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ABSTRACT
Clefts of the primary and secondary palate represent one of the commonest
congenital anomaly for which surgical correction is required. The perioperative
care of the patients varies widely across centers and among surgeons and
range from preoperative swab of palatal clefts for microbiological studies to
prophylactic and or therapeutic antibiotic care. These practices have economic
implications especially in the Low and Middle Income Countries (LMIC)
where the cost of care are borne directly by the parents. The clinical implications
of indiscriminate antibiotic use may also include development of resistant
strains and hypersensitivity reactions which may be life threatening. Surgical
site infections and its possible sequelae of dehiscence and fistulae is another
concern for the surgeon and the patient.
This review examines the microbiological pathogens, surgeon’s perspectives
as well as the current evidences for the use of perioperative antibiotic therapy
in orofacial cleft surgery and concludes with a need for a large multicenter
randomized clinical trial to answer critical aspects of the subject.
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INTRODUCTION
The oral cavity and nasopharynx of children with
unrepaired cleft lip and palate are recognized to be at
an increased risk of colonization by bacterial
pathogens. Significant interest has been generated
among clinicians about the role of infections in the
development of complications following cleft surgery
in these patients. A causal relationship has long been
established between infection and failure of surgical
repair1-3.
Several publications on children with clefts have
identified oral flora of microorganisms pre-operatively
and the association of post-operative complications
with pathogenic organisms found in the perioperative
period4-7. These complications can result in systemic
infection for the child, secondary heamorrhage, wound
dehiscence, palatal fistulae with resultant prolonged
hospital stay. Subsequent morbidities may include poor
speech, impaired appearance and impaired facial
development 8. Hupkens et al. 9 reported a strong
association between preoperative cultures especially of
Group A Streptococcus and Staphylococcus aureus
and postoperative palatal dehiscence. Previous studies
have also confirmed that patients with orofacial clefts
are at increased risk for the development of caries
and periodontal diseases compared to noncleft
children10,11.

Primary closure of cleft lip and palate is classified as a
clean contaminated operation, and wound infection is
a recognized risk. The risks are associated with the
duration of operation especially with primary cleft
operations often requiring 1–2 h of operating time. 12
The consequences of surgical wound infection after
repair of cleft lip or palate can be devastating in both
the short and the long term. A major wound infection
after primary repair of a cleft anomaly is likely to
require a further admission for a secondary
intervention; however, final outcomes such as speech
and growth may also be compromised.
Antibiotics are likely to reduce the incidence of wound
infection and complications, but this has never been
clearly shown in randomized clinical trials in repair of
clefts8. Despite the beneficial effects of antibiotics, its
widespread use may result in increasing rates of
antibiotic resistance in addition to increased cost of
care especially for families making out of pocket
payment for their children’s care13. This can constitute
additional burden on such parents. Unfortunately, there
is currently no global, regional or national guidelines
for the rational use of antibiotic prophylaxis in repair
of orofacial clefts.
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This review seeks to evaluate the arguments for or
against the use of peri-operative antibiotics therapy
for CLP surgeries based on available literature and
draw conclusions that could guide rational choice by
surgeons and other practitioners.

transient population of microorganisms consisting of
intestinal bacteria26. The spectrum of organisms at this
stage depends mainly on factors such as the gestational
age of the baby, the mode of delivery, type of feeding
and the length of hospital stay26-32.

Bacteremia in Cleft and Oral Surgeries
Several studies have documented significant bacteremia
following cleft lip and palate and intraoral surgeries1419
. These procedures were diverse and ranged from
cleft lip and palate (CLP) surgeries, tooth extraction
and removal of osteosynthesis plates, third molar
surgeries and some maxillofacial procedures. Previous
assertions have been that bacteremia associated with
oral surgeries in healthy individuals is transient without
significant sequel20,21. However, a recent study has
documented bacteremia following cleft lip and palate
surgeries persisting for up to 15 minutes in 53% of
the patients19. The bacteremia in this group of patients
was also higher than those for oral procedures such as
orthodontic procedures and root scaling. The
implication of the finding is that cleft-related surgery
could be harmful in patients at risk, especially those
with associated cardiac anomalies. Factors that were
associated with development of bacteremia in patients
with CLP anomaly included age less than 62.3 months
and the male gender (59.4%), although these factors
were not statistically significant. On the relationship
between bacteremia and the specific type of surgery,
the authors found that the prevalence of bacteremia
in cleft lip surgery was 40.9%, whereas the incidence
in cleft palate surgery was 33.3%. A prevalence of
50% was recorded for alveoloplasty. No reason was
proposed for these differences. It was also found that
bacteremia associated with CLP surgeries in the study
was polymicrobial, similar to findings from several
other studies that reported polymicrobial bacteraemia
following other dental procedures 14,16,18,22 . These
organisms in the oral cavity can gain access into the
blood stream during these procedures23-25.

The early oral microbiota occurring within several
hours following delivery is composed of viridans
streptococci and Streptococcus salivarius (S. salivarius),
which are commensals permanently colonizing the oral
cavity28. Along with other bacteria, they participate in
the formation of a “colonization cascade” that
determines future indigenous microbiota 28,29,33 .
Congenital orofacial malformation affects the structure
and functions of the oral cavity, thereby significantly
modifying its characteristics 9 . Both abnor mal
morphology and improper function of the oral cavity
in newborns with cleft palate create a different
environment from that of healthy neonates. Therefore,
these abnormalities may affect oral microbiota34.

Based on their findings, Adeyemo et al19 advocated
for the need for prophylactic antibiotic therapy for
CLP because of the patients with associated congenital
heart defects and the risks for bacteria endocarditis in
this group of patients.
Bacteriology of Oral Flora
The oral cavity, which remains sterile throughout
prenatal development, becomes a diverse ecosystem
colonized by several microorganisms during the first
few hours after delivery. The skin and mucus
membranes of neonates are colonized by microbiota
as a result of contact with the external environment. A
significant part of the oral microbiota in the early
neonatal period originates from the mother and is

The oral cavity is replete with diverse strains of
microorganisms. Organisms that are commonly found
include Staphylococcus aureus (SA) and b-hemolytic
streptococci (bHS), when compared with the normal
population19,34,35. More than 500 different bacteria
strains have been identified in the oral cavity36. The
oral microbial community is normally in equilibrium,
but a compromise of the ecological balance can occur
and result in surgical site infection. A list of the most
important bacteria commonly isolated from the oral
cavity is presented in Table 137.
Antibiotic Therapy in Cleft Surgery
Operations in the aero digestive tract are frequently
considered as clean contaminated and the incidence
of surgical site infections (SSI) is about 10 to 15%
which represents a significant health burden 38. By
definition, a SSI is an infection that develops within 30
days after an operation or within 1 year of an implant
being placed, where the infection appears to be related
to the surgery39. Perioperative antibiotics are generally
used in surgery to prevent SSI. In contrast to
therapeutically used antibiotics, the perioperative
treatment aims to reduce contamination of the bacterial
flora in the specific surgical area. The basic purpose
of antibiotic prophylaxis is, therefore, to provide an
adequate drug level in the tissues before, during, and
for the shortest possible time after the procedure 38.
Prophylactic antibiotic treatment is defined as the use
of antibiotics before, during, or after a diagnostic,
therapeutic, or surgical procedure to prevent infectious
complications. It has been estimated that approximately
half of SSIs are preventable by application of
evidence-based strategies40.
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Table 1: Bacteria commonly isolated from the oral cavity
Genus
Strict anaerobic bacteria
Gram-negative rods
Porphyromonas
Prevotella

Species

Fusobacterium
Mitsuokella
Selenomonas
Campylobacter
Treponema
Bacteroides

P. gingivalis, P. endodontalis, P. catoniae
P. oralis, P. oris, P. buccae, P. corporis, P. denticola, P. loescheii,
P. intermedia, P. nigrescens, P. melaninogenica,
F. nucleatum spp. nucleatum, spp. vincentii, spp. polymorphum
M. dentalis
S. sputigena, S. noxia
C. sputorum, C. rectus, C. curvus
T. denticola, T. vincentii, T. socranski
B. forsythus

Gram-positive rods
Eubacterium
Propionibacterium
Lactobacillus
Actinomyces
Arachnia

E. alactolyticum, E. lentum, E. yurii
P. acnes, P. propionicus, P. jensenii, P. granulosum, P. avidum
L. catenaforme, L. crispatus, L. oris, L. uli, L. grasseri
A. israelii, A. odontolyticus, A. meyeri
A. propionica

Gram-negative cocci
Veillonella

V. parvula, V. alcalescens

Gram-positive cocci
Peptostreptococcus

P. asaccharolyticus, P. magnus, P. micros, P. anaerobius P. prevotii

Facultative anaerobic bacteria
Gram-negative rods
Eikenella
Capnocytophaga
Actinobacillus
Actinobacillus
Haemophilus
Gram-positive rods
Corynebacteriu
Actinomyces
Rothia
Lactobacillus
Gram-negative cocci
Neisseria
Branhamella
Gram-positive cocci
Streptococcus

E. corrodens
C. ochracea, C. sputigena, C. gingivalis, C. haemolytica, C.
granulosa
A. actinomycetemcomitans
A. actinomycetemcomitans
H. aphrophilus H. influenzae, H. parainfluenzae, H.
paraphrophilus, H. segnis
C. xerosis, C. matruchotii
A. naeslundii, A. viscosus
R. dentocariosa
L. acidophilus, L. brevis, L. buchneri, L. casei, L. salivarius, L.
fermentum
N. flavescens, N. mucosa, N. sicca, N. subflava
B. catarrhalis
S. mutans, S. sanguis, S. salivarius, S. sobrinus, S. rattus, S. downei,
S. mitis, S. milleri, S. oralis, S. intermedius, S. constellatus
S. aureus, S. epidermidis
E. faecalis, E. faecium

Staphylococcus
Enterococcus

Based on Mouton and Robert (2)
The Scottish Intercollegiate GL Network (SIGN)
guideline “Antibiotic prophylaxis in surgery” defines
two regimens; the short-term prophylaxis administered
any time before or after surgery for up to 24 h after
the surgical intervention and long-term antibiotic
prophylaxis that is continued for longer than 24 h. In

contrast, therapeutic antibiotic treatment is used to
reduce the growth or reproduction of bacteria,
including eradication therapy. Antimicrobial therapy is
then prescribed to clear infection by an organism or
to clear an organism that is colonizing a patient but is
not causing infection41.
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Despite the obvious benefits of antibiotics, their
excessive and indiscriminate use may not only be
uneconomical but also result in the risk for developing
multiple drug resistance in bacteria which is claimed
to be a major cause of the failure of therapy in many
human infections 42. Therefore, appropriate use of
antibiotics is seen as a national health priority to prevent
the morbidity of infections and the development of
resistant organisms40.
The consequences of surgical wound infection after
repair of cleft lip or palate can be devastating in both
the short and the long term. A major wound infection
after primary repair of a cleft is likely to require a
further admission for a secondary intervention;
however, final outcomes such as speech and growth
may also be compromised. Antibiotics are likely to
reduce the incidence of wound infection and
complications8 but there are limited randomized clinical
trials on the use of perioperative antibiotics in repair
of clefts.
A survey among surgeons doing primary cleft surgery
in the UK and Ireland showed a lack of consensus
and considerable disparity among cleft centres in the
UK about antibiotic prophylaxis for primary cleft
surgery. Most of these cleft surgeons use an antibiotic
for prophylaxis during repair of a cleft lip, some
surgeons continue this for 5 days although there is no
supporting evidence of additional benefit. Unusually,
a slightly higher proportion of surgeons would not
use any form of antibiotic prophylaxis for repair of a
cleft palate than for isolated repair of a cleft lip, and
although nearly half would not use any antibiotic
prophylaxis afterwards, a third would continue to give
it for 5 days8.
A similar survey among members of the American
Cleft Palate-Craniofacial Association found out that
eighty-five percent of the surgeons administered
prophylactic antibiotics, including 26% who used a
single preoperative dose. A further 23% gave 24 hours
of postoperative therapy; 12% used 25 to 72 hours,
16% used 4 to 5 days, and 12% used 6 to 10 days.
Five percent of surgeons administered penicillin, 64%
administered a first-generation cephalosporin, 13%
administered ampicillin/sulbactam, and 8% gave
clindamycin. The authors also retrospectively reviewed
311 patients out of which 173 received antibiotics and
138 did not. They found out that delayed healing and
fistula rates did not differ between the groups: 16.8%
versus 15.2% (p = 0.71) and 2.9% versus 1.4% (p =
0.47), respectively43.

higher incidence of early complications (13.8%) among
the patients in the placebo group compared to 8.7%
(p=0.175) in the antibiotic group which consisted of
a five-day course of postoperative oral amoxicillin
(50mg/kg/day). The study also found a higher
incidence of fistulae (17.1%) in the placebo group
compared to the antibiotic group (10.7%) (p= 0.085).
These differences in the early and late complication
rates were however not statistically significant44. A large
retrospective series comprising 3,108 patients from
India found no difference in the wound infection rates
between the group which had postoperative antibiotics
and the group which did not45.
CONCLUSION
Although the efficacy of perioperative prophylactic
antibiotics in preventing postoperative wound
infections after clean-contaminated surgery where the
aerodigestive tract is violated has been clearly
established in clinical trials46-48, only scarce evidence exists
for its use in cleft lip, alveolus and palate surgery.
Primary efficiency endpoint was occurrence of
postoperative fistulae. Here, antibiotic prophylaxis as
single shot or 5-day regime failed to show reduction
of statistical significance43,44. In addition, incidence of
wound infections was low even without the use of
postoperative antibiotics 45. Up to date, the use of
antibiotic prophylaxis in cleft lip and palate surgeries
have not been substantiated. A large multicenter
randomized clinical trial with specific selection criteria
is recommended to further elucidate the benefit or
otherwise of prophylactic and therapeutic antibiotic
therapy in the surgical management of orofacial cleft.
REFERENCES
1. Kilner TP. Cleft lip and palate repair technique.
London: St Thomas’s Hospital Report. 1937;127–
140
2. Moore MD, Lawrence WT, Ptak JJ, Trier WC.
Complications of primary palatoplasty: a twentyone-year review. Cleft Palate J. 1988;25: 156–162.
3. Mercer NS. The use of preoperative swabs in cleft
lip and palate repair. Br J Plast Surg. 2002;55:176–
177
4. Myburgh HP, Bütow KW. Cleft soft palate
reconstruction: prospective study on infection and
antibiotics. Int J Oral Maxillofac Surg. 2009;
38:928–932.
5. Rennie A, Treharne LJ, Richard B. Throat swabs
taken on the operating table prior to cleft palate
repair and their relevance to outcome: a
prospective study. Cleft Palate Craniofac J. 2009;
46: 275–279.

A prospective, double blind randomized placebo
controlled clinical trial conducted in India reported a
Annals of Ibadan Postgraduate Medicine. Vol. 18 2020 Cleft Supplement

S54

6. Cocco JF, AntonettiJ W, Burns JL, et al.
Characterization of the nasal, sublingual, and oro
pharyngeal mucosa microbiota in cleft lip and
palate individuals before and after surgical repair.
Cleft Palate Craniofac J. 2010; 47:151–5.
7. Thomas GP, Sibley J, Goodacre TE, et al. The
value of microbiological screening in cleft lip and
palate surgery. Cleft Palate Craniofac J. 2012; 49:
708–713.
8. Smyth AG, Knepil GJ. Prophylactic antibiotics
and surgery for primary clefts British Journal of
Oral and Maxillofacial Surgery. 2008; 46:107–109.
9. Costa B., de Oliveira Lima JE., Gomide MR.,
and da Silva Rosa OP Clinical and microbiological
evaluation of the periodontal status of children
with unilateral complete cleft lip and palate. Cleft
Palate-Craniofac J. 2003;40(6):585–589.
10. Cheng LL, Moor SL, Ho CTC. Predisposing
factors to dental caries in children with cleft lip
and palate: a review and strategies for early
prevention Cleft Palate Craniofac J. 2007;44(1):67–
72.
11. Hupkens P, Lauret GJ, Dubelaar IJM, Hartman
EHM, Spauwen PHM. Prevention of wound
dehiscence in palatal surgery by preoperative
identification of group A Streptococcus and
Staphylococcus aureus. Eur J Plast Surg.
2007;29(7):321–325.
12. Culver DH, Horan TC, Gaynes RP, Eykyn SJ, et
al. Surgical wound infection rates by wound class,
operative procedure and patient risk index.
National Nosocomial Infections Surveillance
System. Am J Med 1991;91(Suppl. 3B):152–157.
13. Gold HS, Moellering RC. Antimicrobial drug
resistance. N Engl J Med. 1996;335:1445–1453.
14. Otten JE, Pelz K, Christmann G. Anaerobic
bacteremia following tooth extraction and
removal of osteosynthesis plates. J Oral Maxillofac
Surg. 1987;45:477Y480.
15. Roberts GJ. Dentists are innocent! ‘‘Everyday’’
bacteremia is the real culprit: a review and
assessment of the evidence that dental surgical
procedures are a principal cause of bacterial
endocarditis in children. Pediatr Cardiol.
1999;20:317Y325.
16. Takai S, Kuriyama T, Yanagisawa M, et al.
Incidence and bacteriology of bacteremia
associated with various oral and maxillofacial
surgical procedures. Oral Surg Oral Med Oral
Pathol Radiol Endod. 2005;99:292Y298.
17. Tomas I, Pereira F, Llucian R, et al. Prevalence of
bacteremia following third molar surgery. Oral
Dis. 2008;14:89Y94.
18. Olsen I. Update on bacteraemia related to dental
procedures. Transfus Apher Sci. 2008;39:173Y178

19. Adeyemo WL, Adeyemi MO, Ogunsola FT, et
al. Prevalence and bacteriology of bacteremia
associated with cleft lip and palate surgery. J
Craniofac Surg. 2013; 24: 1126–1131.
20. Peterson LJ, Peacock R. The incidence of
bacteremia in pediatric patients following tooth
extraction. Circulation. 1976 ;53: 676 – 679.
21. Pejcic A, Pesevska S, Grigorov I, et al.
Periodontitis as a risk factor for general disorders.
Acta Fac Med Naiss. 2006;23: 59-63.
22. Heimdahl A, Hall G, Hedberg M, et al. Detection
and quantitation by lysis-filtration of bacteremia
after different oral surgical procedures. J Clin
Microbiol 1990;28:2205Y2209
23. Chagadasan V. Oral sepsis and focal oral
infections. Singapore Med J 1980;21:763Y765
24. Wilson W, Taubert KA, Gewitz M, et al.
Prevention of infective endocarditis: guidelines
from the American Heart Association. J Am Dent
Assoc 2007;138:739Y745
25. Enabulele OI, Aluyi HAS, Omokao O. Incidence
of bacteraemia following teeth extraction at the
Dental Clinic of University of Benin Teaching
Hospital, Benin City, Nigeria. Afr J Biotech
2008;7:1390Y1393.
26. Nolte W. Physiology and growth of microorganisms, in Oral Microbiology with Basic
Microbiology and Immunology. 1977. 25–28, The
CV Mosby Company, St. Louis, Mo, USA, 3rd
edition.
27. Socransky SS, Manganiello SD. The oral
microbiota of man from birth to senility, Journal
of Periodontology. 1971;42(8):485–496.
28. Rotimi VO, Duerden BI. The development of
the bacterial flora in normal neonates. J Med
Microbiol. 1981;14(1):51–62.
29. Kononen E. Development of oral bacterial flora
in young children, Ann Med. 2000;32(2):107–112.
30. Kononen E. Anaerobes in the upper respiratory
tract in infancy. Anaerobe. 2005;11(3):131–136.
31. Lif Holgerson P, Harnevik L, Hernell O, et al.
Mode of birth delivery affects oral microbiota in
infants. J Dent Res. 2011;90(10):1183–1188.
32. Holgerson PL, Vestman NR, Claesson R. et al.,
Oral microbial profile discriminates breast-fed
from formula-fed infants, J Pediatr Gastroenterol
Nutr. 2013;56(2):127–136
33. Kononen E, Kanervo A, Takala A, Asikainen S,
Jousimies-Somer H. Establishment of oral
anaerobes during the first year of life. J Dent Res.
1999;78(10):1634–1639.
34. Arief EM, Mohamed Z, and Idris FM, Study of
viridans streptococci and Staphylococcus species
in cleft lip and palate patients before and after
surgery. Cleft Palate Craniofac J. 2005; 42(3): 277–
279.

Annals of Ibadan Postgraduate Medicine. Vol. 18 2020 Cleft Supplement

S56

35. Chuo CB, Timmons MJ. The bacteriology of
children before primary cleft lip and palate surgery.
Cleft Palate Craniofac J. 2005;42:272–276
36. Moore WEC., Moore LV. The bacteria of
periodontal diseases, Periodontology 2000 5
(1994) 66–77
37. Mouton C, Robert JC. Infections loco-régionales
et métastase des infections bucco-dentaires, in:
Mouton C. Robert JC. (Eds.), Pathologies buccales
d’origine bactérienne, Masson, Paris, 1994. 161–
173.
38. Wahab PU, Narayanan V, Nathan S, Madhulaxmi.
Antibiotic prophylaxis for bilateral sagittal split
osteotomies: a randomized, double-blind clinical
study. Int J Oral Maxillofac Surg. 2013;42:352-355.
39. Mercuri LG. Avoiding and managing temporomandibular joint total joint replacement surgical
site infections. J Oral Maxillofac Surg. 2012; 70:
2280–2289.
40. Berrios-Torres SI, Umscheid CA, Bratzler DW,
et al. Centers for disease control and prevention
guideline for the prevention of surgical site
infection, 2017. JAMA Surg. 2017;152(8):784-791.
41. Scottish Intercollegiate Guidelines Network
(SIGN). Antibiotic prophylaxis in surgery. (SIGN
publication no 104) 2014; 2008. http://www.just.
edu.jo/ar/DIC/ClinicGuidlines/Antibiotic%
20prophylaxis%20in%20surgery.pdf

42. Langer man A, Ham SA, Pisano J, et al.
Laryngectomy complications are associated with
perioperative antibiotic choice. Otolaryngol Head
Neck Surg. 2015;153:60– 68.
43. Rottgers SA, Camison L, Mai R, et al. Antibiotic
use in primary palatoplasty: a survey of practice
patterns, assessment of efficacy, and proposed
guidelines for use. Plast Reconstr Surg. 2016; 137:
574–582.
44. Aznar ML, Schonmeyr B, Echaniz G, et al. Role
of postoperative antimicrobials in cleft palate
surgery: prospective, double-blind, randomized,
placebo-controlled clinical study in India. Plast
Reconstr Surg. 2015;136:59e– 66e.
45. Schonmeyr B, Wendby L, Campbell A. Early
surgical complications after primary cleft lip repair:
a report of 3108 consecutive cases. Cleft Palate
Craniofac J. 2015;52:706–710.
46. Man LX, Beswick DM, Johnson JT. Antibiotic
prophylaxis in uncontaminated neck dissection.
Laryngoscope. 2011;121:1473.
47. Knepil GJ, Loukota RA. Outcomes of
prophylactic antibiotics following surgery for
zygomatic bone fractures. J Cranio-maxillofac
Surg. 2010;38:131–133.
48. Blatt S, Al-Nawas B. A systematic review of latest
evidence for antibiotic prophylaxis and therapy in
oral and maxillofacial surgery. Infection. 2019.
doi:10.1007/s15010-019-01303-8.

Annals of Ibadan Postgraduate Medicine. Vol. 18 2020 Cleft Supplement

S57

