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ABSTRACT

Objective: To find out postoperative discomfort in children undergoing dental rehabilitation under general
anesthesia (DRGA).

Methods: This study involved 78 (4 to 10 year-old) healthy patients who were scheduled for DRGA and were
needed extensive dental treatment because of severe caries, and showed high dental fear and/or behavioral
management problems. The children had to be fit for DRGA administration by fulfilling the American Society
of Anesthesiologists physical status | or Il and no associated mental health or communication problems.
Data were collected by structured interview either face to face (immediately post operation) or using
a telephone (post operation after discharge). One of the study’s investigators recorded all data related
to the immediate postoperative period during the child’s stay in the post-anesthesia care unit (PACU).
The questionnaire consisted of questions related to postoperative problems experienced by the patient
in the period after their day-stay attendance. The questionnaire, consisting of questions regarding and
generally related to the child’s activities. In addition, pain was assessed using the face, legs, activity, cry,
consolability (FLACC) scale.

Results: The prevalence of postoperative problems was 46 out of 78 (59%). The mean FLACC score was 1.8
(SD=2.1). Some of the patients having more than one reported problem. Forty-one percent of the children
showed nasal discomfort (P < 0.01). Thirty-three percent and 43% of the children experienced throat
or mouth discomfort.The most common experienced postoperative symptom after DRGA was bleeding.
Nasal bleeding, however, was an uncommon complication and did not cause serious morbidity or mortality
in children intubated nasotracheally. In addition, postoperative discomfort was related to number of
the extractions. Children who had 4 or more extractions were more likely to experience pain. Findings
associated with other bodily functions were assessed. Nausea and vomiting were reported in 20.5% of
children. Twenty-six children (18%) had a fever. Thirty-nine (50.0%) parents reported that their children
had problems eating.

Conclusion: Post-operative discomfort was more with 4 or more extraction done under DRGA and that nasal
bleeding was noted a uncommon post-operative symptom.
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Table-I: Exclusion criteria for present study.

General reasons

Nasal intubation

Not ultimately willing to participate (withdrawal)
Older and younger than the study’s age range

Inability to connect with the caregivers/parents of the participants.

Failure to return for follow-up.

Gastroesophageal reflux

History of latex allergy

History of allergy for anesthetic agents
Abnormal coagulation status
Recurrent epistaxis

Nasal polyposis

compromised. There are several advantages of
DRGA, including safety, efficiency, convenience,
and high-quality restorative and preventive (e.g.,
fissure sealing) dental treatment.?

Dental practitioners usually have limited contact
with parents after DRGA. It might be anticipated
that the route of intubation could result in
discomfort in and around the nose and throat areas.
There have been very few reports published
on complications after DRGA involving nasal
intubation. The purpose of this study was to
investigate postoperative discomfort in children
undergoing DRGA via oral and nasal intubation in
the first 24 hours after discharge.

METHODS

The study was approved by the Ethics Review
Board of the Medical Faculty of Erciyes University
(Turkey). The participants were a consecutive
clinical convenience sample of the parents/
caregivers of children receiving DRGA at Giilsah
and Mert Tatar Mouth, Teeth and Jaw Surgery
Hospital of Erciyes University, Turkey. DRGA was
considered necessary if the child was 4-10 years
old, needed extensive dental treatment because of
severe caries, and showed high dental fear and/
or behavioral management problems. The children
had to be fit for DRGA administration by fulfilling
the American Society of Anesthesiologists physical
status I or II and no associated mental health or
communication problems.

One hundred and twelve children were initially
screened for consideration of DRGA, but only 78
children were included in the study. The reasons
for exclusion are given in Table-I. Carious teeth of
the children were restored by traditional restorative
treatment (e.g., composite, compomer, stainless
steel crown, and pulp therapy), or extracted if
unrestorable.

Information regarding the study was given to
potential participants in the form of a written
covering letter / information sheet, with further
verbal information provided by the same pediatric

dentist (KC) if necessary. Written consent was
obtained.

Upon arrival in the operating room, standard
monitors (including electrocardiogram, pulse
oximeter, and blood pressure cuff) were applied
to the children. Anesthesia was induced with 8%
sevoflurane in oxygen, at a total fresh gas flow of
6 1t / min, via a pediatric circle circuit. When the
response to verbal command was lost, intravenous
access was established and nasal or oral intubation
was facilitated with i.v rocuronium 0.6 mg /kg.
Ventilation continued with 2% inspired sevoflurane
in a 50:50% mixture of oxygen/air. At the end of
the dental procedure, residual neuromuscular
blockade was antagonized with atropine 0.02 mg/
kg IV and neostigmine 0.05 mg/kg IV. The trachea
was extubated when the patient made purposeful
movements and had a regular respiratory pattern.
Data Collection: Data were collected by structured
interview either face to face (immediately post
operation) or using a telephone (post operation after
discharge). One of the study’s investigators recorded
all data related to the immediate postoperative
period during the child’s stay in the post-anesthesia
care unit (PACU). The questionnaire consisted
of questions related to postoperative problems
experienced by the patient in the period after their

Table-II: Post-operative complications of
naso-trachealy intubated children.

Complications Nasal N=78 (n/%)
Problems in eating 42 (53.8)
Nose discomfort 32 (41.0)
Throat discomfort 26 (33.3)
Mouth discomfort 34 (43.6)
Dental pain 28 (35.9)
Bleeding 46 (59.0)
Epistaxis 10 (12.8)
Pain medication 20 (25.6)
Diarrhea 4(5.1)
Constipation 14 (17.9)
Nausea-vomiting 16 (20.5)
Fever 12 (15.4)
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Table-III: The face, legs, activity, cry, consolability (FLACC) pain assessment scale.

Parameters Scores
0 1 2
Face No particular expression or smile Occasional grimace or frown, Frequent to constant quivering
withdrawn, disinterested chin, clenched jaw
Legs Normal position or relaxed Uneasy, restless, tense Kicking or legs drawn up
Activity Lying quietly, normal Squirming, shifting back Arched, rigid, or jerking
position, moves easily and forth, tense
Cry No cry (awake or asleep) Moans or whimpers, Crying steadily, screams or
occasional complaint sobs, frequent complaints
Consolability ~ Content, relaxed Reassured by occasional Difficult to console or comfort

touching, hugging, or being
talked to, distractible

day-stay attendance. The questionnaire, consisting
of questions regarding and generally related to the
child’s activities, is shown in Table-II. In addition,
pain was assessed using the face, legs, activity, cry,
consolability (FLACC) scale (Table-III).}

Pain Assessment: The FLACC pain assessment scale
was the primary instrument used by PACU nurses
and parents to assess the prevalence and intensity
of the child’s pain in this study. The FLACC pain
assessment scale incorporates five categories of pain
behaviors: (1) facial expression; (2) leg movement;
(3) activity; (4) crying; and (5) consolability. Each
category is scored from 0 to 2, resulting in a total
score between 0 and 10 (Table-III).

Statistical Analyses: Data management and
analyses were conducted using SPSS version 16.0
(SPSS, Inc., Chicago, I11., USA). Mean age and gender
distribution across groups were calculated. Potential
risk factors for postoperative complications were
assessed using bivariate analysis and the chi-square
test. A P-value < 0.05 was accepted as statistically
significant. After identifying significant variables by
bivariate analysis, these were entered into multiple
logistic regression models to examine each variable,
while controlling for all other confounding factors.

RESULTS

Socio-Demographic and Self Care Data: The
sample consisted of 41 boys (52.5%) and 37 girls
(47.5%), with mean ages of 6.12+1.73 years. The
mean monthly family income was US $1,286. The
mean DMFT scores were 11.33+2.60.

Dental Treatments and Duration of Procedure:
Extractions were provided for 66 (86.6%) of the
children. Restorations were provided for each of 78
children (100%) with a mean of 7.24); 16 children
(11.5%) had restorative treatment without any
extractions being done; and no children (0%) had
extractions without any restorative work being
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provided.

Of the cases, 18% could be deemed as “short,”
lasting up to 30 minutes. The majority, 62% were
intermediate, lasting up to an hour, and 20%
were long, lasting over an hour. Five children had
procedures lasting over 90 min. Mean anesthetic
time was 58+28.3 min and the mean recovery time
was 16£8.1 min.

Postoperative Discomfort: The prevalence of
postoperative problems was 46 out of 78 (59%) in
the children, with some of the patients having more
than one reported problem. Forty-one percent of the
children showed nasal discomfort (P<0.01). Thirty-
three percent and 43% of the children experienced
throat or mouth discomfort.

Postoperative Pain: Fifty-one percent of children
had a FLACC score greater than 0 at the time of
discharge; however, 27% had a score of 3 or more.
The mean FLACC scores in the children was 1.8
(SD=2.1).

Observed patterns were confirmed in both
the bivariate and multivariate analysis. Those
children who had extractions as part of their dental
rehabilitation were more likely to experience pain,
as reported by FLACC scores in the PACU (P=0.01;
Table-1V). There was no relationship between
reported FLACC scores and gender (P=0.19).
Postoperative Bleeding: Concerning findings
associated with bleeding, 59.0% of nasal intubated

Table-IV: Extractions and FLACC scores in each group.

Extraction (N) FLACC scores

N Mean+SD CI(95%)
0 22 0.840.9* 0.4-0.6
1-3 37 1.6+£1.7° 09-14
>4 29 2.3£2.6° 1.1-2.1

KC:Designed the Protocol & prepared the final manuscript,
MDY: Performed general anesthesia procedures,

ED: was involved in data collection, SC: was involved in
data collection.



children were reported to exhibit this complication.
Of these, 79.3% of the children witnessed bleeding
from the mouth, whereas 12.8% of children had
blood from the nose.

Findings associated with other bodily functions
were assessed. Nausea and vomiting were reported
in 20.5% of children. Twenty-six children (18%) had
a fever. Thirty-nine (50.0%) parents reported that
their children had problems eating.

DISCUSSION

Turkish children are mostly referred for DRGA
when they have a significant number of decayed
teeth and cannot be treated in standard clinical con-
ditions. At the population level, DRGA is common-
ly needed in Turkey, where the majority of children
have decayed teeth; 69.8% of five-year-old children
had caries in 2011.* While most children are able to
undergo dental treatment in the conventional set-
ting, some patients are too young or fail to respond
to the usual behavior management techniques.>®
The benefits of children’s dental care under general
anesthesia are full-mouth rehabilitation in a single
appointment and instant pain relief. In addition,
such treatment requires little or no cooperation
on the part of young children.”® Our hospital uses
DRGA only as a last resort, when treatment cannot
be conducted by other means, in line with the cur-
rent guidelines on the use of GA in dentistry.’

It seems likely that nasotracheal intubation poses
few problems in terms of post-anesthetic discomfort
in most children; our data suggest that a small
proportion of patients may complain of some nose
discomfort. We observed that 29% of the children
suffered from sore throat in PACU. Similarly,
Needleman etal.”and Holt etal." reported identical
prevalence rates of 27% for children with sore
throat postoperatively. Most subjects in our study
were intubated atraumatically. As expected, all of
the seven subjects who had traumatic intubations
had sore throats in the PACU.

In the present study, postoperative pain was only
experienced by 29.7% of the patients. However,
Atan et al'? evaluated all the postoperative
outcomes and reported that pain lasted the longest.
Pain was also a common finding in the majority of
previous studies investigating postoperative pain
in children after receiving DRGA, the incidence
of which ranged between 36% and 95%.°%° In
accordance with our results, three studies reported
pain to be an uncommon occurrence (0-8%).141¢17
It is important to note when comparing these
studies that there is great variability among the
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study designs, such as the method and time(s) of
pain assessment, the age and medical status of the
children, and the quantity and types of procedures
performed. Another possible explanation of the
difference from the aforementioned studies may
be that majority of the dental practitioners did
not administer local anesthesia before extractions.
In our study, intraoperative local anesthesia was
routinely used; this likely diminished the pain in
the postoperative period.

The present study demonstrated a relationship
between extraction and FLACC scores. Extractions
caused more postoperative pain, and children who
had more than four extractions were more likely
to report pain. This finding agrees with several
previously published studies. Needleman et al.’®
suggested that children with extractions as the most
invasive dental procedure were 7-fold more likely to
report pain during the postoperative period. Noble
et al.® found that the greater the number of teeth
extracted, the greater amount of distress reported.
Similarly, Atan et al. reported that the odds of
experiencing pain were elevated with increasing
numbers of surgical procedures.”? Therefore, in
DRGA including extractions, it is important to
instruct parents to give analgesics regularly on the
first postoperative day.

In the present study, we witnessed nasal hemor-
rhage for only 12.8% of nasally intubated children.
However, of all of the children who present with
nasal bleeding, this constituted minor bleeding,
characterized as a small amount of blood tinged
mucous in the oropharynx post intubation. None of
the patients in this series had any complications that
resulted in serious morbidity or mortality. There is
limited information on the incidence of bleeding
following nasotracheal intubation reported in the
literature. Tintinalli and Claffey" observed 71 na-
sotracheal intubations carried out by inexperienced
practitioners, under supervision, in an emergency
setting. They demonstrated a hemorrhage rate of
17%. However, in only one of these patients was the
hemorrhage rated as severe, defined as gross blood
suctioned from the mouth or requiring nasal pack-
ing. On the other hand, bleeding from instrumenta-
tion of the upper airway via tracheal intubation has
been shown to be associated with bacteremia.?**
Several authors®?? reported that bacteremia occurs
more frequently after nasotracheal than orotracheal
intubation.

Limitations: One major limitation in this study was
theinclusion criteria for patients. Only patients older
than 4 years scheduled for nasotracheal intubation
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were included. For ethical reasons, Children under
4 years of age are intubated only orally in routine
dental practice under general anesthesia in our
dental hospital clinic. Thus, younger children who
received DRGA involving orotracheal intubation
were excluded from the present study.

CONCLUSION

Based on this study’s results, the following
conclusions can be made:

1. The most common experienced postoperative
symptom after DRGA was bleeding.

2. Postoperative discomfort was related to number
of the extractions. Children who had 4 or more
extractions were more likely to experience pain.

3. Nasal bleeding was an uncommon complication
and did not cause serious morbidity or mortality
in children intubated nasotracheally.

4. Although an antiemetic drug (Metoclopramide)
was administered to patients in the preoperative
period, nausea and vomiting was observed in
both the nasal intubation and oral intubation
groups at a level that could not be ignored.

REFERENCES

1. Vermeulen M, Vinckier F, Vandenbroucke J. Dental general
anesthesia: clinical characteristics of 933 patients. ASDC J Dent Child
1991,58:27-30.

2. Cantekin K, Yildirim MD, Cantekin I. Assessing Change in Quality
of Life and Dental Anxiety in Young Children Following Dental
Rehabilitation under General Anesthesia. Pediatr Dent. 2014;36:12-7.

3. Merkel SI, Voepel-Lewis T, Shayevitz JR, Malviya S. The FLACC: a
behavioral scale for scoring postoperative pain in young children.
Pediatr Nurs 1997;23:293-297.

4. Gokalp SG, Dogan BG, Tekcicek MT, Berberoglu A, Unluer S.
National survey of oral health status of children and adults in
Turkey. Community Dent Health;27:12-17.

5. Yildirim MD, Cantekin K. Effect of Palonosetron on Postoperative
Nausea and Vomiting in Children Following Dental Rehabilitation
under General Anesthesia. Pediatr Dent. 2014;36:7-11.

6.  Anderson HK, Drummond BK, Thomson WM. Changes in aspects
of children’s oral-health-related quality of life following dental
treatment under general anaesthesia. Int ] Paediatr Dent 2004;14:317-
325. Doi: 10.1111/j.1365-263X.2004.00572.x

7. Harrison MG, Roberts GJ. Comprehensive dental treatment of
healthy and chronically sick children under intubation general
anaesthesia during a 5-year period. Br Dent ] 1998;184:503-506.

8. Rayner JA. The first dental visit: a UK viewpoint. Int ] Paediatr Dent
2003;13:269. Doi: 463 [pii].

9. AAPD. Policy on third-party reimbursement of medical fees related
to sedation/general anesthesia for delivery of oral health services.
Pediatr Dent 2008;30:74-75.

10. Needleman HL, HarpavatS, Wu S, Allred EN, Berde C. Postoperative
pain and other sequelae of dental rehabilitations performed on
children under general anesthesia. Pediatr Dent 2008;30:111-121.

11. Holt RD, Chidiac RH, Rule DC. Dental treatment for children under
general anaesthesia in day care facilities at a London dental hospital.
Br Dent ] 1991;170:262-266.

12. Atan S, Ashley P, Gilthorpe MS, Scheer B, Mason C, Roberts G.
Morbidity following dental treatment of children under intubation
general anaesthesia in a day-stay unit. Int ] Paediatr Dent 2004;14:9-
16. Doi: 520 [pii]

13. Costa LR, Harrison R, Aleksejuniene J, Nouri MR, Gartner A. Factors
related to postoperative discomfort in young children following
dental rehabilitation under general anesthesia. Pediatr Dent
2011;33:321-326.

788 Pak J Med Sci 2014 Vol. 30 No.4  www.pjms.com.pk

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Enever GR, Nunn JH, Sheehan JK. A comparison of post-operative
morbidity following outpatient dental care under general
anaesthesia in paediatric patients with and without disabilities. Int
] Paediatr Dent 2000;10:120-125.

Mayeda C, Wilson S. Complications within the first 24 hours
after dental rehabilitation under general anesthesia. Pediatr Dent
2009;31:513-519.

Vinckier F, Gizani S, Declerck D. Comprehensive dental care for
children with rampant caries under general anaesthesia. Int J
Paediatr Dent 2001;11:25-32.

Prabhu N, Nunn JH, Evever GR. A comparison of factors in
preanesthetic dental assessment and postoperative outcomes
following dental care under general anesthesia in a group of disabled
and anxious patients. . ] Disabil Oral Health 2003;4:3-8.

Noble DW, Morrison LM, Brockway MS, McClure JH. Respiratory
depression after extradural fentanyl. Br ] Anaesth 1994;72:251-252.
Tintinalli JE, Claffey ]J. Complications of nasotracheal intubation.
Ann Emerg Med 1981;10:142-144. Doi: S0196-0644(81)80379-4 [pii]
Oncag O, Cokmez B, Aydemir S, Balcioglu T. Investigation of
bacteremia following nasotracheal intubation. Paediatr Anaesth
2005;15:194-198. Doi: PAN1503 [pii] 10.1111/}.1460-9592.2005.01503.x
Lockhart PB, Brennan MT, Kent ML, Norton HJ, Weinrib DA.
Impact of amoxicillin prophylaxis on the incidence, nature, and
duration of bacteremia in children after intubation and dental
procedures. Circulation 2004;109:2878-2884. Doi: 10.1161/01.
CIR.0000129303.90488.29 01.CIR.0000129303.90488.29 [pii]

Berry FA, Jr., Blankenbaker WL, Ball CG. Comparison of bacteremia
occurring with nasotracheal and orotracheal intubation. Anesth
Analg 1973;52:873-876.

Depoix JP, Malbezin S, Videcoq M, Hazebroucq J, Barbier-Bohm G,
Gauzit R et al. Oral intubation v. nasal intubation in adult cardiac
surgery. Br ] Anaesth 1987;59:167-169.

Roberts GJ, Holzel HS, Sury MR, Simmons NA, Gardner P, Longhurst
P. Dental bacteremia in children. Pediatr Cardiol 1997;18:24-27.
Koivuranta M, Ala-Kokko TI, Jokela R, Ranta P. Comparison of
ondansetron and tropisetron combined with droperidol for the
prevention of emesis in women with a history of post-operative
nausea and vomiting. Eur ] Anaesthesiol 1999;16:390-395.

Sinclair DR, Chung F, Mezei G. Can postoperative nausea and
vomiting be predicted? Anesthesiology 1999;91:109-118.

Enger DJ, Mourino AP. A survey of 200 pediatric dental general
anesthesia cases. ASDC J Dent Child 1985;52:36-41.

Ersin NK, Oncag O, Cogulu D, Cicek S, Balcioglu ST, Cokmez
B. Postoperative morbidities following dental care under day-
stay general anesthesia in intellectually disabled children. J Oral
Maxillofac Surg 2005;63:1731-1736.

Hosey MT, Macpherson LM, Adair P, Tochel C, Burnside G, Pine C.
Dental anxiety, distress at induction and postoperative morbidity in
children undergoing tooth extraction using general anaesthesia. Br
Dent ] 2006;200:39-43.

Authors Constribution:

KC: Designed the Protocol and prepared the final
manuscript.

MDY: Performed general anesthesia procedures.
ED: was involved in data collection.

SC: was involved in data collection.

1-4:

Authors:

Kenan Cantekin, DDS, PhD,
Assistant Professor,

Mustafa Denizhan Yildirim, MD,
Assistant Professor,

Ebru Delikan, DDS,

Research Assistant,

Secil Cetin, DDS,

Research Assistant,

Department of Pediatric Dentistry,
Faculty of Dentistry, Erciyes University,
Kayseri, Turkey.



