
International Journal of Radiation Research, April 2024 Volume 22, No 2 

Reducing contrast media extravasation during dynamic CT 
scanning by combined dexamethasone acetate cream and 

massage 

INTRODUCTION 

Tumor imaging stands as a cornerstone in modern 
healthcare, profoundly influencing cancer detection 
and management. Crucially, it enables early detection, 
enhancing treatment efficacy and expanding                 
therapeutic options. Advanced modalities, including 
MRI, CT, PET, and ultrasound, provide non-invasive 
insights into tumor characteristics, guiding clinicians 
in distinguishing between benign and malignant         
lesions. The precision afforded by tumor imaging  
facilitates personalized treatment plans, optimizing 
interventions and minimizing adverse effects. CT  
dynamic enhancement scanning and angiography 
imaging methods are widely used in clinical diagnosis 
and treatment, which have the advantage of non-
invasive and convenience. The operation process  
requires the injection of contrast agent, and the              
iodine contrast agent is injected through a high              
pressure syringe, taking advantage of the difference 
in the absorption density of the contrast agent in  
normal and diseased tissues, so as to make accurate 
qualitative positioning of the lesion (1,2). However, the 
high-pressure syringe is easy to cause extravasation 
during the intravenous injection of iodine contrast 

agent, which not only affects the image quality, but 
also causes damage to the subjects. Exavasation of 
contrast agents into vascular peripheral tissues can 
change the osmolarity of the tissue space, making 
water molecules entering the cells and causing tissue 
swelling (3), which, in severe cases, can cause              
necrosis, phlebitis, osteocompartment syndrome, 
limb dysfunction and so on (4). Therefore, giving            
timely and effective intervention during iodine         
contrast extravasation can help to reduce the pain 
level in patients and avoid medical risks. Compound 
dexamethasone acetate cream is one of the             
commonly used glucocorticoid drugs for iodine              
contrast agent extravasation, which has the effect of 
reducing and preventing tissue inflammatory                
response and inhibiting inflammatory cells (5,6).              
Massage can push away the extravasated iodine             
contrast agent, thus playing a rapid relief of tissue 
swelling and pain symptoms (7). However, most of the 
current clinical studies on extravasation of iodine 
contrast agents aim at local drug cold compress,  
nursing and other aspects (8,9), few studies on          
compound dexamethasone acetate cream and            
massage. In conclusion, this study focuses on the  
clinical efficacy of compound dexamethasone acetate 
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cream and massage in the treatment of iodine           
contrast extravasation, a topic that has received            
limited attention in current literature. Our research 
uniquely investigates the combined approach of            
using compound dexamethasone acetate cream and 
massage. The novelty lies in the exploration of a      
comprehensive treatment strategy addressing both 
the inflammatory response and the mechanical         
removal of extravasated iodine contrast agent. By 
studying 60 patients over a one-year period, this      
research aims to contribute valuable insights into              
an underexplored aspect of iodine contrast                        
extravasation management. The findings are                 
anticipated to offer a theoretical foundation for            
enhancing clinical symptom management in patients 
experiencing iodine contrast extravasation,              
potentially paving the way for more effective and  
holistic interventions in the future. 

 
 

MATERIALS AND METHODS 
 

General information 
There were sixty patients with iodine contrast 

extravasation were selected and transferred to our 
hospital from June 2020 to June 2021, 33 males and 
27 females; aged from 24 to 64 years, mean age was 
47.85 ± 5.31 years; scanning site: 21 head, 23             
abdomen and 16 pelvis. They were randomly split 
into two different groups which were the observation 
group and the control group, with 30 cases in each. 
The former group was treated with compound                
dexamethasone acetate cream coordinated with  
massage, while the other one was treated with simple 
compound dexamethasone acetate cream. Fully               
informed of the content of the study, all the patients 
and their families signed an informed consent form. 
This study was approved by the Ethics Committee of 
Guangdong Provincial Hospital of Chinese Medicine 
(202006GD-LL) 

 

Inclusion criteria and exclusion criteria 
Inclusion criteria: (1) all patients have no               

contraindications to CT angiography, such as               
pregnancy and iodine allergy; (2) all meet CT              
enhanced scanning, angiography, and iodine contrast 
exavasation; (3) good compliance; (4) no history of 
allergy to therapeutic drugs. 

Exclusion criteria: (1) skin infection; (2) systemic 
infectious diseases; (3) serious lesions or functional 
abnormalities in systemic vital organs; (4) phlebitis 
caused by other drugs; (5) peripheral vascular           
diseases; (6) mental illness or consciousness                
disorders. 

 

Treatment Method 
A method of simple compound dexamethasone 

acetate cream was applied to the control group,              
specifically including, mix 10 mg compound               

510 

dexamethasone acetate cream (Guangdong Taenkang 
Pharmaceutical Factory Co., LTD., H44024369,               
specification 20 g: 15 mg / branch) with 20 mL               
isotonic saline, fully soak 5 cm × 7 cm sterile gauze, 
and extract the gauze at the local extravasation of the 
patient, continuous external application, change once 
in two hours for continuous treatment for two weeks. 
All patients were examined with a third-generation 
dual-source DECT scanner (SOMATOM Force;                
Siemens Healthineers). DECT images were analyzed 
using commercially available software (syngo. via, 
version VB40A; Siemens Healthineers) .The contrast 
agent used was Ioversol Injection (Jiangsu Hengrui 
Pharmaceuticals Co., Ltd., approval number: 
H20113430) 

The observation group was treated with                 
compound dexamethasone acetate cream combined 
with massage, specifically including, patients take the 
sitting position or supine position, place the affected 
side limb flat on the table surface, disinfection the 
needle eye outlet and cover with sterile application, 
apply Ouler gel to the extravasation swelling, the 
nursing staff holds the affected side limb with his left 
hand, right-hand grip proximal to the extravasation 
site, push swelling fluid vigorously to the                       
proximocardial end, make the subcutaneous swelling 
effusion push, wrinkled skin on the swelling, the            
epidermis turns red, patients experience pain during 
massage, the epidermis color returned to normal  
after the massage, stop when massage to the                 
subcutaneous swelling effusion spread, for about 1-3 
minutes, the number of massage is 1-2 times              
according to the degree of effusion dispersion. Then, 
compound dexamethasone acetate cream was               
applied in the same low temperature as the control 
group. 

 

Observational indicators 
(1) Comparison of clinical efficacy of the two 

groups: evaluation of clinical efficacy according to the 
Clinical disease diagnosis basis and the cure and         
improvement standard (10); 1) obvious effect: edema, 
pain and blood stasis disappear after 24 hours after 
treatment; 2) effective: edema, pain and blood stasis 
are reduced, and the scope is significantly narrowed 
after 48 hours after treatment; 3) Ineffectiveness: 
clinical symptoms are not significantly relieved or 
even aggravated after 48 hours. Clinical efficiency = 
(obvious effect+ effective) / total cases×100%. 

(2) Comparison of swelling and pain degree              
between the two groups: observation and record of 
the patient swelling and pain regression time, and 
compare the limb swelling value of the two groups 
before and after treatment. Soft ruler was used to 
measure the perimeter diameter of the extravasation 
limb and the healthy side limb, and the limb swelling 
value = the perimeter of the affected limb - the             
perimeter of the healthy side. 

(3) Comparison of complications in the two 
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groups: local tissue necrosis, vascular and nerve            
injury, and venous thrombosis in the two groups 
were observed and recorded. 

 

Statistical analysis 
The data were analyzed by Statistic Package for 

Social Science (SPSS) 22.0 statistical software (IBM, 
Armonk, NY, USA). The measurement data with             
normal distribution is indicated as mean ± standard 
deviation (x̅±s), t-test is used for group comparison; 
count data as cases (n) or percentage (%), and χ2 test 
is aimed for data comparison. There was significant 
difference when P <0.05. 

 
 

RESULTS 
 

General Information 
The age, sex, Body Mass Index, (BMI) and                  

scanning site of the two groups were not statistically 
significant (P> 0.05), which were comparable. See 
table 1. 

Comparison of the clinical efficacy between the two 
groups 

The therapeutic effect is shown in figure 1.The 
clinical response rate (93.33%) was considerably 
higher than that of the control group (86.67%), and 
the difference was statistically significant (P <0.05). 
See table 2 and figure 2.  

 
 

 
 

Comparison of swelling and pain degree between 
the two groups 

The limb swelling value, red swelling regression 
time and pain regression time were considerably less 
than those of the control group, and the difference 
was considered to be statistically significant (P 
<0.05). See table 3 and figure 3. 

 
Comparison of the occurrence of complications        
between the two groups 

The complication rate (3.33%) was significantly 
lower than the control group (13.33%), and the              
difference was statistically significant (P <0.05). See 
table 4 and figure 4. 
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Group 
Control Group 

(n = 30) 
Obervation 

group (n = 30) 
t/χ2 P 

age (year) 47.84±4.26 47.87±4.42 1.252 0.162 

sex 
male 16 17 

1.207 0.328 
female 14 13 

BMI (kg/m2) 20.84±2.36 20.34±2.64 0.874 0.312 

Scanning 
site 

head 11 10 

0.873 0.687 
abdomen 11 12 

pelvic 
cavity 

8 8 

Table 1. Comparison of general data between the two groups.  

Table 1. Comparison of general data between the two groups.  

Efficacy 
Control 

group (n=30) 
Observation 
group (n=30) 

χ2 P 

Obvious effect 18 22 - - 
effective 8 6 - - 

ineffective 4 2 - - 
Clinical effectiveness 26 (86.67%) 28 (93.33%) 10.953 0.000 

Figure 1. Comparison Pre-treatment and Post-treatment.  

Figure 2. Comparison of 
clinical efficacy between 

the two groups. 

  
Control group 

(n=30) 
Observation 
group (n=30) 

t P 

limb swelling value 
(cm) 

1.12±0.13 0.23±0.12 9.263 0.001 

red swelling 
regression time (h) 

33.61±4.15 26.37±2.73 10.215 0.000 

pain regression 
time (h) 

35.08±3.25 27.84±3.39 10.864 0.000 

Table 3. Comparison of the degree of swelling and pain            
between the two groups.  

Figure 3. Comparison of the 
degree of swelling and pain 

between the two groups. (A) 
Limb swelling value; (B) Red 
swelling regression time; (C) 

Pain regression time. 

  
Control group 

(n=30) 
Observation 
group (n=30) 

χ2 P 

Local tissue necrosis 1 0     
Vascular nerve 

injury 
0 0     

 venous thrombus 3 1     
The incidence of 

complications (%) 
4 (13.33%) 1 (3.33%) 10.895 0.000 

Table 4. Comparison of complications between the two 
groups. 
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DISCUSSION 
 

Iodine contrast agent extravasation refers to the 
infiltration of iodine contrast agent into the               
subcutaneous vascular space (11) due to high pressure 
trocar sliding or blood vessel rupture caused by the 
contrast agent after injection. A large number of           
extravasated iodine contrast will directly compress 
the surrounding tissues, plus the anatomical                  
specificity of the injection site (often selected upper 
limb vessels), the contrast will enter the muscle           
interval and deep fascia, causing arterioles closure, 
muscle blood supply, muscle and tissue ischemia, 
leading to osteocompartment syndrome (12,13). In  
addition, contrast extravasation can also cause  
chemical damage of tissue cells, its high omotic           
pressure makes cell fluid through transmembrane 
movement into the tissue space, because cell water 
loss, tissue edema (14), and iodine contrast ion               
contrast agent can also directly destroy cell                  
membrane ion pump, affect the normal cell               
metabolism, further aggravate cytotoxicity and tissue 
edema (15). Therefore, effective treatment is given 
during the exavasation of iodine contrast agent, thus 
avoiding or reducing the risk of serious                     
complications. 

Compound dexamethasone acetate cream is a 
kind of glucocorticoid commonly used in clinical 
practice, which can be applied for allergic and                 
autoimmune inflammatory diseases, such as localized 
pruritus, neurodermatitis, neurodermatitis, contact 
dermatitis, seborrheic dermatitis, chronic eczema 
and other treatments, and has anti-inflammatory, 
anti-virus, anti-allergy and other effects (16). Massage 
plays the vital role in accelerating blood circulation 
and removing blood stasis, functioning as the key to 
keep the swelling down and relieve the pain. The  
results of Chen (17) study showed that the                     
extravasation with Lidocaine and dexamethasone 
could promote the disappearance of redness, relieve 
pain and have ideal nursing effect. Moreover, the 
limb swelling value and pain score of lidocaine and 
dexamethasone were lower than that of the routine 
group; the resolution time of redness was shorter 
than that in the conventional group. Chun and other 
studies (18) showed that the extravasation of patients 
with iodine contrast agent using massage method is 
faster and better than magnesium sulfate wet            
application effect, and the operation is simple, which 

is worth promoting clinically, and the time of swelling 
and pain in the massage group were earlier than 
those in the external application one. It was indicated 
by the study that the clinical response rate (93.33%) 
was much higher than the control group (86.67%), 
the limb swelling, swelling and pain regression time 
were much less than the control group, indicating that 
the clinical effect of compound dexamethasone               
acetate cream and massage for iodine extravasation is 
able to effectively ameliorate the clinical symptoms 
such as limb swelling, tissue swelling and pain,                
consistent with the above study conclusion. Analysis 
of the reason is that compound dexamethasone               
acetate cream local wet compress can prevent                  
lysosomal and inflammatory, sensitization, painful 
substance release, has anti-inflammatory,                        
immunosuppression effect, and has a repair effect on 
local vascular endothelium, by increasing vascular 
tension, reduce capillary permeability, to reduce fluid 
exudation, reduce tissue local congestion, eventually 
play the role of tissue repair, regression edema;              
massage technique, by pushing away the                         
extravasation iodine contrast agent, can quickly               
relieve the swelling and pain of the extravasation site, 
playing the role of accelerating blood circulation,              
removing blood stasis, keeping swelling down and 
relieving pain. In addition, the use of skin surface 
pressure and friction heat generated in massage can 
help restore the skin vascular elasticity, improve local 
lymphatic circulation and vascular permeability, and 
also help to increase the drug absorption area,           
promote the tissue space accumulation of iodine             
contrast agent to be absorbed by the tissue, accelerate 
its metabolism, reduce edema. The combination of the 
two can play a synergistic role and further improve 
the treatment effect. 

Iodine contrast agent has a large viscosity and a 
fast flow rate, which is easy to lead to various adverse 
reactions, no effective treatment intervention after 
extravasation can cause vascular damage and                 
perivascular basal tissue hyperplasia, thus leading to 
blood vessel thickening, hardening, vascular lumen 
narrowing and blockage, causing venous thrombosis, 
local tissue necrosis and other complications. Hui et 
al. (19) found that Yunnan combined with                           
dexamethasone external application for the medical 
treatment of contrast agent is the effective                     
improvement of the symptoms in skin swelling and 
pain of the extravasation site, combining nursing              
intervention has positive significance to shorten             
hospitalization and reduce the occurrence of                
phlebitis, with high safety. She and other (20) research 
found that the use of massage can effectively improve 
the symptoms of iodine contrast exavasation,               
significantly reduce the pain of patients, as                 
convenient and effective treatment means, and help 
to promote the recovery of body tissue, reduce                
patients' heart and physical damage, and reduce the 
risk of complications. What could be shown by the 
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Figure 4. Comparison of 
complications between the 

two groups. 
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study is that the complication rate (3.33%) of the 
observation group was significantly lower than that 
of the control group (13.33%), indicating the obvious 
clinical effect and high safety of compound                  
dexamethasone acetate cream and massage for             
iodine contrast extravasation, which helped to cut 
down the risk of complications, refining the                
prognosis of patients. This study is consistent with 
the conclusions mentioned above. The reason is that 
compound dexamethasone acetate cream can              
increase vascular tone and reduce capillary                    
permeability; massage can restore skin blood vessels 
and improve local lymphatic circulation and vascular 
permeability. The combination of the two can further 
improve vascular blockage and inflammation, thus 
reducing the risk of vascular complications. 

In conclusion, the clinical effect of compound         
dexamethasone acetate cream and massage for         
iodine contrast extravasation is remarkable, which 
can effectively alleviate the clinical symptoms such as 
limb swelling and pain, decreasing the risk of         
vascular related complications, with high safety and 
high clinical promotion value. 
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