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Clinical Nurses’ Knowledge and Attitudes toward Prevention and Management
of Extravasation

Yun Jin Lee, Eun Hee Lee

Department of Nursing, Severance Hospital, Seoul, Korea

Objectives: This study was to examine nurses’ knowledge and attitudes on extravasation.

Methods: A descriptive study. Convenience sample of 178 nurses in a cancer center at a university hospital participated in the
study to evaluate knowledge and attitudes of Extravasation. Data was collected with self-reported questionnaire from March to
April 2015, and analyzed using independent t-test by the SPSS 20.0.

Results: The correct answer rate for nurses’ knowledge toward prevention and management of extravasation (KtPME) was
63.48%. The mean score of nurses’ attitude toward prevention and management of extravasation (AtPME) 3.15+0.46 (range:
1-4). There was significant difference between KtPME and ‘education leveli’ (p=0.019) and ‘Frequency of education related
to intravenous therapy’ (p=0.006). And difference between AtPME and ‘Participation of extravasation nursing training’ was
found significantly (p=0.005).

Conclusion: Results indicate that nurses have a medium level of understa nding of KtPME, and higher level of AtPME than
KtPME. To identify the influ ence of extravasation knowledge through the education program in hospitals, further research
for long term effect is needed. In addition, a research is needed to identify how the knowledge of extravasation management
gained from this program influence clinical outcomes regarding extravasation incidence rate, severity of affected tissue injuries.

Key Words: Knowledge, Attitude, Nurse, Extravasation
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Table 1. General Characteristic

Variable (r\flll;;)
Career length (yr)* 7.02+6.6
<5 85 (48.9)
5-9 37 (21.3)
=10 52(29.8)
Age (yr) 30.80+6.27
<30 95 (58.6)
30-39 51 (31.5)
>40 16 (9.9)
Assigned department
Surgery 37 (46.7)
Oncology 63 (53.3)
Education level
Diploma 21(12.1)
Bachelor 139 (79.9)
Master 10 (5.7)
>Master 4(2.3)
Frequency of education related to intravenous therapy
None 9(5.1)
1-2 123 (70.3)
3-5 28 (16.0)
>5 15 (8.6)
Frequency of extravasation nursing training 1.94+1.16
Experiences of extravasation 6.41+10.79
Yes 132 (75.0)
No 44 (25.0)
Mean frequency of extravasation nursing per year 4.60+10.05
Nurses experienced medications that cause of
extravasation (multiple choices)
Antineoplastics 42 (31.8)
Intraveneous fluid 110 (83.3)
Electrolyte 29 (22.0)
Antibiotics 32(24.2)
Vasoconstrictors 4(3.0)
Etc. 2(1.5)
Assigned department for extravasation management
(multiple choices)
None 1(4.4)
Plastic surgery 13 (56.5)
Primary care physician 18 (78.3)
WOCN 10 (43.5)
Etc. 1(4.4)

Values are presented as meantstandard or deviation number (%).
WOCN: wound ostomy continence nurse.
*Except for non-response.



JS] Journal of Surgical Infection

Table 2. Correct Answers Rate of Knowledge toward Prevention and Management of Extravasation (n=178)

Contents Number (%)
Etiology and symptoms
1 Extravasation which is the inadvertent leakage or escape of the vesicant from a vein or unintentional injection into 170 (95.5)
surrounding healthy tissues causes tissue injuries, vesicle and necrosis.
2 When using central venousl catheter (e.g., Chemoport, PICC, Hickman, Broviac), range of tissue injury is less than 140 (78.7)
when using peripheral catheter after extravasation.
3 Further evaluation of extravasation is necessary when symptoms of extravasation injury arise either upon 3(L.7)
extravasation or within several days following extravasation.
4 Infiltration which is the inadvertent leakage of the non-vesicant solution causes tissue necrosis like extravasation. 124 (69.7)
Extravasation of high osmolar contrast could cause skin and soft tissue necrosis. 1(0.6)
6  Signs and symptoms of vesicant extravasation include swelling, redness, and/or discomfort that often is described as 172 (96.6)
burning or stinging.
7  The irritant such as some antibiotics (e.g., vancomycin), electrolyte drugs (e.g., potassium, calcium, sodium 7(3.9)
bicarbonate) cause infiltration.
8  All antineoplasitcs are vesicants. 123 (69.1)
9  Dextrous fluids are classified as vesicants. 98 (55.1)
10 Vesicants cause allergic reaction and cell damage leading to inflammation and pain. 38 (21.3)
Correct answer rate 49.2%

Strategy to prevent extravasation

1 The best treatment of extravasation is the prevention. 174 (97.8)
2 Confirm blood return prior to and at appropriate intervals during administration (every injection of 3-4 mL of 138 (77.5)
antineoplastics through peripheral catheter).
3 Flush the catheter by using 10-20 mL of saline between agents. 171 (96.1)
4 Observe the peripheral IV site for evidence of extravasation after injection (e.g., swelling, erythema, patients' 173 (97.2)
discomfort).
Correct answer rate 92.2%

Risk factors for extravasation

1 Avoid joints (e.g., dorsum of hand or wrist, antecubital) for prevention of extravasation. 124 (69.7)

2 Butterfly needles is needed when antineoplastics are administered through the healthy veins. 91 (51.1)

3 Ifthereis no lymph edema in breast cancer patients, peripheral veins of the arm can be used. 163 (91.6)
Correct answer rate 70.8%

Strategy to minimize tissue injury of extravasation

1 When the vesicant extravasation, topical cooling is essential to minimize of tissue injury in the surrounding area. 47 (26.4)
2 Treatment for extravasation of the vasoconstrictor is the infusion of antidotes to neutralize affected area in 12 hours. 155 (87.1)
3 In the case of extravasation, remove the catheter and compress the site to to minimize tissue injury. 100 (56.2)
4 In the case of extravasation or infiltration, elevate the affected area for 24-48 hours. 151 (84.8)
5 Leave IV catheter to aspirate drugs and blood on affected area if arises of extravasation. 130 (73.0)
6  When infiltration arises, remove the IV catheter immediately. 97 (54.5)
7  Ifany extravasation of antineoplastics arises, ice packs are applied for minimizing of tissue injury. 110 (61.8)
8 Ifany radiocontrast of extravasation arises, warm packs should be applied to release symptoms and skin ulcer for 125(70.2)
one to 3 days.
Correct answer rate 64.3%
Total correct answer rate 2,825 (63.5)

PICC: Peripheral Insertion Central Catheter.
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Table 3. Attitude toward Prevention and Management of Extravasation (n=178)

Contents Meanzstandard deviation
1 I was fully trained in prevention and management of extravasation 2.92+0.48
2 Extravasation can be prevented even in high risk patients. 3.15+0.42
3 I am confident in nursing activities to prevent extravasation. 2.85%0.54
4 I have an important responsibility to prevent of extravasation. 3.42+0.51
5 I'am confident in dealing with extravasation immediately when it happens. 2.87%0.59
6 The effect of tissue damage on the patient when an extravasation happens is very significant. 3.48+0.52
7 Patient education for prevention and management of Extravasation is my important task. 3.49+0.50
8 T have confident in what to do when the extravasation is suspected. 2.8610.56
9 Extravastion can not be prevented in most cases. 3.25+0.59
10 Extravasation must be prioritized over treatment. 3.62+0.56
Total 3.15+0.46
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Table 4. Attitude and Knowledge toward Extravasation Prevention and Management According to General Characteristics (n=178)

Attitude toward prevention and

Knowledge toward prevention and

Variables management of extravasation management of extravasation
Mean+SD t/F p-value Mean+SD t/F p-value
Career length (yr)
<5 3.19+0.32 0.018 0.982 16.06+3.16 0.567 0.568
5-9 3.19+0.27 15.78+3.22
=10 3.20+0.35 15.48+2.89
Age (yr)
<30 3.19+0.32 0.254 0.776 16.26+2.98 3.014 0.052
30-39 3.16+0.30 15.33+2.94
>40 3.22+0.36 14.50+4.32
Education level
Diploma’ 3.04+0.27 3.40 0.019 15.29+4.03 0.295 0.829
Bachelor” 32040.32 (d>a)* 15.89+3.06
Master® 3.12+0.32 15.80+1.55
>Master’ 3.53+0.45 16.50+1.29
Frequency of education related to
intravenous therapy
None* 2.88+0.20 4.319 0.006 13.56+5.15 2.537 0.058
1-2° 3.18+0.29 (c>a)* 16.04+2.43
3-5° 3.30+0.42 15.36+4.75
>5 3.20+0.27 16.73+1.71
Participation of extravasation
nursing training
Yes 3.20+0.31 -1.142 0.255 16.01+2.90 -2.845 0.005
No 3.09+0.36 13.42+4.58
Experiences of extravasation
Yes 3.20+0.33 -0.805 0.422 15.82+3.04 0.211 0.833
No 3.15+0.30 15.93+3.22
SD: standard deviation.
*Schéffe.
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2O L IR F I LA 35 24 &7l HiRES] 2€ A9o] FEAS Aol FtE ] = AL
et BUE P oS B A2 F2 £ES B 2 & AN BuFHAY, FAA 9 Hlst] AU €
37} w8o] Watto] ekt D534, L3 A AR, 29400 et 28 Aol
dg T AdaRle] gt oM A AdE AL, 2§ WS vSol oM E o= oFER] I &
FHA 4 G w2 AW FY] gF FANIE AF Kol FHA olRol WA ABY Alo] H: 1Y 4B
ol thet x[4o] sot el tiet 78z Abgs] 3 A A Al tiA ol tiek Ao 2|4je] 1 T2
of & FEo et w59 WS ARG, 48 o H[ste] Wl FE3 Ao siME = A+
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A Study on the Expiration Date of Sterilized Products

Sangsook Byun, Miji Kim, Eunji Kim, Hyemin Yang, YeonJun Park, Yunsook Kim, Sunmi Hur,
Ijung Choi, Dongyeon Kim, Jiyoung Lee, Yunjung Kim, Kangkyun Park, Hyunsoo Seok,
Jungseob Shin, Sungil Ha

Department of Nursing, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul, Korea

Objectives: This study is to provide scientific basis of shelf life and to reestablish shelf life in hospital environment by investi-
gating validity periods of variety packaging materials.

Methods: This study used 3 kinds of packaging materials and storage 600 steam sterilization samples in Neonate intensive care
unit on open shelf. At the end of 20 days and 3 months, 100 packages were randomly extracted for each packaging material
and contamination was identified through microbial culture testing. The temperature and humidity were measured by auto-
matic control system to investigate the storage environment during the study period.

Results: The average temperature was 24.94+1.04°C and mean relative humidity was 46.19+12.27%. One sample packed by
crepe paper was contaminated over 3 months. None of the samples were contaminated packed by muslin and Non-Woven fab-
ric.

Conclusion: This study was to promote expense and management efficiency by reestablishing shelf life in hospital environ-
ment. On these results, Except for crepe paper, muslin and Non-Woven fabric were maintained sterile over 3 months. Existing
shelf life can be extended from 20 day to 3 months.

Key Words: Sterilization, Equipment, Hospital infection, Event-related
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Table 1. The Temperature and Humidity of Sample Storage Area

Monthly Temperature (°C) Humidity (%)
3 25.27+0.86 45.97+4.71
4 24.89+0.87 36.95+11.68
5 24.83£1.15 50.18+11.40
6 24.85+1.19 57.43+6.89
Total 24.95+1.04 46.19+12.27

Values are presented as meantstandard deviation.
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Table 2. Biological Culture Results of Samples (n=600)

Packaging type  Storage time Sample size (n) Results
Cotton fabric 20 days 100 No growth
3 months 100 No growth
Non-Woven 20 days 100 No growth
fabric 3 months 100 No growth
Crepe paper 20 days 100 No growth
3 months 100 No growth except
for 1 sample
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Symptoms Mimicking Periprosthetic Infection Following Prosthetic Breast
Reconstruction

Sang Keon Lee"”, Dong Won Lee'”

Department of Plastic and Reconstructive Surgery' and Institute for Human Tissue Restoration’, Yonsei University College of
Medicine, Seoul, Korea

Objectives: Periprosthetic infection in prosthetic breast reconstruction remains a perplexing complication that usually leads
to devastating results such as loss of implant. Therefore, we cannot overemphasize the importance of accurate diagnosis of
periprosthetic infection, as misdiagnosis can cause destruction of reconstruction. The purpose of this study was to investigate
cases that were initially mimicking periprosthetic infection.

Methods: We conducted a retrospective analysis of consecutive prosthetic breast reconstructions in single institution. All pa-
tients who was thought to have a periprosthetic infection on the basis of symptoms such as fever, warmth, erythema and ten-
derness on the affected breast, were selected first. Medical records of these patients were reviewed for distinguishing whether
the infection was true or not.

Results: Among 346 patients with prosthetic breast reconstructions, 8 patients were diagnosed with periprosthetic infection,
while 5 patients with cellulitis were identified. The symptoms mimicking periprosthetic infection were cellulitis, herpes zoster,
red breast syndrome, chemotherapy induced febrile neutropenia, and pseudomembranous colitis, and showed different clini-
cal manifestations from periprosthetic infection.

Conclusion: The cases mimicking periprosthetic infection can be misdiagnosed, which leads to longer hospitalization period
or unnecessary surgical procedures. This study provides surgeons with tools to aid in the discrimination of above-mentioned
diagnoses from true periprosthetic infection.

Key Words: Breast reconstruction, Prostheses and implants, Surgical wound infection
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02 Qg g4 TF5 174G (chemotherapy induced febrile
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A3t aS AR Wt A AAAs olF A
71 A3 87 FA 225 7]E(CGCryoDerm®; CGbio,
Seongnam, Korea)& ©]-§-5t9] gg7]9] ¢Jst5-2 A
At & o|Fo FAF 4,050 Gy AAFHAAA =
(hypofractionated radiotherapy)S A3 Wokth. AR &
= o4 ;16_—0" ZAGAR7E AAStY @+ RPYEE W
Aot 22 AdeS Atk 22 Ads A8t A 8
d T UFESZ SR e B9 IHoR HYE FH 4E
27 sto] Jdsto] FEH A A=E AlFstit. H
S¥H(drain)of| A ¥ HjA-S B3 Al FHAL A #ol &
A Z] ¢¥9Fon vjAZFo| 515 20 mLE 7514 L2 F
2 FAESIT 10979 B33 A AR S0 &
A=A, o o] A F/449 Aol flo] AxAFEL
2 Agsiolr}. £ AoM= BEE AZds ol%o] A
9] B (surgical site infection) 7}-&H| BiH-S B3+ Al
HiFHAMNA SAolH wjdFo] ARG S7Ht Al BF-
AA9 HA7F AxA gt F3E Y HYE ZAE A
A Aotthal weste], HPE FH o] opd AxAE
5ol sHAY, AR FE Aol A &
D AE A BEE FH AFoR S 4= o] flE
o, ¥3E FH AL vE7IAE F54Q A A=
=997 3t

2. LHAE X(herpes zoster)

45A] AR BATE 5 HEA 2FF ¥ Y (invasive
lobular breast carcinoma)¥} F=9] TA I 2H(ductal car-
cinoma in situ) gt 5}o] AU EZ AC 43] QHE A

o \w@

o W, = ol detol AALE A WLk, ZA
A% a0l ZAFIIE AL, FAEA]
A(CGCryoDerm®)& A7 AHESHATt. & F 69A, &
& T AR EHe S AN 555 24T &
A9 27] LR & F AAE WA oY 2Y
& FH Agel & A ARE AFIYH. wE 7LA
e 22 F9 —T—E(Vesicle)ﬂ HASHAAL, 3U0] 3
SHHA] o3t $EEL RE HX(pustule)Z HFATH
(Fig. 1). o=t ?:"2}%":]'7: o 53 gl s td=E
Aoz s HAL, e F 9LA o ARSI A
= 39 * A acyclovir®t minocyclined AFU7F &
3= S St o] § HHLE o ol AASAA &

i, AJzko] AastaA T A E AT

3. Red breast syndrome
20 HeA SVAL AWEL 34 o4 BT} §
TAAAES B2 F SAAAEE 3\_3‘.2‘%7] EAd T
Ol'q' FAZAD7]-AZ CGCryoDerm®2 A3 4
< 3 29A4FH 1 stio €3S 24SHRL, 394

o= e 2gjo] Aol WAISATkFig 2). BAE 5
BAYS TS QT 5% 309 & S

£ 2783, 54 $99 9P TR 54 F 49 9
A stel A ARE A%sHET AR, AFA A4

959 A=E Usdie W8T X, AE4ATEE
(erythrocyte sedimentation rate), C-5H-3- T8 (C-reactive
protein)°] 27 F4F Tl sfFE AL, HiEHE S0 *]
351 Al A AT A #o] TAHEA] &

9T} WA} B4

Fig. 1. Herpes zoster. (A) Postoperative day 5 photograph of the breasts and shows no abnormal findings. (B) Postoperative day
7 photograph shows erythematous maculopapular rash that progresses to pustular vesicles within 3 days. (C) Three-month

postoperative photograph shows improvement of the lesions.
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-

Fig. 2. Red breast syndrome. (A) Postoperative day 3 photograph shows erythema without tenderness on the lower pole of right
breast. (B) On postoperative day 4, the erythematous lesion extends to upper part of right breast. (C) Postoperative day 7 photograph

shows regression of the lesion.

9 7o It} HAL Bk A 5Uo] FHshHA A
F AL, A= T4 OE S0 gl e F
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o2 st}
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(chemotherapy-induced febrile neutropenia)

A& ol Aad RS A2 554 oz 24
7} AEAE olF, FAEZ 7] - (DermACELL®; LifeNet
Health, Virginia Beach, VA, USA)¥} &47] & o|-83F &4
A HPE AA&S SA°) A Tt =& & 5183 0]
A 24 glo] 5947 S w1 El Lottt HE =
A A} 924 Ao IEEo], & T 3194
HE BRXPASstaHS A&ttt 35kt 43] AC &
H AgoR FFUIA FLaS A& A 2694
B gl FEy A 545 ohRel 544 @73 YA
FAZ2 Yottt BEE FH 7 Al stoll 434 &
A Amg A AZFoU, APA AAVS oY 272
2 WL 0 FAAF 7 42 2,210/l 330/ulE
ZE A FFHE Jof FAsta o AT 55
TG TEE AGEN Y, A=A A K granu-
locyte-colony stimulating factor)& oI5ttt SA9] &
€ 342 1549 oldiol 34U, f o]t FA=
FootA] ottt UM A FAaM BN E TF3H04LF

o] AastA] eisket.

5. 2|24 CE(pseudomembranous colitis)
394 o9& B HE A8A AEYS AdE2 54
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Sudden Onset Ventilator-Associated Pneumonia Causing Mortality after
Multiple Trauma in Liver Transplant Patient

Nak-Jun Choi

Division of Trauma Surgery, Department of Surgery, Korea University Guro Hospital, Seoul, Korea

A 52-year-old male patient visited the emergency room after falling from the seventh floor. He had a liver transplant tow
months ago for alcoholic cirrhosis and was taking immunosuppressive drugs. Orthopedic surgeon applied splint after saline
irrigation for left tibial open fracture. Thoracostomy was performed for bilateral hemopneumothorax and embolization was
done at the segmental branch of left pulmonary artery and bilateral internal iliac artery after preperitoneal packing for pelvic
injury. On the 2nd hospital day, the patient was admitted to intensive care unit to maintain critical care and administered 1st
generation cephalosporin and gentamicin for open fracture. In the 5th hospital day afternoon, sudden onset pneumonia devel-
oped. We changed antibiotics and applied extra corporeal membrane oxygenation, but the patient died without recovery from

septic shock on the 6th hospital day.

Key Words: Trauma, Transplant, Ventilator-associated pneumonia, Anti-bacterial agents
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Fig. 1. Chest X-ray on the 2nd hospital day.
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Fig. 2. Chest X-ray on the 3rd hospital day.
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Fig. 3. Chest X-ray on the 5th hospital day.
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Fig. 4. Computed tomography on the 5th hospital day.
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