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ABSTRACT 

Background: A major side effect of hysterectomy is surgical site infection (SSI). Abdominal hysterectomy has higher 
infection rates than minimally invasive hysterectomy. The fact that fewer incisions are made as opposed to a 
significant front abdominal wall incision is reflected in the lower SSI rates. SSI following laparoscopic hysterectomy 
is prévalentdespite the reduced rates. We examine the pre-, intra-, and postoperative risk factors for infection in this 
article. Also included are the incidences of postoperative fever following laparoscopic hysterectomy and when does a 
feverish patient needs to be evaluated for infection. Method: Using phrases and keywords from the National Library 
of Medicine, Medical Subject Headings (MeSH) such as "postoperative," "surgical site," "infection," "fever," 
"laparoscopic," "laparoscopy," and "hysterectomy," PubMed was searched for papers exclusively in English. 
Conclusions: One of the best method to increase patient safety is to lower hospital acquired illnesses like SSI. The 
gynecologic surgeon or hospital might take focused preventive steps when they are aware of the risk factors for 
infection following laparoscopic hysterectomy. 

Keywords: Hysterectomy, surgical wound infection, and postoperative fever. 

Compared to laparoscopic hysterectomy, abdominal 
hysterectomy has a higher rate of surgical site infection (SSI) 
(4% vs. 2%) 1. Cellulitis rates after total abdominal 
hysterectomy (TAH) were 2.6%, compared to 0.6% in total 
vaginal hysterectomy (TVH) and total laparoscopic 
hysterectomy (TLH), when SSI rates were compared based 
on abdominal access method in a cross-sectional study. 
Infection rates in the deep/organ space were 1.2% in TAH, 
1.0% in TVH, and 0.5% in TLH 2. The advantages of 
anterior abdominal wall punctures over bigger anterior 
abdominal wall incisions are reflected in these decreased 
rates. 

There might still be potential for improvement even 
though the rate of SSI is low for minimally invasive 
hysterectomy. Despite advancements in aseptic technique, 

antibiotic prophylaxis, and technology, infection rates 
following laparoscopic hysterectomy have been reported to 
be as high as 9% in one series of more than 10,000 cases. For 
this reason, it is important to talk about preventive measures 
and strategies 3. The Joint Commission and the Centers for 
Medicare and Medicaid Services (CMS) have sponsored 
healthcare initiatives that focus on preventing hospital -
acquired infections, including SSI, as one of the best 
methods to increase patient safety. 

Given the prevalence of laparoscopic hysterectomy and 
its high likelihood of SSI, lowering this rate is a key 
objective for gynecologic surgeons. One of the beneficial 
measures that minimize SSI is weight-based dosing with 
antimicrobial prophylaxis (AMP) 4. Surgeons must be aware 
of the pre, intra, and postoperative risk factors to prevent 
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post hysterectomy infections. Implementing preventive 
measures is made possible by the gynecologic surgeon's and 
hospital's knowledge and awareness of these risk factors. In 
this article, we discuss how to prevent postoperative 
infection by reducing risks before, during, and after surgery. 
We also briefly review the pathogenesis of surgical site 
infections in laparoscopic hysterectomy. When appropriate, 
we concentrate on both general operating concepts and those 
unique to gynecologic surgeons. We also go through the 
prevalence of postoperative fever following laparoscopic 
hysterectomy and when a febrile post-operative patient has 
to be evaluated for infection. 
Methods 

We searched PubMed for English-only articles using a 
variety of National Library of Medicine Medical Subject 
Headings (MeSH) terms and keywords, including but not 
limited to "postoperative," "surgical site," "infection," 
"fever," "laparoscopic," "laparoscopy," and "hysterectomy," 
to start this review of the best practices to prevent infection 
after laparoscopic hysterectomy. Each search's results were 
examined, and if appropriate, articles were included. The 
search parameters were expanded and recommendations 
were extrapolated from papers and data on postoperative 
infection that included other laparoscopic or open surgical 
cases, including TAH, when the literature lacked articles 
with explicit advice for the prevention of infection following 
TLH. 

Surgical site infections pathogenesis: When the skin's 
integrity is compromised during surgery, as well as when the 
vagina is opened, the skin, muscle, and abdominal tissue are 
exposed to endogenous flora. Aerobic gram-positive cocci 
from the patient's endogenous skin flora are the main 
pathogens responsible for trocar related illness. 
Staphylococcus aureus, coagulase-negative staphylococcus 
spp., enterococcus spp., and escherichia coli are often found 
pathogens in abdominal incisions 5. However, hysterectomies 
differ from other abdominal and gynecologic surgeries in 
that, in addition to the bacteria from the skin, possible 
harmful microorganisms may also climb to the operating site 
from the breached vagina and endocervix. The facultative 
and obligate anaerobic gram-positive and negative organisms 
that make up the vaginal flora are complex and dynamic. 
Gynecologic SSIs are typically polymicrobial as a result 6,7. 
A large bacterial inoculum, inadequate AMP, and inefficient 
host defensive mechanisms are common effects of     
infection 8. In order to contain injected bacteria and avoid 
infection, both systemic and local host immune mechanisms 

work, and sufficient antimicrobials in the tissue support 
natural host immunity. As contaminating bacterial numbers 
and pathogenicity rises, so does the chance of infection. It 
has been quantified that if the surgical site is contaminated 
with >105 bacteria per gram of tissue, the infection rate will 
be significantly increased. However, the necessary inoculum 
drops to 103 bacteria per gram of tissue when foreign 
materials, such as mesh or suture material, are present 9-11.  
The postoperative infection risk factors 

Anteoperative variables: Certain patient features have 
been directly and/or indirectly linked to the rise in SSIs. Risk 
factors for SSI include uncontrolled diabetes, tobacco usage, 
extended steroid use, extended hospital stays, and concurrent 
infections 12. In non-emergent situations, the majority of 
these host factors can be changed 2, 12, 13. Diabetic individuals 
should have their blood glucose levels under control 1. 
Diabetes should be managed whenever possible since higher 
glucose levels (>140 mg/dL) in the 48 hours before and after 
surgery have been linked to an increased risk of 
postoperative infection 12-14. It should always be encouraged 
to stop smoking. Before any elective surgery, patients should 
be advised to quit smoking at least 30 days in advance 15. A 
lengthy hospital stay before surgery should be avoided since 
it may result in the development of a nosocomial infection, 
raising the risk of SSI 12, 16. Before surgery, especially in 
cases that are not urgent, all infections should, whenever 
possible, be properly diagnosed and treated. Upper and lower 
respiratory tract infections, as well as urinary tract infections, 
should receive special attention because if they are not 
treated, they could be incorrectly labeled as postoperative 
infections. About 20-30% of healthy people have S. aureus 
in their nares, a common SSI isolate 17. It has been 
established that S. aureus nasal carriage and postoperative 
infection are related. Mupirocin was applied to the nares 
before to surgery in a non-gynecologic research, which 
reduced the risk of SSI 18. A systemic review and meta-
analysis revealed that decolonized MRSA carriers who were 
given an anti-MRSA prophylactic antibiotic were 
significantly protected, even though preoperative screening 
for methicillin resistant S. aureus (MRSA) is not advised 
(against gram-positive SSI) 18. As a result, surgeons are 
advised to include an anti-MRSA antibiotic, such as 
vancomycin, in the standard AMP administered to patients 
who have a history of MRSA colonization or infection, 
regardless of how remotely SSI and bacterial vaginosis (BV) 
have both been connected. Preoperative regular BV testing 
has been recommended for individuals undergoing 
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hysterectomy or other vaginal surgery 8, 19. Preoperative 
screening is recommended because, in the event that a 
diagnosis is made, an appropriate course of treatment calls 
for seven days of antibiotics, including oral or intravaginal. 
Patients who don't obtain preoperative care should receive 
perioperative care. Because BV may reoccur or patients can 
forget to take their medicine. One study showed that adding 
metronidazole to cefazolin for AMP is also financially 
advantageous 20. Preoperative testing for BV is advised, and 
if it is positive, metronidazole or adding it to AMP should be 
considered. 

Incision time factors: Chlorhexidine preoperative 
showers has been proven to lower the rate of SSI in various 
nongynecological investigations 21. A cochrane review, 
however, did not uncover sufficient data to suggest routine 
use 22. Chlorhexidine washes lower microbial colony 
numbers on the skin and may lower SSI risk in some people. 
Given the paucity of conclusive evidence, it is reasonable for 
surgeons to recommend preoperative showers with 
chlorhexidine soaps or impregnated sponges for elective 
surgical cases. This is a straightforward step that patients can 
take on their own to lower microbial counts before an 
operation and thereby lower the risk of an SSI. It is not a 
novel idea to use chlorhexidine alcohol to prepare the skin 
around a surgical site. It has been demonstrated to be better 
than povidone - iodine and is generally recognized and 
utilized 23, 24. For patients with iodine allergies, a solution of 
chlorhexidine gluconate in low- or no-alcohol (e.g., 4% 
chlorhexidine scrub) is a safe and effective substitute for 
cleaning the vagina 25, 26. Chlorhexidine was found to be 
more successful at reducing bacterial colony counts in the 
vaginal operation field in a randomized controlled 
experiment comparing the efficiency of povidone - iodine 
and chlorhexidine for vaginal hysterectomy 26. When 
preparing the vagina for a laparoscopic hysterectomy, 
surgeons should think about using 4% chlorhexidine without 
alcohol. Shaving the surgical site before surgery has been 
linked to an increased risk of SSI 12. Electric clippers, 
depilatory, or no removal are all appropriate techniques of 
hair removal. Before surgery, the patient should be advised 
from using a razor, and hair should only be plucked off if it 
interferes with the surgical site 27. The use of AMP lowers 
the risk of SSI and shortens hospital stays 4, 28. It should 
obtain acceptable tissue and serum levels before the skin and 
vagina are breached in surgery, also be safe, affordable, and 
effective against the majority of germs frequently found 
during surgery. Throughout the procedure, the drugs' 

concentrations in the serum and tissue should be kept at 
therapeutic levels 4. In the US, cephalosporins are frequently 
employed. Both gram-positive and negative microbes are 
susceptible to them. The most widely utilized AMP in the 
US is cefazolin. To ensure that antibiotics get to the surgical 
site, AMP should be given at least 30 minutes before the 
procedure (30-60 minutes is fine). Cefazolin intraoperative 
concentrations in various tissue samples have been studied 
and the results indicate that the tissue concentration is 
inversely correlated with the patient's body mass index 
(BMI), therefore the dose should be weight-based 28. Recent 
modifications have been made to the AMP's hysterectomy 
recommendations. For patients weighing up to 120 kg, 2 gm 
of cefazolin is advised, and individuals weighing more than 
120 kg should take 3 gm 4. On the basis of roughly two times 
the drug's half-life, redosing is advised (i.e. cefazolin should 
be redosaged 4 hours from the first dose). Antimicrobials 
should also be redosaged to patients if blood loss increases 
(>1500 mL).  

Operative variables: There are numerous surgical and 
aseptic techniques that should be used during laparoscopic 
hysterectomy to avoid SSI. Direct trocar insertion or an open 
entrance approach may offer a lower postoperative infection 
rate than entry with the Veress needle, according to a 
randomized prospective experiment. It has been noted that 
standard 4-port surgeries have a higher infection rate than 
single-port laparoscopic hysterectomy 29, 30. From a 
postoperative infection perspective, robot-assisted 
hysterectomy does not offer a benefit over the traditional 
laparoscopic technique. However, given that laparoto-     
mies have a greater incidence of infection, a robotic 
approach should be taken into account and used before 
laparotomies 2, 3, 31, 32. A comparison of SSIs following 
laparoscopic supracervical hysterectomy (LSH), TLH, 
laparoscopic-assisted vaginal hysterectomy (LAVH), and 
transvaginal hysterectomy (TVH) revealed rates of cellulitis 
after use of these minimally invasive routes to be 1.3, 0.6, 
0.8, and 0.6%, respectively, and deep/organ space infection 
rates to be 0.7, 0.5, 1.5, and the rate of deep/organ space 
infections and cellulitis was lowest in TLH. It's important to 
highlight that no statistical analysis of the subgroups for 
minimally invasive hysterectomy was done. Therefore, it is 
unclear whether these variations should be taken into 
account when choosing a strategy or whether there are 
multiple suitable options. To prevent SSI, excellent surgical 
technique is crucial. Important intraoperative steps in 
preventing infection include maintaining hemostasis, gently 
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touching tissue, removing devitalized tissues, eliminating 
dead space hematoma or seromas, and avoiding hypo-
thermia 12. It is also recommended to utilize irrigation and 
hemostatic medications wisely and appropriately, such as 
oxidized regenerated cellulose. However, if administered 
excessively, hemostatic medications might act as an 
infection nidus 11. 

Postoperative care: When the urinary catheter is no 
longer required, it should be removed to help prevent 
infections in the postoperative period 33. Early catheter 
removal following the end of the procedure or after six hours 
seemed preferable to removal 24 hours after hysterectomy 34. 
Early ambulation and the use of incentive spirometry should 
be promoted for patients who stay in the hospital overnight 
in order to prevent postoperative lung infection 35. Blood 
transfusions and anaemia are connected to SSI. When 
possible, it is recommended to increase haemoglobin levels 
prior to surgery and to use postoperative blood transfusions 
sparingly 2, 36. 

Postoperative fever analysis: It is critical to note that 
even with the best patient care, some patients will still 
experience a postoperative infection or a fever. Although it's 
crucial to identify and manage SSIs, not all fevers are a sign 
of a postoperative infection. Both endogenous and external 
pyrogens can cause a fever. Prostaglandins are stimulated to 
release during surgery by endogenous pyrogens, which raise 
the body's thermoregulatory set point 37. Microorganisms or 
their metabolites are often where exogenous pyrogens 
originate. When summoned to assess a patient with 
postoperative fever, it is crucial to keep in mind that they 
have the potential to produce fever 38, 39. When compared to 
open surgery, laparoscopic hysterectomy has lower rates of 
postoperative fever. This is also true for infection 39, 40. 
Between 0-15% of patients gets postoperative fever 
following laparoscopic hysterectomy, which varies greatly 
with institutions. Only a small portion, though, can be 
attributed to infection 41, 42. In general, it is probably more 
economical to monitor fever stricken patients for the first 24-
48 hours following a hysterectomy than to start treatment 
right away 43, 44. A thorough history and physical 
examination should be performed on patients who have a 
persistent fever of 38.3°C (101°F) at 24 hours after surgery, 
2 temperature readings of 38.0°C (100.4°F) taken at least 4-6 
hours apart after 24 hours, or ones that are at high risk for 
infection based on their medical history (such as diabetic or 
immunocompromised patients) and surgical history (surgery 
lasting more than 2 hours and ASA clinical status 

classification >3). The 5 Ws mnemonic (wind, water, wound, 
walking, and wonder drug) 45 should be used to evaluate 
patients who have early postoperative fevers in order to 
pinpoint the source of the infection. The emphasis and 
foundation of any investigation (blood tests and imaging 
examinations) into a fever should be the surgeon's 
assessment. If obtained without a focused review to identify 
the source of fever, the majority of routine investigations are 
low yield 46-49. If there is no sign of infection, it is best to 
avoid giving empiric antibiotics or extending the AMP, 
especially in the first 24-48 hours following surgery. A 
thorough history and physical examination should be 
performed on patients who have a persistent fever of 38.3°C 
(101°F) at 24 hours after surgery, 2 temperature readings of 
38.0°C (100.4°F) taken at least 4-6 hours apart after 24 
hours, or ones that are at high risk for infection based on 
their medical history (such as diabetic or 
immunocompromised patients) and surgical history (surgery 
lasting more than 2 hours and ASA clinical status 
classification >3). The differential diagnosis of infection 
related fever following gynecological surgery includes 
cellulitis, necrotizing fasciitis, superficial abscess, deep 
abscess, urinary tract infection, and pelvic thrombophlebitis 
for patients in whom a workup for fever is recommended. 
Consideration should also be given to non-SSIs that are 
frequently treated surgically, including pneumonia. The 
literature has covered recommendations for the diagnosis and 
management of these disorders in great depth elsewhere 51, 52. 
Conclusions and learning resources 

Although SSI following laparoscopic hysterectomy is 
uncommon, it may be avoidable with thorough assessment 
and management of patient risk factors. Chlorhexidine 
alcohol preoperative skin preparation will reduce the risk of 
superficial SSI. Cefazolin dosage should be dependent on 
weight (i.e., 120 kg = 2 g; >120 kg = 3 g). For female 
patients with a history of MRSA, include an anti-MRSA 
antibiotic (such as vancomycin) in the AMP. If the patient 
has a history of BV, check for BV and supplement cefazolin 
with metronidazole for AMP. The first 24 to 48 hours 
following a hysterectomy are typically when fevers are 
noticed. A comprehensive history and physical examination 
should be performed on patients who have a persistent fever 
of 38.3°C (101°F), 2 temperature readings of 38.0°C 
(100.4°F) taken at least 4-6 hours apart, or who are at a high 
risk of infection based on their medical history. The centre 
and foundation of the fever investigation should be the 
surgeon's assessment. 
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     Ampicillin-sulbactam and cefoxitin are the alternatives to 
cefotetan. 

a. Fluoroquinolones, such as ciprofloxacin or 
levofloxacin, are linked to a higher risk of 
tendonitis and tendon rupture in people of all ages. 
With single-dose AMP, this risk is anticipated to be 
minimal.  

b. Fluoroquinolone and ampicillin-sulbactam 
resistance in E. coli is on the rise, so it is important 
to check the susceptibility profiles of the local 
population before applying any medication. 

Table 1: Recommended agents for antimicrobial prophylaxis in 
hysterectomy 53 
Recommended 
agents 

Alternative agents in patients with β-Lactam 
allergy 

Cefazolin Clindamycin or vancomycin 
OR PLUS 
Cefotetan Gentamicin or aztreonam or fluoroquinolone a, b 
OR OR 
Cefoxitin Metronidazole 
OR PLUS 
Ampicillin-
sulbactam 

Aminoglycoside or fluoroquinolone 

 
a. Adult patients with normal renal function should 

receive the initial dosage and a redosing interval; 
redosing in the operating room is advised at 
intervals that are roughly two times the agent's half-
life. 

b. The recommended redosing intervals denoted as not 
applicable (NA) are based on the length of a normal 
case; redosing may be required for extremely 
lengthy operations.  

In general, only one dose of gentamicin should be 
administered prior to surgery as part of the antibiotic 
prophylaxis. Based on the patient's actual body weight, the 
doses are determined. The dosage weight (DW) can be 
calculated as follows if the patient's actual weight is greater 
than 20% over their ideal body weight (IBW): IBW real 
weight, thus DW = IBW Plus 0.4. 

  
Conflict of interest: None. Disclaimer: Nil. 
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