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The patient was treated with a total of 4,410 rads of radiation 
therapy to his nasal and oral pharynx. The treatment ports were then 
decreased to encompass just the site of the original tumor, and he 
was then given an additional1,440 rads. The patient's sleep apnea 
resolved with the radiation therapy and he remains free from sleep 
disturbances. A CT scan obtained after radiation documented res
olution of the soft tissue mass. Repeat nocturnal polysomnography 
following completion of radiation therapy was normal. 

DISCUSSION 

While the mechanism of OSA is multifactmial, anatomic 
narrowing of the upper airway plays an important patho
physiologic role. 11 Anatomic obstruction resulting in sleep
disordered breathing has been reported due to a variety of 
causes. All patients with symptoms of obstructive sleep ap
nea require a thorough examination of the upper airway. 

Extramedullary plasmacytomas occur fredominately in 
the upper respiratory tract and oral cavity. Initial symptoms 
of plasmacytomas of the upper aerodigestive tract have in
cluded dysphonia, dysphagia, oral pain, and dyspnea on ex
ertion.12 Approximately 20% of solitary extramedullary plas
macytomas of the upper aerodigestive tract develop local 
recurrence or progress to multiple myeloma. In contrast, 
80% of solitary osseous myelomas develop disseminated 
disease within 10 years. Plasmacytomas of the upper respi
ratory tract occur more frequently in males ( 3:1) and usually 
are in patients 50 to 70 years of age.8 

Since solitary extramedullary plasmacytomas are radi
osensitive, surgery was not indicated in our patients. Both 
patients were initially treated with nasal positive airway 
pressure which provided temporary relief of their sleep ap
nea. Subsequently nasal positive airway pressure was dis
continued because their tumors responded to radiation 
therapy. 

We are unaware of other reports of OSA due to plasma
cytoma. Although our patients did well, physicians should be 
aware that radiation therapy, when delivered to the upper 
aerodigestive tract, may worsen airway obstruction due to 
supraglottic mucosal edema, 1·13 acquired laryngomalacia, 14 

and radiation-induced fibrosis. 15 
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Adult Croup* 

Michael C. F. Tong. MBChB; Ming Chi Chu, MBBS; 
Susanna E.]. Leighton BSc; and C. Andrew van Hasselt, MMed 

Adult croup is a distinct disease entity that probably 
represents a heterogeneous clinical syndrome. Three 
cases of adult laryngotracheitis characterized by upper 
airway infection and progression to airway obstruction 
are illustrated. Close observation and prompt deci
sions regarding airway intervention are critical in ef
fective management, and complete resolution is ex
pected. (CHEST 1996; 109:1659-62) 
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F or almost 60 years, laryngotracheobronchitis, or croup, 
has been recognized as an important cause of upper 

airway obstruction in children. Adult cases have been rare 
and it was not until 1990 that Deeb and Einhom1 first re
ported seven cases. "Adult croup syndrome" was used to 
describe the clinical picture of community-acquired acute 
upper airway obstruction due to an infectious cause in the 
subglottic area of the larynx. The condition generally has a 
good prognosis and is to be distinguished from acute bacte
rial tracheitis, which is caused by staphylococcal infection,2-4 

and tracheitis associated with immunocompromized patients 
or chronic debilitation.5-8 

We report three cases seen in a regional hospital in Hong 
Kong between June 1992 and March 1994. The reports are 
followed by a discussion of clinicopathologic features and 
management. 

CASE REPORTS 

CASE 1 

A 77-year-old Chinese woman presented with prodromal symp
toms of sore throat and diarrhea of 2 days' duration. There was no 
cough, dyspnea, or hoarseness. On physical examination, she was 
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FIGURE l. Endoscopic view of the larynx (patient 1) showing the 
vocal folds (V), subglottic mass, and overlying exudates (E ), day l. 

apyrexial. She had a weak voice and biphasic stridor \vithout inter
costal retraction. Throat examination and chest auscultation were 
unremarkable. A chest radiograph showed normal lung fields. In the 
emergency room, laryngoscopy was performed \\~th a flexible 
latyngoseope. Mild subglottic mueosal edema was noted while 
glottic.: and supraglottic structures were normal. Her initial WBC 
count was 12x I 09/L. A diagnosis of acute subglottitis was made and 
antibioties ''~th humidification were presctibed. 

Ile r condition dete tiorated .3 h late r when she developed 
increased inspiratmy stridor ''~th supraste rnal and supraelm~cular 
retraction. \ Vhile the patient W<L~ breathing room air, m;ygen satu
ration was 9.3%. Another lmyngoscopy ''~th a flexible laryngoscope 
revealed progression of the subglottic edema ''~th exudation (Fig 1). 
She was immediately intubated \\~th a size 5 .0 endotracheal tube 
under inhalational anesthesia. Direct laryngobronchoscopy in the 
operating room confirmed the endoscopic flnclings , and a tracheal 
aspirate was sent for eulture which grew oral commensals only. She 
was obse tvecl in the ICU for another .3 clays. Another bronchoscopy 
\vith a fl exible bronchoscope showed that the exudation affected the 
entire trachea clown to the level of the earina yet spared the hron
ehial tree (Fig 2, .3) . She W<L~ treated \vith intravenous antibiotics 
(ampicillin and sulbactam sodium, 1.5 g every 8 h; cloxacillin 
sodium, I g every 6 h), ste roids (dexameth<L~one, 5 mg every 6 h), 
and nebulized epinephrine . H er condition improved, and she was 
successfully extubated after a further 24 h. Laryngoscopy \vith a 
fl exible laryngoscope on day .5 postintubation showed a normal 
subglottis and tracheal tree. The patient was discharged home af~ 
te r 7 days of hospitalization. 

CASE 2 

A 97 -year-old Chinese woman presented \\~th fever and eo ugh of 
2 days ' duration as well as progressive dyspnea. She had a m edical 
histmy of fish bone ingestion 2 days be fore presentation, but no 
foreign bod~· was identified in the larynx. Examination re, ·ealed a 
te mperature of .37.1 °C and hi phasic stridor \\~th suprasternal 
retraction. Indirect lal)~1goseopy showed subglottic natTO\\~ng, and 
chest radiography was normal. The \ VBC count was 5.2x 109/L. The 
presumptive diagnosis W<L~ adult croup, and this W<L~ eonfinned on 
direct lal)11gobronchoscopy under inhalational anesthesia which 
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Flc:UIIE 2. For same patient, \~ew of the stenosed trachea \\~th ex
udation , day 4. 

FIG UHE .3. For same patient, \~ew sho\\~ng infe rior extent of disease 
at the cmina, day 4. 

revealed subglottic edema extending 4 to 5 em dmm the trachea 
which was em·ered \\~th thick secretions. The patient was intubated 
\\~th a size 6.0 endotracheal tube. A traeheal aspirate grew oral 
commensals. The patient was treated in the ICU and \\~th humid
ified m;ygen and intrm·enous antibiotics (cefuroxime, 1.5 g every 8 
h). Extubation was attempted afte r 72 h, but desaturation rapidly 
occurred and she was reintubated. Dexamethasone, 5 mg evet)' 6 
h, was added on dav 7. On dav 8. ph~ma sodium concentration was 
111 mmoi!L, and (,ther biocl1emical analysis confirmed the diag
nosis of a s~~drome of inappropriate antidiuretic hormone secre
tion, presumahl~ .. secondmy to her airway infection. She was extu
bated fin· the second time on day 10, and endoscopy with a flexihle 
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Table !-Organisms Responsible for Tracheitis-Croup 
in Adults and Children 

Organism Adults 

Viral He1pes simplex5 

Cytomegalovirus6 

Influenza B9 

Bacterial Staphylococcus aureus2-4 

Haemophilus injluenzae1 

Fungal Aspergillus 7·8 

. Children10 

Parainfluenza type 1,2 
Influenza type A, B 
Respiratory synctial virus, 

adenoviruses, rhinovirus, 
varicella-zoster, measles, 
echovirus, coxsackievirus 
group A, B, corona virus, 
enterovirus 

Mycoplasma pneurrwniae 
Corynebacterium diphtheriae 
Streptococcus pneurrwniae11 

endoscope revealed subglottic edema with sloughing. She soon 
developed biphasic stridor again, and tracheostomy was performed 
\vith the patient under local anesthesia. During the procedure, no 
abnormalities of the tracheal lumen were noted. Histologic exam
ination of a biopsy-specimen of the tracheal wall demonstrated 
chronic inflammatory cell infiltration. Laryngoscopy with a flexible 
laryngoscope on day 20 revealed slightly edematous arytenoids, 
mobile vocal cords, and a normal subglottis. The tracheostomy tube 
was changed for a cuffless fenestrated tube. Plasma sodium level 
returned to 137 mmol!L on day 23, and on day 26 the tracheostomy 
tube was removed. Further recovery was uneventful, and the 
patient was discharged home after 1 month of hospitalization. 

CASE 3 

A 29-year-old Chinese woman presented with a 3-day history of 
sore throat which progressed to dysphagia, hoarseness, and short
ness of breath on the day before admission to the hospital. Physi
cal examination revealed a temperature of 38.9°C. There was no 
stridor, and the pharynx was mildly inflamed. Endoscopic exami
nation with a flexible fiberoptic endoscope showed a normal epi
glottis, congested false cords, and edema in the subglottic and tra
cheal mucosa to 2 em below the vocal folds. The airway was judged 
to be adequate. An initial WBC count was 8.7xl09/L with lympho
cytes predominant. Intravenous antibiotics, including ampicillin, 1 
g every 6 h, cefuroxime, 1.5 g. and metronidazole, 500 mg every 8 
h, were immediately commenced. The initial oxygen saturation was 
95 to 97% with the patient breathing room air. Five hours after 
admission, the oxygen saturation had fallen to 85%, but this 
responded to 35% oxygen therapy via a face mask. Repeated 
endoscopic assessment confirmed an airway of greater that 8 mm 
in diameter. A decision was made to continue close observation with 
continuous pulse oximetry and to perform endoscopy as required. 
The condition improved gradually over 8 h. Follow-up endoscopy 
on subsequent days confirmed gradual improvement of the laryn
gotracheitis. She was discharged on the seventh day after admission. 
There was no bacterial growth from the throat or laryngeal cultures. 
Viral titers comparing initial (less than 10) and day 14 (80) titers 
confinned an episode of influenza virus type B infection. 

DISCUSSION 

We define adult croup as community-acquired acute 
laryngotracheitis in adult patients who are otherwise healthy. 
Together with the only other series from Deeb and Ein
horn, 1 ten cases have been reported in the English-language 
literature since 1966. All these patients survived with 
supportive airway management. This fact distinguishes adult 
croup from other causes of tracheitis, with identifiable 

pathogens, from which patients have succumbed. In the 
majority of these cases, staphylococcal infections have been 
identified.2-4•9 Herpes simplex virus was isolated in one case 
after prolonged intubation.5 Cytomegalovirus infection6 and 
aspergillosis7·8 of the tracheobronchial tree have been diag
nosed in patients with AIDS or in patients who were other
wise immunocompromized. This pattern differs from that 
identified in pediatric patients.10•11 Table 1 summarizes all 
pathogens identified recently as causing acute tracheitis in 
adults and children. The organisms responsible for croup in 
children are not seen in adults because of the presence of 
viral specific T helper and B lymphocyte memory responses. 
These memory responses in adults can counter the virus 
growth in the tracheobronchial tree and impede mucosal 
reactions resulting in airway obstruction. This has been 
confirmed in a study showing poor T helper and B lympho
cyte memory responses in children with human parainflu
enza 1 virus-induced croup when compared with a con
trolled group of adults.l2 

In contrast to bacterial tracheitis in which the patients 
present with toxic symptoms, patients with adult croup have 
a better prognosis. Classically, microorganisms are not iso
lated from the tracheal aspirates. These patients (8 of 10 
cases) present with a 2- to 4-day history of prodromal illness 
of upper respiratory tract infection (cough, sore throat, 
malaise) and no fever or a low-grade fever (37 to 38.SOC). 
The WBC count is not markedly elevated, ranging from 
5x109/Lto 19xl09/Lwith predominant lymphocytes in both 
reported series. Deterioration in clinical status is usually 
rapid; and airway intervention was required in 5 out of 10 
cases (within 24 h of presentation in our 2 cases). Duration 
of intervention required ranged from 24 h to more than 20 
days. The natural history is variable, but recovery has been 
satisfactory in all cases, with complete remission of airway 
obstruction. 

Pathologic descriptions of adult croup are scarce. Indirect 
or flexible laryngobronchoscopy reveals mucosal edema ex
tending down from the subglottis, leaving supraglottic 
structures and vocal cords unaffected. The abnormality may 
appear to be a subglottic or intratracheal mass resulting in 
luminal obstruction. In our cases, the bronchi were clearly 
spared (Fig 3). Our second case provides the only histologic 
evidence of inflammation. Exudation (Fig 2) has been noted 
in 3 out of 10 cases. Culture of tracheal aspirates in our cases 
has shown mixed commensal growth only. Serologic tests in 
one patient confirmed influenza B infection. Notably non
suppurative tracheitis which progressed to toxic shock syn
drome has been reported in the literature during an influ
enza B epidemic.9 

The etiologic factors for adult croup in "immunocompe
tent" patients are likely to be similar to those responsible for 
pediatric laryngotracheobronchitis.10 The disease starts with 
viral replication in the nasopharynx which gradually spreads 
down to the tracheal mucosa, causing symptoms of upper 
respiratory tract infection and then stridor. The extent of 
mucosal involvement varies between individuals and relates 
to the degree of airway hyperreactivity. An additional factor 
we postulate may be the failure ofT helper and B lymphocyte 
memory responses in the elderly (cases 1 and 2) although this 
has yet to be proven by further immunologic studies. 
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Management of adult croup remains empirical. The most 
important aspect is early recognition. We relied heavily on 
the use of fiberoptic examination with flexible scopes in the 
emergency room. Lateral neck and chest radiographs may be 
unreliable and inaccurate.13 Other imaging methods, such as 
indium 111 \VBC scanning,14 are time-consuming and may 
delay critical airway intervention. In order to secure an ad
equate ainvay, intubation with the patient under inhalational 
anesthesia may be indicated. Adjuvant medical treatment for 
the critical aif\Vay includes oxygen, humidification, steroids, 
and nebulized epinephrine. 1 Steroids are used to reduce 
edema. The use of nebulized epinephrine is not uniform in 
these cases but was of benefit in one of our cases (case 1). 
Broad-spectrum antibiotics are advisable to cover potential 
pathogens which may cause secondary infection. The im
portance of close observation of clinical signs cannot be 
overemphasized because the condition may deteriorate 
rapidly, and continuous oxygen saturation monitoring is 
mandatory for early detection of a compromised aif\Vay. 

CoNCLUSIO'\l 

Adult croup is a unique disease entity in that the patho
logic changes are confined to the immediate subglottis and 
the trachea, sparing the supraglottis and the main bronchi. 
Early diagnosis with the use of the flexible fiberoptic laryn
goscope, close clinical monitoring, and timely aif\Vay inter
vention will result in a favorable outcome. 
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