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A clinical study of using a phentolamine alcohol
wet dressing in the treatment of extravasation
after a 20% fat emulsion intravenous infusion
– a randomised trial
Fu Yuan-Wei, Liu Zhen-Yuan
Hengshui people's Hospital, First Department of Rehabilitation Medicine, Hebei Province, China
SUMMARY
Introduction/Objective The aim of our paper was to investigate the clinical efficacy of using a phentolamine alcohol wet dressing to treat the extravasation of an intravenously administered infusion of
milk fat. This study was designed as a randomized trial, and was done at the Hengshui people’s Hospital,
Hebei Province, China, from June 2019 to June 2020.
Methods In total, 300 patients were randomly divided into two groups. In the experimental group, the
patients were treated using a phentolamine alcohol wet dressing, whereas in the control group, the
patients were treated using a hydropathic compress with a 50% magnesium sulphate solution. The cure
rate, healing time, and patient satisfaction of the two groups were compared and analyzed.
Results The cure rate of intravenous infusion extravasation was 92.67% (139/150) in the experimental
group and 70.67% (106/150) in the control group (p < 0.05). In the experimental group, there were 66
patients whose cure time was less than 24 hours, 62 patients whose cure time was between 24 and 48
hours, and 22 patients whose cure time was over 48 hours. The cure time of the patients was significantly
shorter in the experimental group than the control group. After treatment, in the experimental group,
67 patients were very satisfied, 52 patients were satisfied, 21 patients were generally satisfied, and 10
patients were dissatisfied; in the control group, 32 patients were very satisfied, 40 patients were satisfied,
56 patients were generally satisfied, and 22 patients were dissatisfied. The satisfaction of patients was
significantly higher in the experimental group than in the control group.
Conclusion The effect of using a phentolamine alcohol wet dressing to treat the extravasation of an
intravenous infusion of milk fat is significantly better than the effect of using a magnesium sulphate
solution, and this type of dressing is worthy of clinical application.
Keywords: phentolamine alcohol wet dressing; magnesium sulphate solution; fat emulsion extravasation; cure rate; patient satisfaction

INTRODUCTION
Preface fat emulsion is an intravenously administered nutrition drug, and it is widely used in
clinical practice [1, 2]. However, skin damage is
common due to its high concentration and high
permeability, and extravasation is a common
complication that affects drug absorption [3, 4,
5], destroys the integrity of skin and tissue, and
causes obvious pain [6, 7]. A detachable hydropathic compress is a new kind of wet compress
method, which could effectively dilate blood
vessels, improve blood circulation and reduce
local pain.
Extravasation of intravenous infusion is relatively common in the clinic, and although the
injury site is limited, the skin damage is severe.
In recent years, the drug wet dressing method
can partially improve the puncture effect because of its full drug action and strong absorbability. However, the traditional wet dressing
method is complicated to operate and the steps
are cumbersome. In addition, intravenous infusion puncture is affected by the physicochemical properties of the drug, which increases the
risk of tissue damage. Phentolamine alcohol wet

dressing can restore local blood supply and oxygen as soon as possible, improve microcirculation, reduce the occurrence of skin necrosis and
improve the efficiency of wet dressing; reduce
the risk of deterioration and failure of the drug
during transportation and external environmental changes, prevent the volatilization of the
drug and ensure the therapeutic effect [8, 9, 10].
At present, there are few clinical studies concerning the use of a phentolamine alcohol wet
dressing to treat extravasation resulting from a
milk fat intravenous infusion. Therefore, this
study recruited 300 patients with extravasation
following an intravenous infusion of milk fat at
the Hengshui People’s Hospital to investigate
the clinical effect of using a hollow detachable
hydropathic compress to treat the extravasation.
METHODS
Subjects
Between June 2019 and June 2020, patients with
extravasation caused by the intravenous infusion of 20% fat emulsion were recruited for the
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study. The patients were divided into two groups. In the
experimental group, patients were treated with a phentolamine alcohol wet dressing. In the control group, the patients were treated with a hydropathic compress with 50%
magnesium sulphate solution. The cure rate, cure time, and
patient satisfaction in the two groups were compared. All
the participants signed informed consent forms, and the
study was approved by the ethics committee of Hengshui
People’s Hospital (No: AF/SC-08/02.0).

layer was connected to the edge of the inner film by hot
pressing. There was an anti-allergic medical tape inside
the waterproof and breathable edge, and the phentolamine
alcohol wet compress was sterilized using an ethylene oxide
sterilizer before use. During use, the protective layer was
placed on the affected area and fixed with the anti-allergic
medical tape with care being taken to avoid the puncture
point. The site of the extravasation was covered twice a
day, for 20 minutes each time.

Randomization and blinding

Main outcome measures

The randomization was conducted by an independent person who managed the randomization list, so the investigators and physicians involved in the trial had no access to
this list. SPSS Statistics for Windows, Version 19.0 (IBM
Corp., Armonk, NY, USA) was used to generate a random
allocation sequence, and 300 patients were randomly divided into a control group and a treatment group in a 1:1
ratio, with 150 patients in each group.
The experimental group was treated with a phentolamine alcohol wet dressing, and the control group was
treated with a 50% magnesium sulphate solution. It was not
possible to blind both the person performing the intervention and the subject during the intervention. However, it
was designed to be evaluator-blinded in order to control
for bias as much as possible. The participants were evaluated by researchers who had not performed the intervention or randomization.

The main observation indicators of this study were sex,
age, cure rate, healing time, patient satisfaction, and the
numeric rating scale (NRS) score for pain, which was
used before, in the middle, and at the end of the treatment. Treatment effect categories: wet dressing efficiency,
patient satisfaction, patient pain score, and healing time
of puncture site.
The treatment effect was observed after six hours of
treatment in both groups. (1) The specific criteria for clinical efficacy were as follows: remarkable effect meant that
local soft tissue swelling subsided, and redness, swelling,
heat and pain completely disappeared; valid meant that
local tissue swelling reduced, redness, swelling, pain significantly relieved, and no burning; and invalid meant
that local tissue redness, swelling, heat and pain did not
subside, skin color did not change, and even blisters and
necrosis appeared. The total effective rate was remarkable
effect + valid/ remarkable effect + valid + invalid × 100%.
(2) The Digital Analog Self-Rating Scale worked as follows:
a straight line was divided into 10 equal segments, and the
degree of pain was evaluated from 0 to 10 points. A circle
was drawn around the number describing the most severe
pain in the previous 24-hour period. The total score was
10 points with mild pain scoring 1–3 points, moderate
pain 4–6 points, severe pain 7–9 points, and extremely
severe pain scoring 10 points. Thus, the lower the score,
the milder the pain. (3) The cure time was measured as
follows: the starting point was when the intervention measures were begun after the extravasation, and the endpoint
was the complete disappearance of the clinical symptoms
of intravenous infusion extravasation.

Inclusion and exclusion criteria
Inclusion criteria: (1) patients with extravasation caused
by the intravenous infusion of 20% fat emulsion, and
(2) patients older than 18 years.
Exclusion criteria: (1) patients with extravasation caused
by the intravenous infusion of other drugs, (2) patients
with advanced malignant tumors, and (3) patients with
incomplete case data.
Experimental methods
Control group: the gauze was half spread over a kidney basin, and 20 mL of 50% magnesium sulphate was poured on
top, infiltrating the gauze. The gauze was then compressed
onto the infusion extravasation and squeezed with tweezers until there was no excess water liquid. The site of the
extravasation was covered, with care being taken to avoid
the puncture point, twice a day, for 20 minutes each time.
Experimental group: the phentolamine alcohol wet
dressing consisted of a non-woven fabric drug layer, a waterproof and breathable layer, and a protective layer. The
drug layer was soaked with 1 mL phentolamine injection
and 5 mL 75% alcohol. The protective layer was the largest
and the drug layer the smallest.
The protective layer itself had three layers, comprising
an inner film, a thermal insulation layer, and a packaging
layer. The thermal insulation layer was between the inner
film and the packaging layer, and the edge of the packaging
DOI: https://doi.org/10.2298/SARH210604088Y

Statistical analysis
SPSS Statistics for Windows, Version 19.0, was used for
statistical analysis. Continuous variables of normal distribution were expressed as mean ± standard deviation,
and discontinuous variables were expressed as frequency
[percentage (%)]. The t-test was used for the group comparisons, and the χ2 test was used for countable data.
A value of p < 0.05 was considered statistically significant.
Ethics approval statement
All the participants signed informed consent forms, and
the study was approved by the ethics committee of the
Hengshui People’s Hospital (No: AF/SC-08/02.0).
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RESULTS

Table 3. The cure time of two groups
Group

Non-surgical treatment
Type of disease
Chronic intestinal obstruction
Mesenteric ischemia
Crohn’s disease
Perioperative nutrition
supplement

35

43

69
43
18

0.079
61
50
16

20

23

0.174
0.094
0.105
0.099

The cure rate of extravasation of an intravenous
infusion
The cure rate of extravasation of an intravenous infusion
was 98% (147/150) in the experimental group, and this
was significantly higher than in the control group 86.7%
(130/150) (p < 0.05) (Table 2).

Cure rate
Remarkable
effect
Effective
Invalid

Experimental
Control
p
X2/t
group
group
147 (98%) 130 (86.7%) 1.63124e-6 < 0.05
66

59

81
3

71
20

The cure times
In the experimental group, there were 66 patients whose
cure time was less than 24 hours, 62 patients whose cure
time was 24–48 hours, and 22 patients whose cure time
was more than 48 hours. In the control group, the cure
time was less than 24 hours in 32 cases, 24–48 hours in 51
cases, and more than 48 hours in 67 cases. The cure time
of patients in the experimental group was significantly
shorter than it was in the control group (Table 3).
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67

Pain
The average NRS of the patients in the experimental group
was 3.6 before treatment, 5.9 during treatment, and 7.1
after treatment. In the control group, the mean NRS was
1.1 before treatment, 4.1 during treatment, and 5.2 after
treatment. No significant difference in the degree of pain
was found between the two groups (Table 4).
Table 4. The numeric rating scale (NRS) score of two groups
Group
Control group
Experimental group
t
p

NRS score after hydropathic compress
1.8
4.2
7.2922
< 0.05

Patient satisfaction
In the experimental group, 67 patients were very satisfied
after treatment, 52 patients were satisfied, 21 patients were
generally satisfied, and 10 patients were dissatisfied. In the
control group after treatment, 32 patients were very satisfied, 40 patients were satisfied, 56 patients were generally
satisfied, and 22 patients were dissatisfied. The satisfaction
of patients was higher in the experimental group than in
the control group (Table 5).
Table 5. The satisfaction of two groups

Table 2. The cure rate of two groups
Variables

62
51

Group
Control group
Experimental
group
X2
p

Total
satisfaction

Age (year, Mean ± SD)
Sex [male, n (%)]
Weight (kg)
Body mass index
Treatment method
Surgical treatment

p

66
32

Control group
Experimental group
X2
p

Effective
rate within
48 hours
128 (85.3%)
83 (55.3%)
6.07511e-6
< 0.05

Dissatisfied

Experimental
Control
group
group
(n = 150)
(n = 150)
37.1 ± 8.7
36.5 ± 6.8
71 (47%)
76 (50.6%)
76.8 ± 10.2 79.2 ± 11.1
23.1
21.7
0.063
115
107

Index

> 48 h

Generally
satisfied

Table 1. Demographic characteristics

24–48 h

Satisfied

This study consisted of 155 males and 145 females, aged
18–81 years, who were randomly divided into an experimental group (n = 150) and a control group (n = 150).
There were no significant differences in age, sex, weight,
body mass index, treatment method, and type of disease
between the two groups (both p > 0.05) (Table 1).

< 24 h

Very
satisfied

General information

67

52

21

10

140 (93.3%)

32

40

56

22

128 (85.3%)
0.024806937
< 0.05

DISCUSSION
The outcomes showed that the extravasation cure rate of
intravenous infusion in the experimental group was significantly higher than that in the control group. The cure
time of patients in the experimental group was significantly
shorter than that in the control group. The satisfaction of
patients increased in the experimental group when compared to the control group.
Phentolamine is a kind of alpha-receptor blocker, which
can dilate blood vessels and improve blood circulation [11],
while dopamine is a vasoconstrictor. An extravasation of
www.srpskiarhiv.rs
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dopamine can lead to vasoconstriction of extravasated skin
tissue and skin tissue necrosis [12, 13]. Phentolamine can
antagonize the vasoconstriction of dopamine, dilating the
blood vessels of local extravasated skin, improving blood
circulation, and relieving pain, which is the only drug approved for vasopressin extravasation [14]. Although phentolamine is considered the standard for extravasation in
current treatment protocols, it is often used with greater
limitations [15].
Alcohol is a vasodilator, so it can dilate blood vessels
in local tissue and improve blood circulation [16, 17]. A
hydropathic compress of alcohol has an anesthetic effect
on local tissues and nerves, thus reducing the pain suffered
by patients. Furthermore, alcohol is a bacteriostatic drug,
which can prevent local tissue infection and reduce local
reaction [18].
It was found in this study that the hollow design was effective in preventing a skin infection, which can be caused
by a hydropathic compress, at the puncture site, and the
hollow design also increased the suction and viscosity
around the site. The detachable design reduced the amount
of labor associated with the daily moving of the wet compress, and the replacement was more convenient. Although
the hydropathic compress position was relatively fixed, its
effect was improved. The combination of these two methods effectively dilated blood vessels, improved local blood
circulation, and reduced the contractile effect of dopamine
on blood vessels and the degree of tissue damage. It also
effectively reduced the skin pain at the exudation [19, 20],
prevented local infection, reduced the healing time, and
improved the satisfaction of patients.
Limitations: First, there was no blind method in this
study. Second, there was only a small sample size, and so a
further trial with a larger sample size is needed. Finally, the
specific mechanism of a phentolamine alcohol wet dressing

used to treat an extravasation of a milk fat intravenous
infusion is still not clear, and, thus, further study is needed.
CONCLUSION
The effect of a phentolamine alcohol wet dressing in the
treatment of an extravasation of an intravenous infusion
of milk fat is significantly better than that of using a magnesium sulphate solution, and such a dressing is worthy
of clinical application.
What this paper adds
What is already known on this subject
An extravasation of an intravenous infusion is a common
complication and affects drug absorption. At present, there
are few clinical studies concerning the treat extravasation
resulting from a milk fat intravenous infusion.
What this study adds
The effect of a phentolamine alcohol wet dressing in the
treatment of an extravasation of an intravenous infusion
of milk fat is significantly better than that of using a magnesium sulphate solution.
The combination of a hollow design and a detachable
design effectively dilated blood vessels and improved local
blood circulation.
Clinical registration number: researchregistry6867
https://www.researchregistry.com/browse-theregistry#home/
Conflict of interest: None declared.

REFERENCES
1.
2.

3.

4.

5.

6.

Gervasio JM. Controversies in the Use of Lipid Injectable Emulsion
in Hospitalized Patients. Nutr Clin Pract. 2018;33(3):370–5.
[DOI: 10.1002/ncp.10099] [PMID: 29878554]
Freire M, Cofrades S, Perez-Jimenez J, Gomez-Estaca J, JimenezColmenero F, Bou R. Emulsion gels containing n-3 fatty acids and
condensed tannins designed as functional fat replacers. Food Res
Int. 2018;113:465–73. [DOI: 10.1016/j.foodres.2018.07.041]
[PMID: 30195543]
Loubani OM, Green RS. A systematic review of extravasation and
local tissue injury from administration of vasopressors through
peripheral intravenous catheters and central venous catheters. J
Crit Care. 2015;30(3):653.e9–17. [DOI: 10.1016/j.jcrc.2015.01.014]
[PMID: 25669592]
Datar S, Gutierrez E, Schertz A, Vachharajani V. Safety of
Phenylephrine Infusion Through Peripheral Intravenous Catheter
in the Neurological Intensive Care Unit. J Intensive Care Med.
2018;33(10):589–92. [DOI: 10.1177/0885066617712214]
[PMID: 28569131]
Hackenberg RK, Kabir K, Müller A, Heydweiller A, Burger C, Welle
K. Extravasation Injuries of the Limbs in Neonates and Children—
Development of a Treatment Algorithm. Dtsch Arztebl Int.
2021;118(33–34):547–54. [DOI: 10.3238/arztebl.m2021.0220]
[PMID: 34158148]
Sagheb S, Mohseni SO, Lamsehchi A. A new approach to skin
extravasation injury management during the neonatal period. BMC
Pediatr. 2022;22(1):451. [DOI: 10.1186/s12887-022-03511-y]
[PMID: 35883040]
DOI: https://doi.org/10.2298/SARH210604088Y

7.

Yan YM, Gong M, Chen JL, Li D, Xu TT, Zou H, et al. Incidence, risk
factors and treatment outcomes of drug extravasation in pediatric
patients in China. Turk J Pediatr. 2017;59(2):1621–168.
[DOI: 10.24953/turkjped.2017.02.008] [PMID: 29276869]
8. Taibi A, Bardet MS, Durand Fontanier S, Deluche E, Fredon F,
Christou N, et al. Managing chemotherapy extravasation in totally
implantable central venous access: Use of subcutaneous wash-out
technique. J Vasc Access. 2020;21(5):723–31.
[DOI: 10.1177/1129729820905174] [PMID: 32056485]
9. Mertzlufft F, Brettner F, Crystal GJ, Hollmann MW, Kasatkin A,
Lönnqvist PA, et al. Intravenous fluids: issues warranting concern.
Eur J Anaesthesiol. 2022;39(4):394–6.
[DOI: 10.1097/EJA.0000000000001568] [PMID: 34280935]
10. Özalp Gerçeker G, Kahraman A, Yardimci F, Bilsin E, Binay S,
Özdemir HN, et al. Infiltration and extravasation in pediatric
patients: A prevalence study in a children's hospital. J Vasc Access.
2018;19(3):266–71. [DOI: 10.1177/1129729817747532]
[PMID: 29772983]
11. Nakatsuka K, Matsuoka Y, Kurita M, Wang R, Tsuboi C, Sue N, et
al. Intrathecal Administration of the α1 Adrenergic Antagonist
Phentolamine Upregulates Spinal GLT-1 and Improves Mirror Image
Pain in SNI Model Rats. Acta Med Okayama. 2022;76(3):255–63.
[DOI: 10.18926/AMO/63719] [PMID: 35790355]
12. Faraji N, Goli R, Ghalandari M, Taghavinia S, Malkari B, Abbaszadeh
R. Treatment of severe extravasation injury in a newborn by using
tilapia fish skin: A case report. Int J Surg Case Rep. 2022;91:106759.
[DOI: 10.1016/j.ijscr.2022.106759] [PMID: 35030403]
Srp Arh Celok Lek. 2022 Sep-Oct;150(9-10):539-543

543

Using a detachable hydropathic compress for the extravasation of an intravenous infusion

13. Peshimam N, Bruce-Hickman K, Crawford K, Upadhyay G, Randle E,
Ramnarayan P, et al. Peripheral and Central/Intraosseous Vasoactive
Infusions During and After Pediatric Critical Care Transport:
Retrospective Cohort Study of Extravasation Injury. Pediatr Crit Care
Med. 2022;23(8):626–34. [DOI: 10.1097/PCC.0000000000002972]
[PMID: 35481954]
14. Stratton L, Berlin DA, Arbo JE. Vasopressors and inotropes in sepsis.
Emerg Med Clin North Am. 2017;35(1):75–91.
[DOI: 10.1016/j.emc.2016.09.005] [PMID: 27908339]
15. Shrestha N, Acharya U, Shrestha PS, Acharya SP, Karki B,
Dhakal SS. Topical nitroglycerin for management of peripheral
extravasation of vasopressors: a case report. Oxf Med Case Reports.
2020;2020(8):omaa066. [DOI: 10.1093/omcr/omaa066]
[PMID: 32793370]
16. Janusz K. Alcohol in the body: elimination of alcohol from blood
varies. BMJ. 2005;330(7493):732–3.
[DOI: 10.1136/bmj.330.7493.732-b] [PMID: 15790652]

17. Santana NMT, Mill JG, Velasquez-Melendez G, Moreira AD, Barreto
SM, Viana MC. Consumption of alcohol and blood pressure: Results
of the ELSA-Brasil study. Plos One. 2018;13(1):e0190239.
[DOI: 10.1371/journal.pone.0190239] [PMID: 29309408]
18. Hunt SV, Malhotra R. Bacteriostatic preserved saline for pain-free
periocular injections: review. Eye (Lond). 2022;36(8):1546–52.
[DOI: 10.1038/s41433-021-01925-z] [PMID: 35017698]
19. Scott J, Lemmon S, Grüning T. Accidental intra-arterial injection via
the venous limb of a dual pressure transducer system. Anaesthesia.
2000;55(7):724. [DOI: 10.1046/j.1365-2044.2000.01557-47x./.]
[PMID: 10919468]
20. Tewfik G. Under-Reporting of a Critical Perioperative Adverse Event:
Intravenous Infiltration and Extravasation. Drug Healthc Patient Saf.
2020;12:217–9. [DOI: 10.2147/DHPS.S271832] [PMID: 33223853]

Клиничка студија о коришћењу влажног завоја са фентоламин-алкохолом
у лечењу екстравазације после интравенске инфузије са 20% масне емулзије
– рандомизовано истраживање
Фу Јуан-Веј, Лиу Џен-Јуан
Народна болница Хенгшуи, Прво одељење рехабилитационе медицине, провинција Хебеј, Кина
САЖЕТАК
Увод/Циљ Циљ рада је био да се испита клиничка ефикасност употребе влажног завоја од фентоламин-алкохола за
лечење екстравазације интравенски примењене инфузије
млечне масти. Ова студија је осмишљена као рандомизовано испитивање и рађена је у народној болници Хенгшуи,
провинција Хебеј, Кина, од јуна 2019. до јуна 2020.
Методе Укупно 300 болесника је насумично подељено у
две групе. У експерименталној групи болесници су лечени
влажним завојем од фентоламин-алкохола, док су у контролној групи болесници лечени хидропатском облогом са 50%
раствором магнезијум-сулфата. Упоређени су и анализирани
стопа излечења, време излечења и задовољство болесника
из две групе.
Резултати Стопа излечења екстравазације интравенском
инфузијом била је 92,67% (139/150) у експерименталној
групи и 70,67% (106/150) у контролној групи (p < 0,05).
У експерименталној групи било је 66 болесника чије је време излечења било мање од 24 сата, 62 болесника чије је време излечења било између 24 и 48 сати и 22 болесника чије
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је време излечења било дуже од 48 сати. Време излечења
болесника било је значајно краће у експерименталној групи
него у контролној групи. Након лечења, у експерименталној
групи 67 болесника је било веома задовољно, 52 болесника су била задовољна, 21 болесник је био генерално задовољан, а 10 болесника је било незадовољно; у контролној
групи 32 болесника су била веома задовољна, 40 болесника
је било задовољно, 56 болесника је било генерално задовољно, а 22 болесника су била незадовољна. Задовољство
болесника је било значајно веће у експерименталној групи
него у контролној групи.
Закључак Ефекат употребе фентоламин-алкохолног влажног завоја за лечење екстравазације интравенске инфузије
млечне масти значајно је бољи од ефекта употребе раствора
магнезијум-сулфата, а ова врста завоја је вредна клиничке
примене.
Кључне речи: фентоламин-алкохолна влажна облога;
раствор магнезијум-сулфата; екстравазација масне емулзије; стопа излечења; задовољство болесника
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