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Abstract
Gynecological surgical procedures are associated with significant morbidity, and a major impact on the quality of life.
The antibiotic prophylaxis should minimize the risk of postoperative infections complications, preventing in the same
time the adverse effects of long-term antibiotic usage. The aim of this paper is to detail the current recommendations
for antibiotic prophylaxis in gynecological surgical procedures performed by open abdominal or laparoscopic
approach. We have performed a review of the English language literature from the PubMed/Medline database using
the following search details: (“Antibiotic Prophylaxis”[Mesh]) AND “Gynecologic Surgical Procedures”[Mesh]. We used
the similar articles function to find additional secondary resources. Antibiotic prophylaxis should not be performed
in elective laparoscopic gynecological procedures without the opening of the uterus or vagina. During hysterectomy
for benign or malignant disease, the first dose of antibiotic prophylaxis should be infused one hour prior to skin
incision, excepting Vancomycin and Fluoroquinolone that should be started two hours before. The antibiotic should
be repeated if the duration of the surgery lasts more than two half-lives of the drug or the intraoperative bleeding
is greater than 1500 mL. The antibiotic prophylaxis should be discontinued within the first 24 hours after surgery.
Timely administration of adequate antibiotics and a meticulous surgical technique are mandatory for effectively
decreasing the risk of postoperative infectious complications. Thorough adherence to international recommendations
for antibiotic prophylaxis discontinuation within 24 hours should minimize the adverse events of antibiotic usage.
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Introduction

Gynecological surgical procedures are associated with
important morbidity, a secondary major impact on quality
of life, and on fertility, especially in younger patients.
Surgical site infections (SSIs) represent 14% - 16% of all
hospital-acquired infections, with a frequency as high
as 20% for intra-abdominal procedures and up to 10%
in gynecological patients(1,2). Seven percent of patients
with an open approach for gynecological cancers develop
SSIs, which are associated with a significantly longer hospital stay and a more than five-fold increase in the risk
of reintervention(3). The antibiotic prophylaxis should
minimize the rate of postoperative infectious complications, while preventing the adverse effects of long-term
antibiotic usage, such as Clostridium difficile infection,
the development of multidrug-resistant bacteria, and
decrease intervention-related costs. The aim of the antibiotic prophylaxis is to prevent SSIs by decreasing the
bacteria burden at the surgical situs during surgery(4). An
evaluation of the use of antibiotic prophylaxis in 34,133
Medicare patients with a major surgical procedure revealed
that only 55.7% had an antimicrobial dose administered
within one hour before incision, and that in only 40.7%
of cases were the antibiotics discontinued within 24
hours(1). However, despite the major healthcare impact
worldwide there is no general consensus for antibiotic
prophylaxis, and local hospital protocols may differ from
national recommendations(5).

The aim of this article is to detail the current recommendations for antibiotic prophylaxis in gynecological
emergencies and oncological surgical procedures.

Methods

We have performed a review of the English language
literature from PubMed/Medline database using the
following search details: “Antibiotic Prophylaxis”[Mesh]
and “Gynecologic Surgical Procedures”[Mesh]. We used
similar articles function to find additional secondary
resources.

Results

Moment of antibiotic prophylaxis administration
According to the current evidence the first dose of
antibiotic should be completely administered one hour
before the skin incision(6). Due to their longer infusion time, the administration of Fluoroquinolone and
Vancomycin should start two hours before the surgical
incision(6). Steinberg et al. studied the correlation of
timing for antimicrobial prophylaxis and the risk of
SSIs, and showed that the risk increased incrementally
as the time between antibiotic infusion and incision
increased(7). After excluding antibiotics with a longer
infusion time, they found that when the antibiotic
was administered within 30 minutes before surgery
the infectious risk was 1.6%, compared to 2.4% when
the administration fit within the 31-60 minutes (OR =
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1.74, 95%CI = 0.98-3.04). The intraoperative redosing
was effective only when the preoperative dose was
adequately given and the surgery lasted more than
four hours (OR=3.08, 95%CI = 0.74- 12.9)(7). Weber
et al. showed that administration of Cefuroxime 59
to 30 minutes before incision decreases the risk of
SSIs(8). The SSI rate was higher when antibiotics were
administered less than 30 minutes (OR = 1.95, 95%CI
= 1.4-2.8, p<0.001) or 120-60 minutes (OR = 1.74,
95%CI 1.0 – 2.9, p = 0.035) before incision(8). During
surgery the antibiotic administration should be repeated if the increases over two half-lives of the drug or
the intraoperative bleeding is greater than 1500 mL (9).
Time to discontinue
The antibiotics prophylaxis should not be continued
after the surgical procedure ends, and in particular
patients when a repeated dose is administered in the
postoperative period, the discontinuation should be
in less than 24 hours(10,11).
Choosing the appropriate antibiotic
Compared to the preferred regimen (see Table I) the
SSIs are more frequent after beta-lactam alternatives
(OR = 1.7, 95% CI = 1.27 – 2.07), or the nonstandard
antibiotics (OR = 2.95% CI = 1.31-3.1)(12).
Laparoscopic gynecological procedures
Laparoscopic gynecological procedures can be classified as clean or clean-contaminated, depending on the
opening or not of the uterus or vagina(13). For elective
gynecological laparoscopic surgical procedures, excepting
hysterectomy, no antibiotic prophylaxis is necessary(5,9,14).
Contrary to this evidence, an evaluation of the pattern
of practice between gynecologists in 2011 revealed that
Table 1
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54.1% of them still used antibiotic prophylaxis for laparoscopic procedures(15). Kocak et al. randomly allocated
200 women to 2 g of first generation cephalosporin and
250 women to no treatment as antibiotic prophylaxis in
gynecological laparoscopy(16). They found no difference in
the prevalence of postoperative infection or in the mean
hospital stay(16). Cormio et al. compared the efficacy of
Amoxicillin-Clavulanic acid (164 patients) and Cefazolin
(172 patients) in laparoscopic gynecological procedures(17). No sign of infectious at the surgical site, urinary
or respiratory tract infectious or death due to sepsis
were observed in either groups(17). A more recent study,
from 2010, compared Cefazolin (2 g, 30 minutes before
surgery -150 patients) with no antibiotic prophylaxis
(150 patients) in elective laparoscopic gynecological
procedures(18). No postoperative infection was diagnosed
in either groups. The overall rate of fever was 1.3% and
2% in antibiotic and no antibiotic groups, respectively.
The authors concluded that infection complications in
laparoscopic gynecological procedures are negligible,
with no difference made by antibiotic prophylaxis(18)
(Tables 1 and 2).
Abdominal and laparoscopic hysterectomy
Strict adherence to clinical guidelines for perioperative management of patients with hysterectomy may
halve the rate of postoperative infections (from 4% to
2%), as proved by the study of 13,425 cases from Danish
Hysterectomy Database(19). Most commonly involved
pathogens in postoperative gynecological infections
come from the lower genital or gastrointestinal tract
and include enteric Gram-negative bacilli, enterococci,
and anaerobes(20).

Antibiotic prophylaxis regimen options for hysterectomies(9,12)
Regimen

Recommended regimen

Drug used
Cefazolin: 2 g iv (3 g for patients over 120 kg), redosing after 4 hours
Cefoxitin: 2 g iv, redosing after 2 hours
Cefotetan: 2 g iv, redosing after 6 hours
Ampicillin - Sulbactam: 3 g iv, redosing after 2 hours

Alternative regimen 1

Clindamycin (900 mg iv, redosing after 6 hours) OR Vancomycin (15 mg/kg iv, no redosing)
AND
Gentamicin (5 mg/kg iv, no redosing) OR Aztreonam (2 g iv, redosing after 4 hours) OR Fluoroquinolone
(Ciprofloxicin 400 mg iv, no redosing, OR Levofloxacin 500 mg iv, no redosing, OR Moxifloxacin 400 mg
iv, no redosing)

Alternative regimen 2

Metronidazole (500 mg iv, no redosing)
PLUS
Gentamicin (5 mg/kg iv, no redosing) OR Fluoroquinolone (Ciprofloxicin 400 mg iv, no redosing, OR
Levofloxacin 500 mg iv, no redosing, OR Moxifloxacin 400 mg iv, no redosing)
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Table 2

Risk factors for surgical site infections

Patients related factors

Uncontrolled diabetes (21)
Smoking
Steroid use
Prolonged hospital stay
Staphylococcus aureus carriers (22)
Bacterial vaginosis (23)

Preoperative in-hospital measures

For hair removal - clippers are associated with fewer SSIs than razors (24)

Intraoperative measures

Excellent surgical technique (e.g. appropriate hemostasis, gentle handling of tissue)

Mahdi et al. analyzed the predictors of SSIs in hysterectomy for benign diseases(25). Of 28,366 patients
3% (758) developed SSIs, more frequent after open
surgery (4% versus 2%, p<0.001). Predictors of SSIs
in open surgery were diabetes, smoking, respiratory
comorbidities, obesity, ASA class equal or greater than
three, perioperative blood transfusion and operative
time longer than 180 minutes. In the laparoscopic
group, predictors of SSIs were perioperative blood
transfusion, operative time longer than 180 minutes,
serum creatinine ≥2 mg/dL, platelets ≥350,000/mL(25).
A meta-analysis of 23 studies addressing hysterectomy
in very obese and morbidly obese patients showed that
open approach is associated with a significant higher
wound infection rate (risk ratio of 4.36, 95% CI 2.796.8)(26). Roy et al. published the results of 210,916
hysterectomies registered in the Premier Perspectives
Database of 600 hospitals in the United States(27). 55%
of hysterectomies were by open approach, which was
associated with a higher rate of SSIs. Patients with a
SSIs had a three- to five-greater length of hospital stay,
two-fold greater costs, and three-fold greater risk of
hospital readmission(27). A study coming from Mayo
Clinic showed a 9.9% SSIs rate among 1369 patients
with endometrial cancer(28). Predictors for superficial incisional SSIs were obesity, ASA score over two, smoking,
laparotomy and intraoperative transfusion. Predictors
for organ/space SSIs were older age, smoking, vascular
disease, prior methicillin-resistant Staphylococcus
aureus infection, greater estimated blood loss, and
lymphadenectomy or bowel resection(28). An analysis
of the National Surgical Quality Improvement Program
Database of American College of Surgeons reveled that
transfusion was associated with an increased rate of
SSIs (OR = 1.8, 95%CI = 1.39-2.35), even after adjusting for preoperative anemia and case magnitude(29).
Mikamo et al. evaluated in a multicenter randomized
Japanese study the effects of single versus four doses
of a second-generation cephalosporin (Flomoxef) in
abdominal extended hysterectomy(30). The incidence of
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organ space SSIs were higher in the single-dose group
even after multivariate analysis (7.14% versus 1.36%,
p<0.05), with no differences regarding incisional SSIs.
The authors concluded that, based on pharmacokinetics-pharmacodynamics (2-3 hours half-time), multiple
doses of Flomoxef are necessary(30,31). Brummer et al.
evaluated the benefits of adding Metronidazole to Cefuroxime as antibiotic prophylaxis during hysterectomy
on a cohort of 5,279 women from 53 hospitals from
Finland(32). The authors concluded that Cefuroxime
was effective, whereas Metronidazole appeared to be
ineffective, with no additional risk-reduction when
added to Cefuroxime. Cefuroxime had a protective
effect on total infection, with an adjusted odds ratio
of 0.29 (95% CI =0.22-0.39). The absence of Cefuroxime (Cefuroxime versus Cefuroxime + metronidazole)
was associated with an increase in overall infections
(abdominal hysterectomy, OR = 3.63, 95% CI = 1.996.65; laparoscopic hysterectomy, OR = 3.53, 95%CI =
1.74-7.18), febrile events (abdominal hysterectomy,
OR = 2.86, 95% CI = 1.09-7.46; laparoscopic hysterectomy, OR = 13.19, 95% CI = 3.36-47.49), and wound
infections in abdominal hysterectomy (OR = 6.88, 95%
CI = 1.09-7.49)(32).
A review of the adherence to guidelines for surgical
antibiotic prophylaxis, published in 2015, showed the
following: an inappropriate indication for prophylaxis
ranging from 2.3%-100%, a correct time for antibiotic
administration ranging from 12.73%-100%, an adequate discontinuation in 5.8%-91.4%, and an adequate
antibiotic prophylaxis in 0.3%-84.5%(33).

Conclusions

Timely administration of adequate antibiotics and
a meticulous surgical technique are mandatory for
effectively decreasing postoperative infectious complications. Thorough adherence to international recommendations for antibiotic prophylaxis discontinuation
within 24 hours should minimize the adverse events
of antibiotic usage. n
Vol. 12 • No. 45 (3/2016)

References

Negoi et al.

1. Bratzler DW, Houck PM, Richards C, Steele L, Dellinger EP, Fry DE, Wright
C, Ma A, Carr K, Red L. Use of antimicrobial prophylaxis for major surgery:
Baseline results from the national surgical infection prevention project.
Archives of surgery (Chicago, Ill. : 1960) 2005, 140, 174-82, doi:10.1001/
archsurg.140.2.174
2. Clifford V , Daley A. Antibiotic prophylaxis in obstetric and gynaecological
procedures: A review. Australian and New Zealand Journal of Obstetrics and
Gynaecology 2012, 52, 412-9, doi:10.1111/j.1479-828X.2012.01460.x
3. Mahdi H, Gojayev A, Buechel M, Knight J, SanMarco J, Lockhart D, Michener
C , Moslemi-Kebria M. Surgical site infection in women undergoing surgery
for gynecologic cancer. International journal of gynecological cancer :
official journal of the International Gynecological Cancer Society 2014, 24,
779-86, doi:10.1097/igc.0000000000000126
4. Bratzler DW, Hunt DR. The surgical infection prevention and surgical
care improvement projects: National initiatives to improve outcomes
for patients having surgery. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of America 2006, 43, 322-30,
doi:10.1086/505220
5. Morrill MY, Schimpf MO, Abed H, Carberry C, Margulies RU, White AB,
Lowenstein L, Ward RM, Balk EM, Uhlig K , Sung VW. Antibiotic prophylaxis
for selected gynecologic surgeries. International Journal of Gynecology and
Obstetrics 2012, 120, 10-5, doi:10.1016/j.ijgo.2012.06.023
6. Anderson DJ, Podgorny K, Berríos-Torres SI, Bratzler DW, Dellinger EP,
Greene L, Nyquist A-C, Saiman L, Yokoe DS, Maragakis LL, Kaye KS.
Strategies to prevent surgical site infections in acute care hospitals: 2014
update. Infection control and hospital epidemiology : the official journal
of the Society of Hospital Epidemiologists of America 2014, 35, 605-27,
doi:10.1086/676022
7. Steinberg JP, Braun BI, Hellinger WC, Kusek L, Bozikis MR, Bush AJ,
Dellinger EP, Burke JP, Simmons B , Kritchevsky SB. Timing of antimicrobial
prophylaxis and the risk of surgical site infections: Results from the trial to
reduce antimicrobial prophylaxis errors. Annals of Surgery 2009, 250, 10-6,
doi:10.1097/SLA.0b013e3181ad5fca
8. Weber WP, Marti WR, Zwahlen M, Misteli H, Rosenthal R, Reck S,
Fueglistaler P, Bolli M, Trampuz A, Oertli D , Widmer AF. The timing of
surgical antimicrobial prophylaxis. Annals of Surgery 2008, 247, 918-26,
doi:10.1097/SLA.0b013e31816c3fec
9. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, Fish
DN, Napolitano LM, Sawyer RG, Slain D, Steinberg JP , Weinstein RA. Clinical
practice guidelines for antimicrobial prophylaxis in surgery. American
Journal of Health-System Pharmacy 2013, 70, 195-283, doi:10.2146/
ajhp120568
10. Mohri Y, Tonouchi H, Kobayashi M, Nakai K , Kusunoki M. Randomized
clinical trial of single- versus multiple-dose antimicrobial prophylaxis in
gastric cancer surgery. The British Journal of Surgery 2007, 94, 683-8,
doi:10.1002/bjs.5837
11. Slobogean GP, Kennedy SA, Davidson D , O’Brien PJ. Single- versus
multiple-dose antibiotic prophylaxis in the surgical treatment of closed
fractures: A meta-analysis. Journal of Orthopaedic Trauma 2008, 22, 26469, doi:10.1097/BOT.0b013e31816b7880
12. Uppal S, Harris J, Al-Niaimi A, Swenson CW, Pearlman MD, Reynolds RK,
Kamdar N, Bazzi A, Campbell DA , Morgan DM. Prophylactic antibiotic
choice and risk of surgical site infection after hysterectomy. Obstetrics and
Gynecology 2016, 127, 321-9, doi:10.1097/aog.0000000000001245
13. Mangram AJ, Horan TC, Pearson ML, Silver LC , Jarvis WR. Guideline for
prevention of surgical site infection, 1999. Centers for disease control and
prevention (cdc) hospital infection control practices advisory committee.
American Journal of Infection Control 1999, 27, 97-132; quiz 133-134;
discussion 196
14. Minas V, Gul N , Rowlands D. Role of prophylactic antibiotics in endoscopic
gynaecological surgery; a consensus proposal. Gynecological Surgery 2014,
11, 153-6, doi:10.1007/s10397-014-0841-9
15. Schimpf MO, Morrill MY, Margulies RU, Ward RM, Carberry CL , Sung
VW. Surgeon practice patterns for antibiotic prophylaxis in gynecologic
surgery. Female Pelvic Medicine & Reconstructive Surgery 2012, 18, 281-5,
doi:10.1097/SPV.0b013e31826446ba
16. Kocak I, Ustun C, Emre B , Uzel A. Antibiotics prophylaxis in laparoscopy.
Ceska gynekologie / Ceska lekarska spolecnost J. Ev. Purkyne 2005, 70,
269-72.
17. Cormio G, Bettocchi S, Ceci O, Nappi L, Di Fazio F, Cacciapuoti C ,

Vol. 12 • No. 45 (3/2016)

Antibiotic prophylaxis in gynecological surgery...

gineco
eu

Selvaggi L. Antimicrobial prophylaxis in laparoscopic gynecologic surgery:
A prospective randomized study comparing amoxicillin-clavulanic acid
with cefazolin. Journal of Chemotherapy (Florence, Italy) 2003, 15, 574-8,
doi:10.1179/joc.2003.15.6.574
18. Litta P, Sacco G, Tsiroglou D, Cosmi E , Ciavattini A. Is antibiotic
prophylaxis necessary in elective laparoscopic surgery for benign
gynecologic conditions? Gynecologic and Obstetric Investigation 2010, 69,
136-9, doi:10.1159/000267322
19. Hassen C, Moller C, Daugbjerg S, Utzon J, Kehlet H , Ottesen B.
Establishment of a national danish hysterectomy database : Preliminary
report on the first 13,425 hysterectomies. Vol. 63 (Lippincott Williams &amp;
Wilkins, 2008).
20. Gadducci A, Cosio S, Spirito N , Genazzani AR. The perioperative
management of patients with gynaecological cancer undergoing
major surgery: A debated clinical challenge. Critical Reviews in
Oncology/Hematology 2010, 73, 126-40, doi:http://dx.doi.org/10.1016/j.
critrevonc.2009.02.008
21. Lachiewicz MP, Moulton LJ , Jaiyeoba O. Infection prevention and
evaluation of fever after laparoscopic hysterectomy. JSLS: Journal of the
Society of Laparoendoscopic Surgeons 2015, 19, e2015.00065, doi:10.4293/
JSLS.2015.00065
22. Reichman DE , Greenberg JA. Reducing surgical site infections: A review.
Reviews in Obstetrics and Gynecology 2009, 2, 212-21.
23. Faro C , Faro S. Postoperative pelvic infections. Infectious disease clinics
of North America 2008, 22, 653-63, vi, doi:10.1016/j.idc.2008.05.005
24. Tanner J, Norrie P , Melen K. Preoperative hair removal to reduce surgical
site infection. The Cochrane Database of Systematic Reviews, Cd004122,
doi:10.1002/14651858.CD004122.pub4 (2011).
25. Mahdi H, Goodrich S, Lockhart D, DeBernardo R , Moslemi-Kebria M.
Predictors of surgical site infection in women undergoing hysterectomy
for benign gynecologic disease: A multicenter analysis using the national
surgical quality improvement program data. Journal of Minimally Invasive
Gynecology 2014, 21, 901-9, doi:10.1016/j.jmig.2014.04.003
26. Blikkendaal MD, Schepers EM, van Zwet EW, Twijnstra ARH , Jansen FW.
Hysterectomy in very obese and morbidly obese patients: A systematic
review with cumulative analysis of comparative studies. Archives of
Gynecology and Obstetrics 2015, 292, 723-38, doi:10.1007/s00404-0153680-7.
27. Roy S, Patkar A, Daskiran M, Levine R, Hinoul P , Nigam S. Clinical and
economic burden of surgical site infection in hysterectomy. Surgical
Infections 2014, 15, 266-73, doi:10.1089/sur.2012.163
28. Bakkum-Gamez JN, Dowdy SC, Borah BJ, Haas LR, Mariani A, Martin JR,
Weaver AL, McGree ME, Cliby WA , Podratz KC. Predictors and costs of
surgical site infections in patients with endometrial cancer. Gynecologic
Oncology 2013, 130, 100-6, doi:10.1016/j.ygyno.2013.03.022
29. Prescott LS, Aloia TA, Brown AJ, Taylor JS, Munsell MF, Sun CC, Schmeler
KM, Levenback CF , Bodurka DC. Perioperative blood transfusion in
gynecologic oncology surgery: Analysis of the national surgical quality
improvement program database. Gynecologic Oncology 2015, 136, 65-70,
doi:10.1016/j.ygyno.2014.11.009
30. Mikamo H, Yamagishi Y, Kato Y, Fukao A , Murakami N. Randomized,
multicenter trial of antibiotic prophylaxis for abdominal extended
hysterectomy in patients with gynecological malignancies: Single dose vs 4
doses of a second-generation cephalosporin. American Journal of Infection
Control 2008, 36, E68, doi:http://dx.doi.org/10.1016/j.ajic.2008.04.078
31. Ito K, Hayasaki M , Tamaya T. Pharmacokinetics of cephem antibiotics in
exudate of pelvic retroperitoneal space after radical hysterectomy and
pelvic lymphadenectomy. Antimicrobial Agents and Chemotherapy 1990,
34, 1160-4.
32. Brummer THI, Heikkinen AM, Jalkanen J, Fraser J, Mäkinen J, Tomás E,
Seppälä T, Sjöberg J , Härkki P. Antibiotic prophylaxis for hysterectomy,
a prospective cohort study: Cefuroxime, metronidazole, or both? BJOG:
An International Journal of Obstetrics & Gynaecology 2013, 120, 1269-76,
doi:10.1111/1471-0528.12178
33. Gouvêa M, Novaes CdO, Pereira DMT , Iglesias AC. Adherence to guidelines
for surgical antibiotic prophylaxis: A review. The Brazilian Journal of
Infectious Diseases 2015, 19, 517-24, doi:http://dx.doi.org/10.1016/j.
bjid.2015.06.004

145

