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Effect of Nano Silver Antibacterial Dressing Combined
with Comfortable Nursing on Patients After
Laparoscopic Cholecystectomy
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Abstract

Silver ions, soluble silver compounds, large surface area colloidal silver and nano silver have the
characteristics of sterilization, bacteriostasis and mildew prevention.In this study, patients who
underwent laparoscopic cholecystectomy in the First Affiliated Hospital of Nanhua University
from January to May 2010 were selected as the control group (n = 36), and the patients in the
same hospital from June to October 2010 were selected as the treatment group (n = 36).The
control group was treated with traditional nursing, while the treatment group was treated with
new alginate composite nano silver antibacterial dressing combined with comfortable
nursing.The results showed that the incidence of complications in the treatment group was
lower than that in the control group, and the average score of comfort was better than that of
the control group, with significant difference between the two groups (P < 0.05).
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1. Introduction

As a kind of biomaterial, calcium alginate has
many unique properties, such as non-toxic,
hydrophilic, biocompatible, biodegradable and so on.
It is suitable for many biomedical fields(Lu et al.,
2019; Bameshki et al., 2018; Belavi¢ et al.,2018; Guler
et al.,2019; Pan et al.,2018), and may become an
excellent biomaterial (Jia et al.,2018; Deal et al.,2019;
Luo et al.,2019), with good mechanical properties and
biological adsorption capacity to the constituent
materials. Calcium alginate fiber is very suitable for
the development of medical dressings (Qiu et al.,
2019; Zhihua et al.,2018; lJinyuan et al.,, 2018),
including the regeneration of skin, cartilage, bone and
liver, as well as the treatment of exudative wounds
and the promotion of wound healing process (Yildirim
et al.,2018). Silver is a famous metal with extensive
antibacterial activity.
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It has been used as an antibacterial agent for a long
time. Silver ions, large surface area colloidal silver and
nano silver have the characteristics of sterilization
and sterilization.Among them, nano silver is a new
antibacterial  product developed based on
nanotechnology (Ozcan et al., 2018; Yildirm et
al.,2018). In recent years, it has attracted extensive
attention in the field of medicine and medicine, and
has been used in various biological applications.Nano
silver antibacterial materials have unique properties,
such as improving mechanical strength, stimulus
response behavior, biological interaction, optical
properties and remote driving ability.At present,
silver is the most commonly used antibacterial agent
on various carriers because of its high
biocompatibility, excellent tolerance to sterilization
conditions, and can kill a variety of bacteria, and the
antibacterial effect is lasting.It has been reported that
nano silver destroys microorganisms more rapidly
and thoroughly than its cationic form.The
combination of silver nanoparticles with hydrophilic
and biocompatible polymers can be the basis of a new
generation of antibacterial materials (Zhu et
al.,2018).Alginate has been proved to be an effective
capping agent for silver nanoparticles, which provides
biocompatibility and diversity of forms and
structures. Therefore, alginate may be used in a
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variety of biomedical applications, such as
antibacterial coatings, wound dressings and potential
tissue implants.In particular, calcium alginate can be
used as an effective donor of nano silver, Ag ions and
other immobilized bioactive substances, and the
mixture of different polymers can improve the
stability and degradation rate, and improve the
biomechanical properties.

Laparoscopic cholecystectomy (LC) is a
minimally invasive operation (Dimagno et al.,2018;
Zhu et al.,2018; White et al.,2019). However, the
complications of LC are usually higher than those of
traditional cholecystectomy (Xu et al.,2019).
Therefore, it is of great significance to strengthen the
perioperative nursing of IC patients. The purpose of
comfortable nursing is to make surgical patients
reach the best state in physiology, psychology and
society. Therefore, in the whole nursing process of
laparoscopic cholecystectomy patients, first of all, we
should strengthen the patient's comfort care, reduce
the patient's fear of the new operation method,
improve the patient's treatment compliance, at the
same time, through a variety of intimate nursing and
high-quality nursing service, increase the patient's
comfort, which is conducive to the cure of the
disease. In this study, 36 patients who underwent
laparoscopic cholecystectomy in the First Affiliated
Hospital of Nanhua University from January to May
2010 were selected as the control group, and 36
patients in the same hospital from June to October in
the same year were selected as the treatment group.
The control group was treated by traditional nursing,
while the treatment group was treated by new
alginate composite nano silver antibacterial dressing
combined with comfortable nursing. The purpose of
this study is to evaluate different nursing methods by
comparing the traditional nursing and comfort
nursing of patients with laparoscopic
cholecystectomy and the new sodium alginate
composite nano silver antibacterial dressing, so as to
provide reference for perioperative nursing of
patients after laparoscopic cholecystectomy.

2 Materials and methods
2.1 Research object

In this study, patients who underwent
laparoscopic cholecystectomy in the First Affiliated
Hospital of Nanhua University from January to May
2010 were selected as the control group (n = 36), and
the patients in the same hospital from June to
October 2010 were selected as the treatment group
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(n =36). There were 43 males and 29 females with an
average age of 47.81 years. There were 38 cases of
gallstone, 12 cases of gallbladder polyp and 22 cases
of chronic cholecystitis. There was no significant
difference in gender, age and disease type (P > 0.05).

2.2 Method
The control group was given routine nursing,
including preoperative examination, skin

preparation, gastrointestinal preparation,
intraoperative nursing cooperation, postoperative
drainage tube observation, vital signs monitoring,
etc.; the treatment group was given comfortable
nursing, and the psychological and physiological
aspects of patients were intervened.

2.3 Observation index

The number and incidence of postoperative
complications were observed.The comfort state scale
was used to evaluate the comfort degree.Using Likert
~ 4 scoring method, the higher the score, the higher
the comfort; the total score < 60 points is low
comfort, 60 ~ 90 points is moderate comfort, and > 90
points is high comfort.

3 Result

3.1 Characterization of nano silver dressing
Figure 1 shows the silver alginate dressing under

a 50x electron microscope.Fig. 2 shows a 5000 fold

nano silver alginate dressing.It can be seen that the

dressing fiber is compact and the thickness is uniform.

Figure 1 Observation of nano silver alginate dressing
under 50 times electron microscope
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Figure 2 Observation of nano silver alginate dressing
under 5000 times electron microscope
3.2 Comparison of postoperative conditions
between elderly treatment group and control group
As shown in Figure 3, in elderly patients, It can
be seen that the incidence of complications in the
treatment group was lower than that in the control
group, the difference was statistically significant (P <
0.05); the SDS score and SAS score of the treatment
group were lower than those of the control group, the
difference was statistically significant (P < 0.05); as
shown in Figure 4, the compliance of the treatment
group was higher than that of the control group, with
statistical significance (P < 0.05).
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Figure 3 Comparison of postoperative complications
between the elderly treatment group and the
control group
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Figure 4 Comparison of treatment compliance
between elderly treatment group and control group
(1. Treatment group; 2. Control group)

3.3 Comparison of postoperative conditions
between young and middle-aged treatment group
and control group

As shown in Figure 5, the incidence of
postoperative  complications and  treatment
compliance in the treatment group were lower than
those in the control group (P < 0.05); the SDS and SAS
scores of the treatment group were significantly
lower than those of the young control group (P <
0.05); as shown in Figure 6, the compliance of the
treatment group was higher than that of the control
group, the difference was statistically significant (P <
0.05).
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Figure 5 Comparison of postoperative complications
between young treatment group and control group
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Figure 6 Comparison of treatment compliance
between young treatment group and control group
(1. Treatment group; 2. Control group)

3.4 Comparison of postoperative satisfaction
between the two groups

As shown in Figure 7, the average comfort score
of the treatment group [(91.0 + 8.0) points] was
higher than that of the control group [(69.0 + 15.2)
points], the difference was statistically significant (P <
0.05).
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Figure 7 Comparison of treatment effect between
treatment group and control group. (1. Treatment
group; 2. Control group)
3.5 Discussion
Nanotechnology refers to the process that takes

place at the nanoscale.With the increasing interest in
nanotechnology, the production and application of
nanoparticles are increasing all over the world. There
are many methods to prepare metal nanoparticles,
and various metal nanoparticles are also used in
various consumer categories. The surface volume
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ratio of nanoparticles is large and has crystal surface
structure, which improves their chemical activity. It is
well known that silver has the potential to kill bacteria
and promote wound healing. The recent emergence
of nanotechnology provides a new way to treat
wounds. However, the beneficial effect of silver
nanoparticles on wound healing remains to be further
explored. The most commonly used method for the
preparation of silver nanoparticles is the chemical
reduction of silver salt by sodium citrate. Many
studies have shown that the antibacterial properties
of nanocomposite multilayers against gram-positive
Staphylococcus epidermidis and gram-negative
Escherichia coli vary with the thickness of the
multilayers, and the number and reduction cycle of
silver nanoparticles. Some studies have pointed out
that the antibacterial effect of nano silver
antibacterial agent is size and dose-dependent, and
its effect on Gram-negative bacteria is more obvious
than that on Gram-positive bacteria. The main
mechanism of antibacterial properties of bacterial
silver nanoparticles is to regulate cell signal residues
by anchoring and penetrating the bacterial cell wall,
and dephosphorizing the putative key peptide
substrate on tyrosine. Recently, silver nanoparticles
have been used in various sterilization products.
Nanoparticles in silver antibacterial clothing textiles
usually have skin contact. However, human skin
consists of several layers of semi permeable to
impermeable cortex and provides a good protective
barrier. It is reported that silver nanoparticles can
penetrate the skin. Artificial human skin environment
model with sweat was used to detect the release of
silver from antibacterial fabric. It is reported that
silver nanoparticles will be released into the water
environment during the washing process. In addition,
other research groups have also reported that silver
nanoparticles have toxic effects on reducing algae
photosynthetic products and inducing zebrafish
abnormalities on aquatic organisms. If silver
nanoparticles have the ability to target specific
carriers for in vivo sensing, diagnosis and treatment,
these unique characteristics may lead to toxicity,
damage the physiological function in vivo, and pose a
threat to human health and health. Therefore, it is
very important to use the minimum concentration of
silver nanoparticles to achieve high efficiency. Studies
have shown that 20mg silver nanoparticles have an
effect on mice. Silver nanoparticles have a high
aggregation tendency, which is usually stabilized by
surface coating. Both polymerization and surface
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coating changed the toxic nanoparticles of silver. For
example, biological silver nanoparticles are more
toxic  than chemically  synthesized silver
nanoparticles, while citrate coated silver
nanoparticles are more toxic than PVP coated silver
nanoparticles. In recent years, more and more
attention has been paid to the preparation of
antibacterial electrospun felt by introducing metal
nanoparticles into polymers. Many polymer materials
have been used to fix the surface sutures of drugs.
The basic functional properties of the edible film
depend on the film forming material. At present, it is
mainly used to make edible film and coating. General
film has good moisture resistance, but its resistance
to gas transmission is very small, mechanical strength
is poor. In contrast, biopolymer films usually have
good oxygen and carbon dioxide barriers, but they
have little protection against water migration. On this
basis, the electrospun felt based on nano silver and
zinc oxide and the application of various
biodegradable and non-degradable polymers in
wound dressing were reported.

Alginate is a kind of polysaccharide algae with
negative charge extracted from brown algae. Sodium
alginate is a kind of material with low toxicity, good
mechanical properties and biosorption ability to
components. Alginate is soluble in water and has
unique properties such as non-toxic, hydrophilic,
biocompatible and biodegradable. It is suitable for
many biomedical fields. Due to its good
biocompatibility, sodium alginate has been widely
used in the field of tissue engineering, such as wound
disinfection [16]. The size of nanoparticles plays an
important role in cell absorption. Therefore, in
addition to the structure and surface coating, the size
of nanoparticles also affects cytotoxicity. Up to now,
there are still different conclusions about whether
the larger particles or the smaller particles will cause
higher reactions. In this issue, small diameter silver
nanoparticles were prepared by chemical reduction
method and mixed with calcium alginate gel to form
colloidal colloidal alginate colloids. The smaller the
diameter of silver nanoparticles, the more effective
the surface area can be increased. In addition, the
efficiency  improvement of smaller silver
nanoparticles also reduced the amount of silver on
the dressing. The silver ion applied to the dressing is
combined with biopolymer to form gel liquid, and
then applied to wound dressing, which not only
increases the antibacterial capacity of the dressing,
but also makes the dressing easier and faster,
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because there is no need to change the original
structure and production process of Nanmi particles
when using silver. This method can also be applied to
other drugs. Different sizes of drugs are directly
applied to different sizes of dressings, and the drugs
are directly adsorbed on the skin. This can further
reduce the dosage of drugs to achieve the purpose of
wound healing.

The purpose of comfortable nursing is to make
surgical patients reach the best state in physiological,
psychological and social aspects(Ologun et al.,2018;
Yao et al., 2018; Tafazal et al.,2018).Some studies
have shown that finding out the causes of patients;
discomfort and taking effective measures can make
patients in the best state of physical and mental
recovery(Kohn et al.,2018; Zhong et al., 2019; Zhao et
al.,2018).The modified calcium alginate
carboxymethyl fiber composite has a high adsorption
rate and a large number of negative groups on its
surface, which can adsorb and bind nano silver on the
fiber surface.On this basis, the nano silver alginate
dressing can not only maintain the high absorption
rate and degradation of the fiber, but also release the
nano silver particles slowly in the humid
environment.Silver nanoparticles are ultrafine
particles with large specific surface area and can
ionize and release silver in solution(Yokota et
al.,2018; Parasar et al., 2018; Rubén et al.,2018; DING
et al.,2018).Therefore, in the whole nursing process
of laparoscopic cholecystectomy patients, first of all,
to strengthen the patients comfort care, reduce the
patients;s fear of new surgical methods, improve the
patients treatment compliance; at the same time,
through a variety of intimate nursing and high-quality
nursing services, increase the patients;s comfort,
which is conducive to the cure of the disease.

4 Conclusion

To sum up, this study compared the effect of
traditional nursing and comfortable nursing with new
alginate composite nano silver antibacterial dressing
in patients undergoing laparoscopic cholecystectomy
to evaluate the advantages and disadvantages of
different nursing methods, so as to provide reference
for perioperative nursing of patients after
laparoscopic cholecystectomy.The results show that
the silver nanoparticles used in this study are all less
than 10 nm. Applying different sizes of drugs on
different sizes of dressings can make the drugs
directly contact the skin, which can further reduce the
dosage of drugs and promote wound healing.
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Conclusion

compared with traditional nursing, comfortable
nursing can reduce the occurrence of postoperative
complications, reduce negative psychology, improve
the treatment compliance of patients, and effectively
improve the treatment effect.

References

[1] Bameshki A, Namaiee M H, Jangjoo A, et al.,
2018, Effect of oral ginger on prevention of nausea
and vomiting after laparoscopic cholecystectomy:
a double-blind, randomized, placebo-controlled
trial. Electronic Physician, 10(2):6354-6362.DOI
10.19082/6354

[2] Belavi¢, Matija; SotoSek Tokmadzi¢, Vlatka; Fisic,
et al., 2018 The effect of various doses of infusion
solutions on the endothelial glycocalyx layer in
laparoscopic cholecystectomy patients. Minerva
anestesiologica.DOI 10.23736/s0375-
9393.18.12150-x

[3] DealSB, RichJA, CarlsonE, etal.,2019 Patients
support transfer of care for unexpected findings in
laparoscopic cholecystectomy. Surgical
Endoscopy, (1).DOI 10.1007/s00464-019-07087-0

[4] Dimagno MJ, Wamsteker EJ, Debenedet AT et
al.,2018 Advances in managing acute pancreatitis.
f1000research, 7(1):59.D0I 10.3410/M1-59

[5] DING Qing-bin, LI Yan-shuang, WU Huai-lan et
al.,2018 Investigation of quality of life and
influencing factors in patients with osteoporotic
vertebral compressive fracture surgery. Journal of
Nursing Administration.

[6] Guler Y, KarabulutZ, Sengul S, et al.,2019 The
effect of antibiotic prophylaxis on wound
infections after laparoscopic cholecystectomy: A
randomised clinical trial. International Wound
Journal, (12).D0I 10.1111/iwj.13175

[7] JiaB, LiuK, TanlL, et al.,2018 Evaluation of the
Safety and Efficacy of Percutaneous Transhepatic
Gallbladder Drainage Combined with
Laparoscopic Cholecystectomy for Treating Acute
Complicated Cholecystitis. am surg, 84(1):133-
136.

[8] lJinyuan M L, Gang MW, Weituan M X, et al.,
2018Efficacy of intravenous lidocaine on pain
relief in patients undergoing laparoscopic
cholecystectomy: A meta-analysis from
randomized controlled trials. International Journal
of Surgery.DOI 10.1016/j.ijsu.2018.01.001

2020, Vol. XXIX, N°3, 1040-1046

[9] Kohn J F, Trenk A, Kuchta K , et al.,2018
Characterization of common bile duct injury after
laparoscopic cholecystectomy in a high-volume
hospital system. Surgical Endoscopy, 32(3):1-
8.D0I 10.1007/s00464-017-5790-8

[10]Lu C, DulY, Fangl)Q, etal., 2019,The curative
effect observation of different frequency of TEAS
combined with wristband pressing on Neiguan (PC
6) for nausea and vomiting after laparoscopic
cholecystectomy. Zhongguo zhen jiu = Chinese
acupuncture & moxibustion, 39(1):9-15.

[11]LuoZ, Wang H, Huang D et al.,2019, The Impact
of Parecoxib on Pain Management for
Laparoscopic Cholecystectomy: A Meta-analysis
of Randomized Controlled Trials. Surgical
Laparoscopy  Endoscopy & Percutaneous
Techniques, Publish Ahead of Print(&NA;).DOI
10.1097/s1e.0000000000000626

[12] Ologun G O, Lovely R, Sultany M, et al.,2018
Retained Gallstone Presenting as Large Intra-
abdominal Mass Four Years after Laparoscopic
Cholecystectomy. cureus, 10(1).DOI
10.7759/cureus.2030

[13] Ozcan AT D, AltinCB, Erdogan$S, etal., 2018The
effects of Desflurane and Sevoflurane on Nesfatin-
1 levels in laparoscopic Cholecystectomy: A
randomized controlled trial. BMC Anesthesiology,
18(1):23.DOI 10.1186/s12871-018-0484-x

[14]PanL, Chen M, JiL, etal.,2018, The Safety and
Efficacy of Laparoscopic Common Bile Duct
Exploration Combined with Cholecystectomy for
the Management of Cholecysto-
choledocholithiasis: An Up-to-date Meta-analysis.
Annals of Surgery, 268.

[15] Parasar K, Saluja S S, Varshney V K, et al.,
2018Early recurrence after laparoscopic radical
cholecystectomy in a patient with gallbladder
cancer. Journal of Minimal Access Surgery,
15(1).DOI 10.4103/jmas.jmas_97_18

[16]QiuJ, Xie M, Qu R et al., 2019The Influence of
Etoricoxib on Pain Control for Laparoscopic
Cholecystectomy: A Meta-analysis of Randomized
Controlled Trials. Surgical laparoscopy, endoscopy
& percutaneous techniques, 29(3):1.DOl
10.1097/s1e.0000000000000635

[17] Rubén Cueto-Ramos, Marco Herndandez-Guedea,
Edelmiro Pérez-Rodriguez, et al.,2018 Incidence of
bacteria from cultures of bile and gallbladder wall
of laparoscopic cholecystectomy patients in the
University Hospital “Dr. José Eleuterio Gonzalez”.
Cirugia Y Cirujanos, 85(6).

REVISTA ARGENTINA
DE CLINICAPSICOLOGICA



1046 Jing liu, Lin Zhang, Guiping Liu, Longfan Piao

[18] Tafazal H, Spreadborough P, ZakaiD, et al.,2018
Laparoscopic cholecystectomy: A prospective
cohort study assessing the impact of grade of
operating surgeon on operative time and 30-day
morbidity. journal of perianesthesia nursing,
30(4):e39-e39.DOI 10.1308/rcsann.2017.0171

[19] White J , Simmonds A V , Darrabie M D . et
al.,2019Complicated Retroperitoneal Abscess
after  Laparoscopic  Cholecystectomy. The
American Surgeon.

[20]Xu M, Tao YL et al.,,2019 Drainage versus No
Drainage after Laparoscopic Cholecystectomy for
Acute Cholecystitis: A Meta-Analysis. American
Surgeon.DOI  10.35841/biomedicalresearch.30-
18-120

[21]YaoBZ, LiL, Jiang M, et al., 2018Refractory chyle
leakage after laparoscopic cholecystectomy for
gallstone disease: A case report and literature
review. Medicine, 97(2):e9604.DOI
10.1097/md.0000000000009604

[22] Yildirnm Ar A, Erdogan Ari D, Yigit Kuplay Y, et
al.,2018 [Ultrasound-guided transversus
abdominis plane block in patients undergoing
laparoscopic cholecystectomy: comparison of
efficacy of bupivacaine and levobupivacaine on
postoperative pain control]. Revista Brasileira De
Anestesiologia.https://doi.org/10.1016/j.bjane.2
018.02.001

2020, Vol. XXIX, N°3, 1040-1046

[23] Yokota Y, Tomimaru Y, Noguchi K, et al.,2018
Surgical outcomes of laparoscopic
cholecystectomy for acute cholecystitis in elderly
patients. Asian Journal of Endoscopic Surgery,
61(6):417.D0I 10.1111/ases.12613

[24]Zhao J B, LiYL, Wang Y M, et al.,2018
Intravenous lidocaine infusion for pain control
after laparoscopic cholecystectomy: A meta-
analysis of randomized controlled trials. Medicine,
97(5):€9771.DOI
10.1097/MD.0000000000009771

[25] Zhihua M I, Ju G, Xiaoping C, et al.,2018 Effects
of transcutaneous electrical acupoint stimulation
on quality of recovery during early period after
laparoscopic cholecystectomy. Chinese
Acupuncture & Moxibustion, 38(3):256-260.DOI
10.13703/j.0255-2930.2018.03.007

[26]Zhong H, Hao T T, Chen Y, et al.,, 2019
Unexpected Gallbladder Cancer during or after
Laparoscopic Cholecystectomy: Risk Factors and
Experience of Diagnosis and Treatment of 22
Cases. The American Surgeon.

[271ZhuH, Wu L, YuanR, et al.,2018 Learning curve
for performing choledochotomy bile duct
exploration  with  primary closure after
laparoscopic cholecystectomy. Surgical
Endoscopy, 32(1):1-8.DOI 10.1007/s00464-018-
6175-3

REVISTA ARGENTINA
DE CLINICAPSICOLOGICA



