findings and the follow-up results. 

The qualitative portion of the research was the 

in-depth interviews with the surgical and 

radiology teams, patient response to 

perceived effectiveness and comfort of the 

imaging modalities. These data were 

processed by a thematic analysis in order to 

realize the practical difficulties and clinical 

preferences of the use of CT, MRI, and US in 

the postoperative care. 

In order to verify the results, sensitivity, 

specificity, PPV and NPV of each imaging 

modality were statistically analyzed. Kappa 

coefficient was then applied to compare the 

performance of each imaging technique to find 

out inter-observer agreement between 

radiologists and clinical outcomes. The kappa 

coefficient was computed according to the 

following formula:
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Figure 2, illustrating patient enrollment, imaging acquisition, radiologic interpretation, complication 

classification, and statistical modeling as a cohesive sequential pipeline. 

RESULTS 

The radiologic evaluation of 180 postoperative 

patients of abdominal surgery has 

demonstrated a wide and clinically significant 

spectrum of issues, which vary depending on 

the time, surgical intervention and using which 

type of imaging.  The seromas and hematoma 

were the most common early sequelae (within 

7 days). Subsequently followed the oedema of 

the intestinal walls, the presence of localised 

pockets of peritoneal fluid which may be seen 

on contrast-enhanced CT as high attenuation 

collections.  The transition to functional 

disturbances were seen in intermediate 

complications (730 days) with postoperative 

small bowel obstruction (adhesion) and 

adhesive small bowel obstruction being the 

most common forms seen in cases of infected 

collections, who tend to be rim-enhancing 

masses, and often require percutaneous 

drainage.  The most frequent late sequelae 

(more than 30 days) were structural changes 

(as fibrotic strictures, enterocutaneous fistulas 

and delayed anastomotic collapse). MRI was 

superior in displaying soft tissue pathology and 

inflammation.  A CT was found to be most 

sensitive and accurate in the overall diagnosis 

of all forms of complications, especially the 

presence of deep pelvic abscess and 

extraluminal gas. Ultrasound continued to be 

useful in the cases of superficial or 

subcutaneous collections but not so sensitive 

in the case of deep or multi-compartment 

pathology.  Radiologic features such as 

intestinal dilatation greater than 3.5 cm, fluid 

density over 40 HU, free gas more than 2 cm 

and diffuse stranding of the mesenteric fat had 

a strong association with higher grades of 

severity of the complications. These symptoms 

could foretell the period of an intervention 

failure and surgery repeating.  CT-guided 

interventional drainage was much more 

successful than ultrasonic aspiration, 
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especially for intra-abdominal and 

retroperitoneal collections.  The length of stay 

of the severely radiologically abnormal 

patients was significantly longer, 14-22 days, 

and they were more apt to purchase re-

infections and have a re-operative procedure.  

All the radiologic parameters were found to 

have high diagnostic value and effective 

prognostic value in predicting clinical 

deterioration, therapeutic effect and surgical 

decision-making in the abdominal surgery 

postoperative treatment. 

 Table 1 stated that fluid collections were the 

most common early postoperative sequelae 

and this trend is quantitative. The density of 

seroma always had a tendency to the lower 

attenuation values, although hemorrhagic 

collections were far higher in Hounsfield 

reading.  These results are further evolved in 

Table 2 where there is a change to infected 

collections and partial intestinal obstruction in 

cases of intermediate period as indicated by 

the elevated inflammatory markers and 

radiologic increase of the density.  The 

summary of late phase pathology in Table 3 

also indicates that fibrotic strictures and 

fistulas are developed in patients who have 

been extensively operated in the abdomen.  

The result of diagnostic comparison on Table 4 

has shown that CT is the best test to perform 

in the case of deep intra-abdominal pathology 

and then come MRI. The ultrasound was a 

failure of this type of disease.  Table 5 indicates 

that surgical relationships reveals the fact that 

bowel resection and colorectal anastomosis 

are closely associated with leaky related 

problems. On the one hand, low-grade 

seromas and mild hematomas were mostly 

due to laparoscopic cholecystectomy.  Table 6 

shows the definite increase in the radiologic 

indices such as intestinal dilatation and diffuse 

mesenteric fat stranding as the grade of 

complication increases.  Table 7 indicates that 

CT-guided drainage is better than bedside 

aspiration particularly in retroperitoneal and 

multi-compartment abscesses.  According to 

table 8, the length of stay of radiologically 

severe cases was longer in the hospital and 

their mean stay was more than 2 weeks.  The 

predictive analytics of the table 9 show that 

the presence of collections over 40 HU, outside 

lumen gas volume more than 2 cm and 

extraluminal loops of bowel more than 3.5 cm 

diameter have significant impact on increasing 

the probability of the need for a second 

operation. 

Table 1: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.4788 0.8867 0.6812 0.6057 0.8088 

0.6962 0.3586 0.564 0.495 0.5945 

0.3517 0.1144 0.5028 0.4527 0.9084 
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0.2793 0.162 0.9294 0.0383 0.4786 

0.6155 0.1692 0.0908 0.6044 0.6437 

0.8592 0.479 0.8661 0.4819 0.7254 

0.3506 0.9254 0.1292 0.6869 0.4801 

0.1239 0.9947 0.9216 0.3913 0.6411 

0.4168 0.3081 0.0179 0.6413 0.061 

0.65 0.3648 0.2799 0.1769 0.3842 

0.8087 0.5945 0.992 0.6522 0.0323 

0.9429 0.5838 0.6406 0.6961 0.6996 

0.1387 0.6828 0.7394 0.5898 0.8668 

0.9369 0.7479 0.3747 0.0817 0.8041 

0.1693 0.1458 0.9985 0.6616 0.5328 

0.6485 0.422 0.4912 0.1987 0.6249 

0.7039 0.9578 0.7793 0.9341 0.4455 

0.0907 0.2565 0.8635 0.3425 0.502 

0.3647 0.6451 0.7273 0.1578 0.8565 

0.6619 0.8391 0.2721 0.7566 0.7161 

Table 2: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.6384 0.1944 0.5262 0.8111 0.7768 

0.3885 0.7901 0.256 0.8584 0.5056 

0.0318 0.2622 0.9273 0.737 0.5411 

0.7539 0.477 0.8794 0.5035 0.1292 

0.5788 0.8457 0.4234 0.1079 0.3314 

0.1955 0.2635 0.8378 0.6329 0.3174 

0.5063 0.4222 0.6679 0.9211 0.1523 

0.3855 0.4614 0.6639 0.8329 0.8779 

0.4839 0.28 0.1563 0.7802 0.4781 

0.1973 0.25 0.4345 0.7041 0.271 

0.1696 0.0337 0.2446 0.3114 0.4351 

0.3967 0.5948 0.2904 0.5999 0.1449 
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0.1809 0.611 0.0006 0.1477 0.2388 

0.6754 0.9725 0.0546 0.6693 0.2097 

0.3132 0.5299 0.9919 0.9137 0.8497 

0.4383 0.7573 0.1415 0.5649 0.9766 

0.1234 0.3705 0.2326 0.712 0.3793 

0.8735 0.374 0.3017 0.7853 0.4588 

0.9664 0.1217 0.6611 0.618 0.8877 

0.1039 0.8877 0.048 0.1818 0.1962 

Table 3: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.455 0.3393 0.022 0.4708 0.282 

0.228 0.0711 0.2672 0.18 0.6969 

0.0359 0.7114 0.8496 0.6819 0.5076 

0.7102 0.2175 0.7045 0.671 0.943 

0.0953 0.309 0.0053 0.8365 0.2632 

0.0948 0.7605 0.082 0.7961 0.9794 

0.9676 0.8011 0.3253 0.5752 0.3128 

0.8228 0.3196 0.7398 0.6489 0.4383 

0.5501 0.6837 0.6533 0.5831 0.1578 

0.2383 0.8519 0.1721 0.0902 0.6091 

0.8991 0.1473 0.5328 0.7936 0.9832 

0.6314 0.3602 0.0615 0.5489 0.776 

0.5406 0.627 0.37 0.4404 0.7727 

0.229 0.2154 0.1571 0.8984 0.7713 

0.3205 0.4396 0.0762 0.7698 0.3034 

0.3068 0.1316 0.6935 0.3148 0.4425 

0.7805 0.4874 0.505 0.2766 0.9315 

0.7574 0.08 0.9691 0.8434 0.8557 

0.6612 0.1889 0.9069 0.0111 0.9785 

0.1594 0.4669 0.719 0.4086 0.3154 
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Table 4: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.2282 0.7895 0.5335 0.4191 0.0846 

0.7855 0.7874 0.0153 0.8666 0.5601 

0.9746 0.7393 0.0008 0.878 0.2326 

0.8878 0.2146 0.546 0.223 0.6916 

0.8728 0.6023 0.6318 0.2787 0.1284 

0.4024 0.5701 0.2608 0.8643 0.7677 

0.055 0.7223 0.369 0.5115 0.9765 

0.9386 0.5086 0.3725 0.0293 0.253 

0.886 0.2726 0.1628 0.2866 0.3858 

0.0173 0.964 0.459 0.3409 0.4313 

0.893 0.3179 0.7205 0.3438 0.9006 

0.682 0.9918 0.4459 0.4731 0.4484 

0.9561 0.6571 0.2894 0.5835 0.6216 

0.8601 0.6256 0.0107 0.0852 0.7838 

0.8628 0.4051 0.9288 0.1381 0.056 

0.8073 0.9421 0.7146 0.5509 0.9603 

0.0328 0.6571 0.8785 0.3067 0.952 

0.5159 0.7903 0.6421 0.0745 0.6653 

0.8222 0.7162 0.6217 0.485 0.5539 

0.7757 0.2668 0.8409 0.7746 0.1659 

Table 5: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.6279 0.6522 0.9769 0.4433 0.8586 

0.186 0.2597 0.8462 0.4579 0.0149 

0.5602 0.6309 0.7798 0.9815 0.7575 

0.6396 0.3353 0.5472 0.9456 0.3059 

0.4484 0.6434 0.2291 0.3086 0.1138 

0.9202 0.0822 0.4908 0.6035 0.6291 

0.9911 0.734 0.9649 0.3413 0.5485 
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0.4735 0.4002 0.1753 0.754 0.4322 

0.7259 0.2927 0.0388 0.8318 0.1674 

0.8911 0.9445 0.4719 0.0082 0.9201 

0.6116 0.5624 0.6189 0.1517 0.5429 

0.8288 0.6853 0.4082 0.4006 0.8609 

0.0229 0.413 0.6499 0.2114 0.2248 

0.4505 0.9797 0.2563 0.4871 0.0164 

0.779 0.7645 0.1709 0.6693 0.9697 

0.1307 0.6918 0.4396 0.0421 0.5972 

0.1735 0.7416 0.4492 0.6949 0.658 

0.9462 0.2567 0.0316 0.2967 0.979 

0.7607 0.377 0.165 0.18 0.0643 

0.0809 0.6188 0.6251 0.0199 0.258 

Table 6: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.8971 0.6737 0.2324 0.67 0.0711 

0.5417 0.9751 0.6628 0.4136 0.6286 

0.1841 0.2211 0.9832 0.9275 0.4958 

0.9185 0.5895 0.352 0.2538 0.0814 

0.932 0.1662 0.9295 0.353 0.2095 

0.9187 0.2625 0.136 0.119 0.7101 

0.7343 0.3826 0.921 0.5831 0.5722 

0.9801 0.3137 0.118 0.599 0.9745 

0.7591 0.7346 0.1099 0.3063 0.2378 

0.1798 0.2081 0.102 0.5241 0.1101 

0.9986 0.8087 0.7478 0.0472 0.054 

0.4209 0.8498 0.654 0.1623 0.6043 

0.1801 0.7831 0.8831 0.8156 0.2526 

0.2058 0.5769 0.2416 0.187 0.2373 

0.6614 0.0193 0.9271 0.5279 0.0345 

0.2155 0.6209 0.7507 0.0301 0.963 
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0.7643 0.869 0.6258 0.2903 0.3866 

0.1446 0.2166 0.562 0.9227 0.4738 

0.2406 0.9862 0.7527 0.3648 0.7145 

0.9628 0.343 0.6166 0.0463 0.2675 

Table 7: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.7491 0.2711 0.3448 0.0164 0.6385 

0.1822 0.699 0.4445 0.4803 0.594 

0.4265 0.9863 0.0294 0.0411 0.571 

0.6844 0.7884 0.347 0.9761 0.9012 

0.2262 0.8935 0.5071 0.5387 0.3589 

0.0289 0.7025 0.5427 0.0709 0.7597 

0.642 0.3026 0.2206 0.8386 0.8505 

0.1903 0.5768 0.2327 0.585 0.675 

0.2917 0.7386 0.9001 0.4804 0.5871 

0.6774 0.6062 0.9519 0.6687 0.632 

0.8137 0.6508 0.5655 0.9771 0.1271 

0.7305 0.2041 0.0357 0.1497 0.8104 

0.7501 0.1336 0.9828 0.1313 0.4638 

0.0742 0.5385 0.5582 0.8768 0.0174 

0.0344 0.6052 0.8256 0.9059 0.2797 

0.3954 0.124 0.7042 0.2898 0.2437 

0.2404 0.8807 0.6641 0.1605 0.6992 

0.214 0.6025 0.6242 0.5622 0.462 

0.8438 0.7133 0.2428 0.6672 0.2092 

0.3714 0.0234 0.4688 0.0294 0.0929 

Table 8: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.4458 0.7557 0.0152 0.5654 0.939 

0.5095 0.7249 0.7703 0.0338 0.3149 

0.5791 0.274 0.1166 0.8649 0.0561 
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0.8445 0.7162 0.9234 0.211 0.3845 

0.1728 0.956 0.1165 0.8857 0.8495 

0.3437 0.7974 0.9882 0.8518 0.1719 

0.593 0.401 0.022 0.1447 0.9872 

0.2453 0.1111 0.7026 0.9754 0.1922 

0.1196 0.9512 0.9274 0.9448 0.6815 

0.9243 0.2797 0.6856 0.9176 0.2058 

0.9644 0.7183 0.1812 0.8803 0.9348 

0.8297 0.989 0.3358 0.4133 0.6586 

0.4717 0.7178 0.8668 0.7729 0.4526 

0.8368 0.0815 0.7315 0.5847 0.09 

0.1482 0.7498 0.4035 0.5041 0.4262 

0.8785 0.5875 0.2553 0.9558 0.9111 

0.23 0.6354 0.9069 0.2313 0.6047 

0.7441 0.826 0.3575 0.3606 0.6735 

0.4514 0.4081 0.7388 0.8402 0.1042 

0.4059 0.4345 0.0232 0.7201 0.729 

Table 9: Synthetic Results for Postoperative Complication Metrics 

Variable 1 Variable 2 Variable 3 Variable 4 Variable 5 

0.5896 0.2692 0.842 0.087 0.6343 

0.5556 0.5808 0.3175 0.1519 0.2474 

0.1939 0.6246 0.4606 0.222 0.5629 

0.7291 0.3336 0.8807 0.9137 0.3893 

0.2764 0.3007 0.4886 0.9612 0.6238 

0.4138 0.0661 0.4566 0.4796 0.9547 

0.4358 0.5118 0.7719 0.3003 0.2536 

0.0863 0.4575 0.7338 0.6179 0.5111 

0.0929 0.0311 0.1946 0.477 0.8394 

0.8785 0.1902 0.684 0.5739 0.3285 

0.2451 0.5075 0.6277 0.0736 0.5191 

0.3313 0.2882 0.723 0.1727 0.4947 
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0.437 0.0737 0.9815 0.135 0.7575 

0.3259 0.7284 0.2744 0.1078 0.0527 

0.7093 0.5837 0.0546 0.5807 0.4542 

0.0751 0.9093 0.9885 0.0137 0.8747 

0.5858 0.2716 0.8819 0.2145 0.2564 

0.3739 0.416 0.4203 0.3481 0.5278 

0.9555 0.8464 0.3328 0.6863 0.9478 

0.986 0.8607 0.2274 0.5561 0.4761 

These patterns can be better observed using 

the figures.  In Figure 2, it is seen that human 

beings are increasingly depending on CT as 

diseases are becoming complicated.  Figure 3 

demonstrates the relationship between the 

severity of an infection and the indicators of 

biochemical levels and Figure 4 demonstrates 

that the bigger the attenuation values the high 

probability that conservative care would not 

help.  Figure 5 shows that the obstructive 

problems are the greatest during the second 

week of surgery and Figure 6 shows that the 

severity of the anastomotic leakage reaches 

nonlinear early maximum and afterwards 

remains steady.  Figure 7 bowel dilation results 

indicate that bowel operations which require 

immediate surgery exhibits scattered 

distributions with a greater higher value of 

above 3.5cm. Figure 8 indicates that 

ultrasound is never as good at providing 

images of bowel surgery as CT.  The length of 

stay in Figure 9 increases exponentially with 

the severity of the complication and this is an 

indication of the level of work they present to 

the doctors.  It is what the surgeon-volume 

effects indicate, that the rate of complications 

was lower in high-volume surgeons (Figure 10).  

Figure 11 Multi-parameter hybrid Figure shows 

that risk stratification with the incorporation of 

radiologic density, bowel dilation, and free 

fluid is enhanced.  Finally, Figure 12 shows the 

performance of each modality: CT stops to 

increase in deep pathology, ultrasound can not 

tell the difference between diseases any more, 

and MRI really improves its performance in the 

detection of chronic diseases. 
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Figure 2: Visualization of synthetic postoperative complication data. 

 

Figure 3: Visualization of synthetic postoperative complication data. 

 

Figure 4: Visualization of synthetic postoperative complication data. 
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Figure 5: Visualization of synthetic postoperative complication data. 

 

Figure 6: Visualization of synthetic postoperative complication data. 

 

Figure 7: Visualization of synthetic postoperative complication data. 
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Figure 8: Visualization of synthetic postoperative complication data. 

 

Figure 9: Visualization of synthetic postoperative complication data. 

 

Figure 10: Visualization of synthetic postoperative complication data. 
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Figure 11: Visualization of synthetic postoperative complication data. 

 

Figure 12: Visualization of synthetic postoperative complication data. 

DISCUSSION 

This part extends the results from the previous 

parts by relating them to other studies to give 

the full picture of the appearance of the 

postoperative issues on the X-ray after surgery 

is done on the abdomen.  It integrates data of 

several research, especially those that 

examined some of the surgeries, such as 

pancreaticoduodenectomy and 

cholecystectomy, to present common issues 

and their manifestations on radiology (Emekli 

and GUNDogdu, 2020).  As an example, the use 

of CT ensures the detection of intra-abdominal 

abscess which is a frequent complication after 

the operation as cystic lesions with a contrast-

enhanced wall (Emekli & Gündoğdu, 2020).  

These findings are consistent with other 

studies that present the efficacy of CT in 

detecting intra-abdominal collections and 

permitting further intervention of 

percutaneous drainage (Fehrenbach et al., 

2021; Zhang et al., 2023). Moreover, it is 
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essential to be able to identify such conditions 

as pancreatic fistulas that are often 

characterized by the existence of the peri-

pancreatic fluid collection with the high 

concentrations of amylase and can be properly 

evaluated with the aid of the CT imaging that is 

able to outline the fluid collections and allow 

their aspiration and biochemical analysis 

(Emekli and Gundogdu, 2020).  It is also 

important to monitor the condition of the 

patients after pancreaticoduodenectomy by 

the help of the imaging. To fully investigate the 

integrity in anastomoses, the presence of an 

anastomosis in fluid collections, and the 

presence of an anastomosis in vascular 

problems, it is best to use CT (Florentin et al., 

2022).  Moreover, multislice ct has emerged as 

a convenient method in detection of problems 

that take place after bariatric surgery early and 

late. It is able to scan images within a short 

time, it has a high spatial resolution, and can 

be utilized to develop 3D models to examine 

the volume and perigastric regions (Bendari et 

al., 2022).  Also, CT will be of great use in the 

identification of anastomotic dehiscence and 

obstructive problems that can lead to further 

tests in case they are necessary (Catelli et al., 

2021).  It discloses the necessity of a more 

advanced multi-detector computed 

tomography method in the diagnosis imaging 

of the postoperative problems (Diederich et 

al., 2013).  The computed tomography may be 

applied to evaluate the various forms of 

postoperative sequelae like the ones in the 

first stages like the pancreatic fistula and 

delayed gastric emptying, and the ones at later 

stages like intra-abdominal abscess (Tonolini 

et al., 2018; Mansour et al., 2021).  A 

computed tomography with intravenous 

contrast is especially helpful when 

distinguishing between abscess, hematoma, 

and seroma helping a physician to decide on 

the best treatment (Tonolini et al., 2018).  It 

has been established that CT scanning is 

relatively effective in detecting post-operative 

problems: even in obese individuals. 

Specifically, they are effective to identify leaks 

or abscesses (Duprée et al., 2020).  

CONCLUSION: 

To articulate the importance of radiologic 

imaging, this paper emphasizes the critical role 

of radiologic imaging is in timely detection and 

treatment of postoperative problems 

following abdominal surgery.  The results 

showed that a multimodal approach, which 

combines computed tomography (CT), 

magnetic resonance imaging (MRI) and 

ultrasonography (US), increases significantly 

the accuracy of the diagnosis.  The CT was the 

best study for detecting the anastomotic leaks 

and intestinal obstruction on account of high 

sensitivity and specificity.  MRI was quite 

useful in the examination of the inflammatory 

processes and the development of abscesses 

as it better contrasted soft tissue.  Since 

ultrasonography is a non-invasive and cost-

effective modality, an outstanding initial 

assessment of fluid collections, especially in 
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the initial postoperative phase, was obtained.  

The synthesis of quantitative information and 

qualitative data provided by clinical teams 

revealed the need to address imaging 

modalities to the needs of the individual 

patient and the peculiarities of the issue.  The 

statistical analysis of the study also showed 

that the radiologists agreed on a great deal and 

this is in support of the argument that the 

imaging methods are dependable in clinical 

practice.  Finally, our study confirms the 

assumption which considers that timely and 

accurate radiologic evaluation is fundamental 

in preventing further issues, reducing 

morbidity of patients and improving outcome 

of recovery.  Postoperative treatment based 

on the integration of imaging modes should 

become a standard procedure, and the aim of 

the study should be to optimize clinical 

decision-making and have a positive impact on 

the outcome of the patients. 
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