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    Abstract
Background: Foreign bodies lodged in the nasal cavity are a common problem in children, and their removal can be challenging. The published studies relating to the “mother’s kiss” all take the form of case reports and case series. We sought to assess the efficacy and safety of this technique.

Methods: We performed a comprehensive search of the Cochrane library, MEDLINE, CINAHL, Embase, AMED Complementary and Allied Medicine and the British Nursing Index for relevant articles. We restricted the results to only those studies involving humans. In addition, we checked the references of relevant studies to identify further possibly relevant studies. We also checked current controlled trials registers and the World Health Organization search portal. Our primary outcome measures were the successful extraction of the foreign object from the nasal cavity and any reported adverse effects. We assessed the included studies for factors that might predict the chance of success of the technique. We assessed the validity of each study using the Newcastle–Ottawa scale.

Results: Eight relevant published articles met our inclusion criteria. The overall success rate for all of the case series was 59.9% (91/152). No adverse effects were reported.

Interpretation: Evidence from case reports and case series suggests that the mother’s kiss technique is a useful and safe first-line option for the removal of foreign bodies from the nasal cavities of children.


Nasal foreign bodies are a common problem in children, most frequently occurring between the ages of 2 and 5 years, and their removal can be challenging.1,2 Children in this age group have a natural fear of the unknown, and providing care to them can be difficult, especially if previous attempts to remove the foreign body have been painful.
Potential complications, most notably the risk of aspiration of the foreign body, mean that objects should be removed from the nasal cavity in a timely fashion. Various techniques have been described: instrumental extraction (using a hook or nasal forceps), suction, balloon catheters,3 cyanoacrylate glue4 and various positive-pressure techniques, the simplest of which is to ask the child to blow his or her nose while occluding the unaffected nostril. However, this technique is only possible for older children.5 Alternatively, a bag valve mask can be applied over the child’s face, the bag then squeezed to apply a puff of air into the child’s mouth;6 a male–male tube adaptor can be attached to an oxygen or air outlet via oxygen tubing placed in the unaffected nostril;7 or the “mother’s kiss” or “parent’s kiss” technique can be used.
The mother’s kiss was first described in 1965 by Vladimir Ctibor, a general practitioner from New Jersey.8 The mother, or other trusted adult, places her mouth over the child’s open mouth, forming a firm seal as if about to perform mouth-to-mouth resuscitation. While occluding the unaffected nostril with a finger, the adult then blows until they feel the resistance caused by closure of the child’s glottis, at which point the adult gives a sharp exhalation to deliver a short puff of air into the child’s mouth. This puff of air passes through the nasopharynx, out through the unoccluded nostril and, if successful, results in the expulsion of the foreign body. The procedure is fully explained to the adult before starting, and the child is told that the parent will give him or her a “big kiss” so that minimal distress is caused to the child. The procedure can be repeated a number of times if not initially successful. A modified mother’s kiss technique has been described,9 which involves the adult blowing into a straw in the child’s mouth. We did not include this technique in our review.
Although the mother’s kiss technique has been sporadically mentioned in the literature in case reports and case series, it has yet to gain widespread acceptance. It is not a suitable intervention for evaluation using a randomized controlled trial, because there is no appropriate control group: nontreatment is unacceptable, and there is no gold standard for comparison.
Randomized controlled trials are considered to be the best trial design, but some treatments result in a dramatic effect that may not require randomized trials.10 The mother’s kiss technique falls into this category, because the foreign body will not usually move without intervention. Hence, case reports are sufficient to show that the technique sometimes works. However, a systematic review is needed to clarify how often it works and under what circumstances.
We sought to examine the existing evidence for the efficacy and safety of the mother’s kiss technique, to help clinicians understand this evidence and to confirm or refute the appropriateness of current practice.
Although systematic reviews of randomized controlled clinical trials are now common, it is rare to see a report of a systematic review of case reports or case series, and the methods for performing such a review are less clearly defined and tested. The principal elements of a systematic review are the location, appraisal and synthesis of individual studies; however, there are pitfalls to traditional systematic reviews of clinical trials that can introduce bias and inaccuracy in the results, which must be avoided. For this systematic review of case reports and case series, we were ever mindful of the rationale behind the stages in systematic reviews of clinical trials and endeavoured to apply the same principles to reduce bias and improve accuracy.
Methods
We reviewed studies that assessed whether the mother’s kiss is an effective and safe technique for removing foreign bodies from the nasal cavaties of children.
We searched the Cochrane Library, MEDLINE (1950 to present), CINAHL (1981 to present), Embase (1980 to present), AMED Allied and Complementary Medicine (1985 to present) and the British Nursing Index (1985 to present) for the following terms: “child or children,” “pediatric,” “nasal or nose” and “foreign body or bodies or object(s);” “mother,” “father,” “parent or parental,” “magic,” “reverse,” “butterfly,” “kiss or kissing,” “blowing,” “mouth-to-mouth” and “positive-pressure or positive pressure;” “removal” and “foreign body or object.” We limited our results only to those studies involving humans, but we did not restrict the search by language or country of publication. We had the abstracts of any potentially relevant papers published in a language other than English translated; if they were still felt to be relevant, the whole paper was translated. See Appendix 1 for our comprehensive search strategy (available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.111864/-/DC1).
We screened the titles and abstracts of articles found during the search and retrieved any that were considered potentially relevant. We also checked the references of these articles to identify any additional possibly relevant studies. We included abstracts and correspondence in our searches of the references. In addition, we searched the current controlled trials registers and World Health Organization search portal. We attempted to clarify information in the relevant studies by communicating with the authors when necessary.
We assessed the validity of each included study using the Newcastle–Ottawa scale.11 In addition, we assessed the design and quality of each study, including whether it was performed prospectively or retrospectively, whether the participants were enrolled consecutively or nonconsecutively, whether selection was based on a priori criteria, follow-up and blinding. Finally, we calculated the success rate of removal of the foreign body for each study.
Our primary outcome measures were the successful extraction of the foreign body from the nasal cavity and any reported adverse effects. Our secondary outcome measure was the reduction in the proportion of cases in which a general anesthetic was needed to remove the foreign body.
We included a study in our review if it met the following criteria: it included children with any type of foreign body in any location within the nasal cavity (i.e., visible or not), and it involved the mother’s kiss or an equivalent technique.
We assessed the included studies for factors that might predict the success of the technique, including the age and sex of the child, the type of foreign body, the visibility of the foreign body in the nose, the length of time since insertion of the foreign body and any previous attempts at removal of the foreign body (Box 1). Other sources of clinical heterogeneity included the use of a topical vasoconstrictor or saline instilled into the nose before attempting to remove the foreign body, the exact technique employed (including the strength of the puff of air deployed into the child’s mouth) and the number of attempts made to remove the foreign body using the mother’s kiss technique.
Box 1: Factors that might predict the success of the mother’s kiss technique
	Patient sex

	Patient age

	Patient race or ethnic background

	Location of foreign body or bodies (unilateral or bilateral)

	Type of foreign body (smooth, regular; irregular)

	Visibility of foreign body within the nasal cavity

	Length of time since insertion of the nasal foreign body

	Previous attempt(s) at removing the foreign body




Results
We identified 22 relevant studies in our search. Of these studies, 8 met our inclusion criteria for the systematic review (Figure 1 and Table 1; a list of the excluded studies and reasons for their exclusion is provided in Appendix 2, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.111864/-/DC1).1,11–18 Two of these studies were prospective case series with consecutive enrolment of patients,1,12 3 were retrospective case series,13–15 1 was a case series for which it was unclear whether it was prospective or retrospective,16 and 2 were case reports17,18 (Table 2). We excluded 14 studies, 7 of which were not written as formal case series and did not provide sufficient information to allow us to assess them adequately (such as success rates), 4 were review articles, and 3 gave only a description of the technique.
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Figure 1: The selection of studies included in the systematic review.
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Table 1: Validity assessment of included studies using the Newcastle–Ottawa Scale11
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Table 2: Characteristics of the studies included in the systematic review



Of the included studies, 1 retrospective case series was a Danish paper that had to be translation into English.14 We identified no randomized controlled trials or systematic reviews in our search.
Primary outcome measures
When we combined the results of all of the case series, the technique was effective about 60% of the time (95% confidence interval [CI] 52%–67%) (Table 3). We saw no significant difference in the success rate of removing the foreign body based on the type of object (73% [95% CI 56%–86%] for smooth regular objects v. 77% [95% CI 62%–87%] for irregular objects). Insufficient information was given in the studies for us to perform subgroup analyses on the efficacy of the technique in relation to the length of time since insertion of the foreign body, its visibility or whether there had been any previous attempts at removal.
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Table 3: Overall rates of success for the mother’s kiss technique in the 8 included studies



No adverse effects were reported in using the mother’s kiss technique in any of the published studies.

Secondary outcome measures
Only 2 studies12,15 reported the rates with which general anesthesia was used. Purohit and colleagues showed a reduction from 32.5% to 3.2% over an equivalent 6-month period before and after the mother’s kiss technique was introduced, and Taylor and colleagues showed a lower rate of general anesthesia (11.9% v. 18.8%, χ2 = 0.91, p = 0.34) when compared with cases for which the technique was not attempted.

Predictive factors
Cases were similar in terms of the ages of the patients (1–8 yr). Where stated, most of the foreign bodies were visible in the nose before removal was attempted, with just 4 out of 31 cases in a single study12 in which the foreign body was not visible. No information was given on the ethnic backgrounds of the children involved in any of the studies.


Interpretation
Our review suggests that the mother’s kiss technique is effective.
We saw no significant difference in the success of the technique when used to remove smooth regular objects versus irregular objects. However, 2 of the included studies stated that a fully obstructing object is much more likely to be propelled out of the nose than an irregularly shaped object that spans the nostril but permits air to pass.13,16 In addition, irregularly shaped objects tend to be easier to grasp.
Any difference in success rates between studies may be due to different settings. For example, 4 of the included studies only involved children presenting to the emergency department, which may deal with less complicated cases than would an ear, nose and throat specialist.1,13,15,16
Although the overall number of children who had a previous attempt at removal of the foreign body before the mother’s kiss was attempted was given in all but 3 of the studies,13,15,16 there was no attempt to correlate these numbers with the subsequent successfulness of the technique. In addition, the length of time since an object’s insertion and the location of the object in the nasal cavity are likely to be important factors in successful removal. Foreign bodies that are visible and relatively anterior are likely to be easier to remove than more posterior nonvisible objects. Unfortunately, none of the included studies provided information with sufficient detail for either of these factors to be analyzed further, and our attempts to contact the authors to obtain further information were unsuccessful.
No adverse events were reported in the included studies, although a number of theoretical risks of the technique have been documented, such as barotrauma, both to the tympanic membranes and to the lower airways.16,17,19–21 However, a ruptured tympanic membrane or pneumothorax resulting from this technique has never been reported. The glottis is closed during the technique, so there is little risk of barotrauma to the lungs. Furthermore, the pressure used is low, comparable with that generated during sneezing (about 60 mm Hg). The main danger in removing a foreign body from the nose by any technique is aspiration, particularly in a child who is uncooperative. However, no epistaxes were reported postprocedure in the study by Taylor and colleagues,15 and 2 studies stated that all of the parents felt that the technique was acceptable.13,15 Thus, although theoretically possible, no actual adverse effects were reported.
Limitations
The absence of a search strategy optimized for the detection of case reports and case series (such as those optimized for randomized controlled clinical trials) should be noted. Because many case reports and case series lack an abstract or have noninformative titles, it is possible that our search may have missed some reports. However, because the name of the intervention we studied is so unusual, one could reasonably hope to identify all of the publications relating to it and screen out any that are irrelevant. Thus, not having a filter for study type in the early stages of our search likely did not affect our results, because our goal was to identify every article involving this technique.
Publication bias is a potential problem in systematically reviewing case reports and, to a lesser extent, case series. Positive results tend to be published more frequently than negative results — case reports are very unlikely to be written and published if a technique is unsuccessful. In the retrospective case series included in our review, any failed attempts at using the mother’s kiss may not have been recorded in the notes, with only the successful alternative method recorded. The retrospective studies we identified recorded a 54% success rate, compared with 70% for the prospective studies. Thus, although any result combining both prospective and retrospective studies is likely to give an overestimation of effect, this was not the case for our study.
Reporting bias is an additional issue, with either successful or failed cases not being reported owing to clinicians’ other priorities. In an attempt to address this issue, we emailed a group of 1150 British ear, nose and throat surgeons about the mother’s kiss technique to identify any unpublished studies and gain additional information about the success of the technique. We identified no new unpublished studies.

Conclusion
The mother’s kiss appears to be a safe and effective technique for first-line treatment in the removal of a foreign body from the nasal cavity. In addition, it may prevent the need for general anesthesia in some cases.
Further studies are needed to compare different positive-pressure techniques, and to test their efficacy in specific situations addressing how long the foreign body has been lodged and its location in the nasal cavity. To reduce the impact of selective reporting, such future research should involve preregistered, large, consecutive, prospective case series.
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