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Abstract. Subcutaneous emphysema and mediastinitis: Unusual complications of tonsillectomy: Introduction:
Subcutaneous emphysema and mediastinitis are rarely reported complications of tonsillectomy.

Case report: We describe two patients who developed subcutaneous emphysema, one of them with mediastinitis, with-
in a few days after tonsillectomy. The diagnosis was based on the clinical presentation and confirmed by computed
tomography (CT). For the patient without mediastinitis, the emphysema disappeared after a short period of reintubation
and administration of antibiotics. For the patient with mediastinitis, surgical drainage of a cervico-mediastinal purulent
collection was necessary to obtain healing.

Discussion: The events leading to subcutaneous emphysema and mediastinitis have not been entirely clarified. They
probably include direct introduction of air into the neck via either the tonsillar bed or a laryngea or pharyngea wound
caused by intubation. The clinical presentation, treatment and possible pathophysiology of subcutaneous emphysema
and medisastinits are discussed.

Conclusion: Emphysema and mediastinitis after tonsillectomy occur seldomly. If rapidly recognised and appropriately

managed, mortality can be avoided.

I ntroduction

Tonsillectomy is among the most
common ENT operation per-
formed in our country. Improved
anaesthetic and surgical tech-
niques have made this operation
safer than in the past. However, it
is important to keep in mind that
serious complications and even
death occur. Subcutaneous em-
physema and mediastinitis have
rarely been described as complica-
tions of tonsillectomy. Here, we
describe two cases of these unusu-
al complications and review the
literature.

Casereports

Casel

A 52-year-old woman, suffering
from chronic tonsillitis, under-

went under general anaesthesia
routine tonsillectomy by dissec-
tion. The anaesthesiologist and the
ENT-surgeon were both experi-
enced practitioners. The intraoper-
ative course was uneventful. On
arrival at the recovery ward, she
complained of precordialgia but
the electrocardiogram was nor-
mal. Two hours after the opera-
tion, a bilateral cervical swelling
with crepitus became visible. The
patient did not complain of airway
difficulties, or bleeding. Blood
tests revealed an increased con-
centration of C-reactive protein
and fibrinogen. CT of neck and
chest confirmed air in the superfi-
cial and deep neck spaces, as well
as in the mediastinum (Figures
1,2). We monitored the patient in
the intensive care unit (ICU),
administered amoxicilline, clavul-

ic acid, and gentamicin, and sedat-
ed and intubated her until aregres-
sion of the subcutaneous emphy-
sema and pneumomediastinum
was observed. After 4 days, she
could be discharged from the ICU,
and 4 days later from the hospital.

Case 2

A 43-year-old woman was admit-
ted for tonsillectomy because of
recurrent tonsillitis. The surgery
was performed under general
anaesthesia by an experienced sur-
geon, lasted a quarter of an hour,
and was without apparent compli-
cations. The recovery from anaes-
thesia was prompt. Two days after
surgery, the patient complained of
persistent throat pain and dyspha-
gia. She developed fever and we
prescribed amoxicilline-clavulic
acid (3 x 2 g/day). Five days after

Presented at the meeting of the Royal Belgian Society for Ear, Nose, Throat, Head and Neck Surgery, February 23, 2002.



198

Figure 1

Case 1. CT Scan shows air dissection of superficial and pro-

found cervical tissue

Figure 3
Case 2. Prevertebral emphysema

surgery, a cervical swelling and
subcutaneous emphysema (more
prominent on the right side) devel-
oped. The patient also started
complaining of purulent expecto-
ration and precordialgia. Blood
tests revealed an inflammatory
syndrome. Cardiologic investiga-
tions (ECG, cardiac enzymes, and
echography of the heart) were nor-
mal. CT of neck and chest visual-
ized a voluminous subcutaneous
emphysema in the cervical region
with air extending into the medi-
astinum, a retropharyngeal ab-

astinum

scess, and mediastinitis. (Figures
3-6). We decided to explore the
neck under general anaesthesia
The tonsillar beds were normal
but we observed a one-centimeter
long breach in the posterior pha-
ryngeal wall from which pus was
discharging. We proceeded by
draining the abscess through an
external cervicotomy. After the
intervention, the patient was trans-
ferred to the ICU, intubated under
sedation, and she received broad
spectrum antibiotherapy (amoxi-
cilline, clavulic acid, and gentam-
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Figure 2

Case 1. CT Scan shows emphysema involving the medi-

Figure 4
Case 2. Voluminous prevertebral emphysema

icin). Our patient could be extu-
bated after 5 days, and could be
discharged from the hospital after
15 days. We prescribed antibiotics
for a duration of 6 weeks.

Discussion

Complications of tonsillectomy
are rare. The reported risk for a
complication of tonsillectomy
ranges from 1.4% to 5.6%. Major
complications include haemor-
rhage, anaesthetic complications,
nausea, taste disorders, fever and



Complications after tonsillectomy
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Case 2. Voluminous prevertebral

dehydration. Haemorrhage (early
or delayed) is the most frequent
complication (more than 50% of
all complications). Subcutaneous
and mediastina emphysema are
infrequent complications.*? Dat-
ing back to 1910, only 30 cases of
subcutaneous emphysema and 9
of pneumomediastinum after ton-
sillectomy have been reported.®

In general, subcutaneous em-
physema reflects either environ-
mental air that has been pushed in
the subcutis or gas that has been
produced by microorganisms that
invaded the subcutis. In the first
case, two requirements exist: a
high positive pressure gradient
between the aerodigestive tract
and subcutis, and a lesion of the
aerodigestive mucosa.

A high positive airway pressure
ismost likely created by mechani-
cal ventilation. Note that subcuta-
neous emphysema immediately
after anaesthesia — also for non
ENT surgeries — is a known phe-
nomenon. It mostly occurs unex-
pectedly and without apparent
cause. During tonsillectomy, ven-
tilation pressure is sometimes

increased by the anaesthesist
when handling of the mouth
spreader obstructs the intubation
tube; release of the obstruction
then leads to high airway pres
sures. Excessive manual ventila-
tion and patient related manoeu-
vers (Valsalva, vomiting, cough-
ing, crying) during recovery can
also result in high airway pres-
sures.* A high positive airway
pressure per se can be the cause
for an airway lesion: the poorly
supported unicellular epithelium
of the aveoli can rupture under
high pressures. In such cases, ar
traverses along the perivascular
interstitial spaces to the medi-
astinum. From there, the air fol-
lows the fascial planes aong the
trachea and the oesophagus into
the anterior mediastinum and into
the subcutaneous tissues of the
neck and chest. When the pressure
is very high, the pleura may rup-
ture and a pneumothorax devel-
ops. Rarely, the air traverses infe-
riorly into the retroperitoneal
spaces.>® Factors such as asthma
and other inflammations of the
lower respiratory tract weaken the
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Figure 6

Case 2. Air from neck to emphysema mediastinum

alveolar wall which favours rup-
ture of lung tissue.

A lesion of the aerodigestive
mucosa can be related to the
anaesthesia or the surgical proce-
dure. Careless handling by the
surgeon (dropping sharp tools in
the pharynx, overly deep dissec-
tion) and by the anaesthesist can
create mucosal wounds.”

Bellamy et al.® reported in 1993
a case where the route of air entry
was a perforation of the posterior
pharyngeal wall caused by a
Yankauer sucker. Four years later,
Hampton et al.® described another
case of subcutaneous emphysema
following tonsillectomy where
they found alaceration of the pos-
terior pharyngeal wall. They
believed it was caused by the intu-
bation. A mucosa tear of the
aerodigestive tract can be caused
by traumatic insertion of the
laryngoscope prior to intubation
or traumatic placement of the intu-
bation tube itself. The most vul-
nerable sites of the aerodigestive
tract are the posterior oesophagus
at the level of the crico-pharyn-
geal muscle and the pyriform



200

sinus.*® Traumatic intubation is
more likely to happen with an
inexperienced anaesthesiol ogist or
in emergency situations.*

Apart from iatrogenic causes,
subcutaneous emphysema can
reflect infection by bacteria A
wide range of bacteria can pro-
duce gas within soft tissues. in
most cases anaerobes are involved
(e.g. Clostridia species, Bacte-
roides, and Peptostreptococci),
sometimes facultative anaerobes
such as Klebsiella and E.Coli are
involved. In the immuno-compro-
mised host, cellulitis with emphy-
sema may be caused by Pseudo-
monas, Aspergillus and Mucor-
mycosis.*®* These bacteria may
originate from a contaminated oral
cavity and most likely invade the
neck via the tonsillar bed. When
subcutaneous emphysema devel-
ops immediately after the surgical
procedure, infection is unlikely
the cause.

After considering the afore-
mentioned pathophysiologic
mechanisms for subcutaneous
emphysema and mediastinitis, we
will now analyse our two cases. In
the first case, the emphysema
developed immediately after the
procedure. An iatrogenic cause is
therefore likely. However, thor-
ough physical examination did not
reveal any visible tears in the
mucosa of the aerodigestive tract.
Thus, air may have penetrated
either via a tonsillar bed or rup-
tured lung tissue.

In our second case, subcuta-
neous emphysema occurred five
days after surgery. We can postu-
late that the emphysema came
from the breach in the posterior
pharyngeal wall that was seen dur-
ing the second look procedure.
Thistear could have been made by
the anaesthesiologist during intu-
bation, or by the surgeon, perhaps

with the Yankauer sucker or a
sharp tool. Another possibility is
that the breach devel ped dueto the
pressure of the retro-pharyngeal
abscess.

Treatment of subcutaneous em-
physema after tonsillectomy
mainly involves supportive mea-
sures: monitoring of vital func-
tions (ECG, oxygen saturation),
assessment of the aerodigestive
tract, and antibiotherapy. Pus col-
lections must be drained. Activ-
ities which increase upper airway
pressure such as coughing and
vomiting should be avoided. Stool
softeners can be helpful. In severe
cases the patient will need seda
tion and intubation.

Conclusion

Subcutaneous emphysema and
pneumomediastinum have rarely
been described as complications
of tonsillectomy and are caused by
risks related to mechanical venti-
lation, by careless handling of the
surgeon or anaesthesist, or by
infection. Subcutaneous emphyse-
ma also occurs after non-ENT
surgeries. The otorhinolaryngolo-
gist should have a thorough
knowledge of the differential
diagnosis for air in the neck since
the definitive therapy depends on
the etiology. Serious complica-
tions of tonsillectomy happen
rarely, but happen. In most cases
prompt management can avoid
poor evolution.

References

1.Vos GD, Marres EH, Heineman E,
Janssens M. Tension pneumoperi-
toneum as an early complication after
adenotonsillectomy. J Laryngol Otol.
1995;109:440-441.

2. Randall DA, Hoffer ME. Complic-
ations of tonsillectomy and ade-
noidectomy. Otolaryngol Head Neck
Surg. 1998;118:61-68.

C. Gillot et al.

3. Stewart AE, Brewster DF,. Bernstein
PE. Subcutaneous emphysema and
pneumomediastinum complicating
tonsillectomy. Arch Otolaryngol
Head Neck Surg. 2004;130:1324-
1327.

4. Podoshin L, Persico M, Fradis M.
Posttonsillectomy emphysema. Ear
Nose Throat J. 1979;58:73-76,81-82.

5. Steffey WR, Cohn AM. Spontaneous
subcutaneous emphysema of the head,
neck and mediastinum. Arch Oto-
laryngol. 1974;100:32-35.

6. Smelt GJ. Subcutaneous emphysema:
pathological and anaesthetic but not
surgical. J Laryngol Otol. 1984;98:
647-654.

7. Hilton PJ, Clement JA. Surgical em-
physema resulting from a ventilator
malfunction. Anaesthesia. 1983;38:
342-345.

8. Bellamy MC, Berridge JC, Hussain
SS. Surgica emphysema and upper
airway obstruction complicating re-
covery from anaesthesia. B J Anaesth.
1993;71:592-593.

9. Hampton SM, Cinnamond MJ. Sub-
cutaneous emphysema as a complica-
tion of tonsillectomy. J Laryngol
Otol. 1997;111:1077-1078.

10. Pan PH. Perioperative subcutaneous
emphysema: review of differential
diagnosis, complications, manage-
ment and anaesthetic implications.
J Clin Anesth. 1989;1:457-4509.

11. O'Neill JE, Giffin JP, Cottrell JE.
Pharyngeal and esophageal perfora-
tion following endotracheal intuba-
tion. Anesthesiology. 1984;60:487-
488.

12. Doweiko JR, Alter C. Subcutaneous
emphysema: report of a case and re-
view of the literature. Dermatology.
1992;184:62-64.

13. Mandel GL, Doublas RG, Bennett JE.
Principles and practices of infectious
diseases. 5th ed. Churchill Living-
stone, New York; 2000.

Professeur Pierre Moreau

Service d’ Oto-Rhino-Laryngologie
CHU Sart-Tilman

4000 Liége, Belgium

E-mail : orl@ulg.ac.be



