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Abstract

Subcutaneous emphysema of the head, neck, and mediastinum occurs most commonly
in head and neck surgery, tracheal and esophageal injuries, facial skeleton injuries, foreign
bodies in the gastrointestinal tract and gastrointestinal neoplasms, pulmonary barotrauma
during mechanical ventilation, and after dental procedures, which is extremely rare.
The tooth preparation with a high-speed air turbine handpiece allows air to penetrate
the mediastinum through the fascial spaces of the neck. Therefore, swelling of the face,
neck, and upper body may often be misdiagnosed as an anaphylactic reaction to local or
general anesthetics or other preparations used in dentistry.

The paper presents a case of spontaneous pneumomediastinum and tension
pneumothorax in a 2% - year-old child after dental procedure. Dental treatment
(extraction of 2 teeth, root canal filling of the mandibular right first molar) was carried
out under general anesthesia. Anesthesia maintenance was provided with sevoflurane
inhalation sedation, induction with propofol, fentanyl, tracrium. Tracheal intubation was
performed on the first attempt, without effort. The course of anesthesia was smooth and
uneventful. Tracheal extubation was carried out after surgery. The early postoperative
period was uneventful. In two hours, the parents with their child left private health care
facility.

Three hours after dental procedure, the parents noticed the child to develop an indurative
edema of the right side of the face and neck, and immediately applied to the hospital. The
therapy for angioedema was administered. Six hours after beginning therapy, there was
observed a crepitation in the neck (circularly) and upper chest. The child was urgently
transferred to the Department of Anesthesiology and Intensive Care of the lvano-Frankivsk
Regional Children’s Clinical Hospital. Pneumomediastinum was diagnosed via chest X-ray.
Diagnostic bronchoscopy was performed under general anesthesia to exclude traumas
to the laryngeal mucosa or injuries to the tracheobronchial tree. No visible local damage
to the area examined was found. Drainage of the anterior mediastinum was performed
emergently to save the child’s life. A control chest X-ray taken in two hours showed
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right-sided tension pneumothorax; the chest X-ray taken in four hours revealed left-sided
spontaneous pneumothorax; the pleural cavities were drained using the Bilau-principle.
Considering the increased cost of breathing and hypoxemia, the child was intubated
and controlled mechanical ventilation was initiated. On the background of clinical
improvement, the child was electively disintubated on the second day. The drainage
tubes were removed from the pleural sinuses in 5 days. The control chest X-ray showed an
improvement. The child was transferred to the Pulmonology Department and, on the 7t
day of hospital stay, it was discharged home after recovery.
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Pesiome

MNMopkoxxHas amdri3emMa ronoBsbl, Wen, CPefoCTEHMSA Yallle BCEro BO3HMKAET Npu XUpypru-
YeCKMX BMeLLaTeNbCTBaX Ha rofioBe U Lee, TpaBMax Tpaxeun v NULLEBOAA, NLEBOIO Ye-
pena, MHOPOZAHbIX Teflax 1 HOBOOOPA30BaAHUAX Key[0YHO-KMLLEYHOIO TPAKTA, IerOYHON
6apoTpaBmMe NpU UCKYCCTBEHHOWN BEHTUNALMM NErKMX 1 KpaliHe pefiko nocsie cToMaTo-
nornyecknx npouepnyp. MNpoHMKHOBEHME BO3ayXa B CpeflocTeHre CKBO3b dacumanbHble
MPOCTPaHCTBA LUen BO3HMKAET Npy NpenaprupoBaHmm 3yba C MOMOLLbIO BbICOKOCKOPOCT-
HOro TYpPOUHHOrO HaKOHEYHMKa. IMeHHO No3ToMy MpUNyXJ0CTb NULA U LWen, BepXHeN
MOMOBUHbI TYNIOBULLA MOXET ObITb OLIMOOYHO MPUHATA 33 aHaUNAKTMUECKYD peakuuto
Ha MeCTHbI U 06WMIA aHECTETUK UNW ApYrue fieKapCTBa, KOTOPbIe NCMOMb3YTCA B CTO-
MaTOJSIOMMYECKOW NMpaKTUKe.

B paboTe npepctaBneH ciyyali CMOHTAHHOrO MHEBMOMELMACTMHYMA W HAMpPAXeHHOro
nMHeBMOTOpaKca y pebeHka 2,5 rofa nocsie CTOMaTonoOrMyeckoro BmellatenbcTea. Cro-
MaToNIorMyeckoe BMELLIATeNbCTBO (yaaneHuve 2 3y6oB, NnoMOMpoBaHMe KaHana nepBoro
MOJIipa CHU3Y CrpaBa) BbIMOMHANOCL Mo o6Wum 06e3605rBaHNeM. AHECTe3MOoNoru-
yeckoe COMpPOBOXAEHME 06ecrneyrBanocb NpeaBapuTeNibHON cepaumeinl UHranALMoH-
HbIM aHecTeTMkom CeBodniopaH, MHAYKUMen nponodosnom, GeHTaHUIOM, TPAKPUYMOM.
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NHTy6aLma Tpaxen npoBefeHa C NepBow NomnbITKKY, 6e3 ocobeHHocTel. [naHoBas 3KCTY-
H6auua Tpaxen nocne OKOHYaHWA onepauun. PaHHMI nocneonepaunoHHbIn nepuog 6e3
ocobeHHocTel. Yepes fBa Yaca poauTenn ¢ pebeHKoM OCTaBUIN YaCcTHOE MeAULIMHCKoe
yupexgeHue. Yepes Tpu Yaca nocne CTOMaTonornyeckoro BMeLaTesibcTea PogmTenu oT-
MeTUNKN y pebeHKa OTeK MpPaBol NMONOBMHbI ML, LWeK, B CBA3M C YeM HEMe[JIEHHO 06-
paTunncb B CTauuoHap. HauaTta Tepanua aHrMOHeBPOTMYECKOro oTeka. Yepes 6 yacos
nocne Hayana fieyeHuns NoABMUNacb Kpenutauma B obnactu weu (LMPKYNApHO) U BEpXHeN
NonoBUHe rpyaHoN KneTkn. PebeHOK cCpoyHO nepeBefieH B OTAENEHNE aHeCcTe3Moorum
N VHTEHCMBHOWN Tepanuu o6nacTHOWM [eTCKOW KNNHMYeCKon 6onbHuUbl T. MiBaHO-OpaH-
KoBcKa. Mpn pagronornyeckom obcnefoBaHNM AMAarHOCTMPOBAH MHEBMOMELNACTMHYM.
C Lenblo NCKIYEHMA TPaBMbl CIN3UCTON 0B0NTIOUKM FOpPTaHW UK TPaxeobpoHXManbHOro
[epeBa OcCyllecTB/ieHa NOAHApPKO3HaA AmarHoctmyeckaa 6poHxockonua. Bugmumbix no-
KanbHbIX NOBpeXAeHul 0bcneyeMoro yyactka He obHapyeHo. 10 XN3HEeHHbIM MoKa-
3aHMAM B YPreHTHOM rnopsajKe NpoBeAeHO ApPeHNpPOoBaHMe nepegHero cpegocteHuns. Ha
KOHTPOJIbHON peHTreHorpaMmMe OpraHoOB FPYAHON KNETKU yepes [iBa yaca OOHapy»KeH
NPaBOCTOPOHHWIA HaNPAXKEHHbIN MHEBMOTOPAKC, eLlle Yepes [1Ba Yaca — JIEBOCTOPOHHMN
CMOHTaHHbIVI MHEBMOTOPAKC, MO MOBOAY YEro BbINOMHEHO ApeHPOBaHMe NneBpanbHbIX
nonocter no bronay. YunTbiBasa BbICOKYIO LieHY AblXaHWA, MMNOKCEMUIO, pebeHOK 3anHTY-
6upoBaH 1 NepeBefleH Ha KOHTPONMPYEMYIO BEHTUAALMIO Nerkmux. Ha BTopble CyTKM Ha
bOoHe KNMHNYecKoro ynyulleHus pebeHoK NnaHoBO Ae3nHTYO6upoBaH. Yepes 5 aHen yaa-
NeHbl ApeHaXkn 13 NneBpasbHbIX CUHYCOB. KOHTpoNbHaA peHTreHorpadua B AMHaMUKe C
ynyuleHvieM. PebeHoK nepeBefeH B NyNbMOHONOMMYECKoe oTaeNieHre, OTKya BbiNucaH
Ha 7-e CYTKU C BbI3JOPOBJIEHVIEM JOMOWA.

KnioueBble cnoBa: nHeBMOMeMACTUHYM, SMbU3ema, aHadunakcms, netu

B INTRODUCTION

Subcutaneous emphysema of the head, neck, and mediastinum can occur in various
diseases. Most cases occur in head and neck surgery, tracheal and esophageal injuries,
facial skeleton injuries, foreign bodies in the gastrointestinal tract and gastrointestinal
neoplasms, pulmonary barotrauma during mechanical ventilation [1]. Subcutaneous
emphysema and pneumomediastinum after dental procedures are rare [2]. Swelling of
the face, neck, and upper body may be misdiagnosed as an anaphylactic reaction to local
or general anesthetics or other preparations used in dentistry [3]. It should be noted that
the tooth preparation with a high-speed air turbine handpiece allows air to penetrate
the mediastinum through the fascial spaces of the neck. These high-speed air turbine
handpieces are driven by compressed air at 3.5-4.0 kgf/cm? and rotate at 450,000 rpm
[4]. The communication between the fascial spaces allows the air entering the mandibular
region to penetrate the retropharyngeal space and the mediastinum [5]. The air turbine
handpiece pumps air under pressure through the disrupted intraoral barrier such as
dentoalveolar membrane or root canal. Since the roots of the first, second and third
molars are directly related to the sublingual and submandibular spaces, emphysema and
pneumomediastinum may develop in this region [6]. The differential diagnosis for patients
with a swelling of the face and neck after dental procedures includes pneumothorax,
hematoma, anaphylaxis, local allergic reaction, angioedema [7-9]. Coughing, smoking,
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vomiting, or expressed anxiety in a patient after dental procedure provoke the
development of emphysema and pneumomediastinum.

We present a case of spontaneous pneumomediastinum and tension pneumothorax
in a pediatric patient after dental procedure.

B CASE REPORT

A 2's-year-old child was hospitalized to the Intensive Care Unit of the Ivano-Frankivsk
City Children’s Clinical Hospital after dental treatment (extraction of 2 teeth, root canal
filling of the mandibular right first molar) carried out under general anesthesia. Anesthesia
maintenance was provided with inhalation sedation with 8 vol% sevoflurane in an oxygen
mixture at a flow rate of 2 I/min via a face mask. The peripheral vein was cannulated. After
preoxygenation, propofol at a dose of 1.5 mg/kg, fentanyl at a dose of 50 pg, and tracrium
at a dose of 0.3 mg/kg were induced; tracheal intubation was carried out using the
tracheal tube with a 4.5-mm internal diameter and a tracheal cuff. Tracheal intubation was
performed on the first attempt, without effort. There was initiated mechanical ventilation
with the following settings: the fraction of inspired oxygen (FiO,) - 40%, the positive end-
expiratory pressure (PEEP) - 1 mm HZO, the inspiratory-expiratory ratio (T in/ex) = 2:1,
the frequency (f) - 22 bpm. The vital signs during surgery were as follows: heart rate (HR)
- 118 bpm, blood oxygen saturation level (Sp0,) - 99%, blood pressure (BP) - 80/40 mm
Hg. Tracheal extubation was carried out after surgery. The early postoperative period was
uneventful, namely clear consciousness, bilateral breath sounds, stable hemodynamics.
The patient was in the postoperative ward under the supervision of the medical personnel,
and, in two hours, the parents with their child left private health care facility.

Three hours after dental procedure, the parents noticed the child to develop an
indurative edema of the right side of the face and neck (Fig. 1), and immediately applied
to the hospital. The child’s general condition was moderate; the child was conscious and
responded anxiously to the examination; there were no cramps or vomiting; the meningeal
signs were negative; breathing rate (BR) - 28 bpm, HR - 125 bpm, SpO, - 95%, BP - 65/45
mm Hg. The therapy for angioedema (second-generation antihistamines, systemic
glucocorticosteroid (GS) therapy with dexamethasone (8 mg/day), infusion therapy)
was initiated. Six hours after beginning therapy, there was observed a crepitation in the
neck (circularly) and upper chest. The child was urgently transferred to the Department
of Anesthesiology and Intensive Care of the Ivano-Frankivsk Regional Children’s Clinical
Hospital. The child’s general condition was severe; the child was conscious, anergic, and
responded anxiously to the examination; the meningeal signs were negative; there were
pronounced signs of respiratory failure of restrictive type: BR - 35 bpm, HR — 140 bpm,
SpO, - 91%, BP - 60/35 mm Hg. Pneumomediastinum was diagnosed via chest X-ray (Fig.
2). Since general endotracheal anesthesia was used, to exclude traumas to the laryngeal
mucosa or injuries to the tracheobronchial tree, diagnostic bronchoscopy was performed
under general anesthesia. There was found no visible local damage to the area examined.
Drainage of the anterior mediastinum was performed emergently to save the child’s life.
A control chest X-ray taken in two hours showed right-sided tension pneumothorax (Fig.
3, 4); chest X-ray taken in four hours revealed left-sided spontaneous pneumothorax;
the pleural cavities were drained using the Bilau-principle. The child’s general condition
was severe; the child responded anxiously to the examination; the meningeal signs were
negative; BR — 44 bpm, HR - 155 bpm, SpO, - 92% while delivering 100% oxygen with
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Fig. 1. Swelling of the child’s right side of the face and neck 3 hours after dental procedure

bubbler humidifier, BP - 70/50 mm Hg. Considering the increased cost of breathing and
hypoxemia, the child was intubated; to initiate controlled mechanical ventilation, there
were used the Vella ventilator, the synchronized intermittent mandatory ventilation
(SIMV) mode and the following settings: FiO2 — 50%, PEEP - 2 mm H,O, peak inspiratory
pressure (PIP) - 15 mm H,O, T in/ex = 2:1. The therapeutic algorithm included antibiotic

Fig. 2. Pneumomediastinum 16 hours after dental procedure

172 "Pediatrics. Eastern Europe", 2022, Volume 10, Number 1



KnnHuueckun cnyyvain .
Case Report

Fig. 3. Right-sided tension pneumothorax 18 hours after dental procedure

Fig. 4. Left-sided tension pneumothorax 20 hours after dental procedure

therapy, sedation and multimodal analgesia, infusion therapy to maintain normovolemia.
On the second day, against the background of clinical improvement and stabilization of
the child’s condition (normalization of blood gas indicators), it was electively disintubated.
The drainage tubes were removed from the pleural sinuses in 5 days. Control chest X-ray
showed an improvement (there were no signs of pneumothorax). The child was transferred
to the Pulmonology Department and, on the 7" day of hospital stay, it was discharged
home after recovery.
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CONCLUSION

Thus, iatrogenic subcutaneous emphysema is rare in children, and, therefore, it may

be untimely diagnosed resulting in severe and life-threatening complications. One should
be careful when using turbine and red contra-angle handpieces or when intubating/
ventilating children via the Ambu bags of inadequate tidal volume when providing
ambulatory anesthesia. If subcutaneous emphysema is suspected, it should be timely
diagnosed and eliminated to reduce further complications that may occur in delayed
treatment.
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