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FOREIGN bodies of various kinds are undoubtedly lodged in the bronchi
more frequently than they are recognized. Weist reported IooO cases;
103 (IO.3 per cent.) only were from the literature, 897 (89.7 per cent.) were
unpublished cases collected by Weist by personal communications. It
would seem possible that a correspondingly large proportion of cases of
dental origin remains unpublished.

Foreign bodies of dental origin include teeth, dentures, instruments,
and other material used in dental operations. Aspiration of infected blood
or sputum is probably a more frequent source of infection than foreign
bodies. The occurrence of such infection is obviously greatly more diffi-
cult to prove, but the frequency of gross mouth infection in patients sub-
jected to dental operations needs hardly be mentioned.

There have been at the Mayo Clinic during the past four years 7
cases of pulmonary suppuration following dental operations or trauma.
In 2 cases the tooth was spontaneously expelled; in one it was discharged
through a thoracotomy wound, and in one it was found at postmortem.
In the other cases no foreign body was found, but it is quite probable that
they were also cases of infection from inhalation.

I observed 6 of the 7 cases and have collected 45 proved cases from the
literature. These 52 cases form the basis of this report.

FOREIGN BODIES IN THE 52 CASES

Teeth ........ ............ 37
Artificial teeth ........ 4
Dentures .................. 2
Root canal broach ........ 2
Dental burr............. ? .... 3
Allen's dental cement ........ I
Plaster of Paris ...... .. ........ I
Hard rubber from gag ................ I
Blade of forceps ........ I

The foreign body was lodged in the right bronchus in 2i cases, in the left
bronchus in I9, in both sides in I, and in the trachea in I; the location was not
stated in IO. The bodies were most frequently in the right lower lobe.

In 26 cases the accident occurred during extraction under general anaes-
* Presented before the Minnesota State Dental Association, Minneapolis,

March, I920.
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thesia, in 12 under nitrous oxide, in ii under ether, and in 3 under chloro-
form. In 3 cases false teeth were inspired; in 4 cases the foreign body was
inspired during dental operations without anaesthesia.

The literature contains more or less fragmentary reports of other
similar cases (Carpenter, Ricketts, Stokes, McCrae).

Symptoms and Signs.-The symptoms may be divided into those which
are manifest immediately following the inhalation of the foreign body,
and those which arise from its prolonged presence in the respiratory tract.
The most constant and characteristic immediate symptom is cough of
varying intensity and persistence; associated symptoms are dyspncea,
cyanosis, wheezy respiration, pain in the chest, and nausea. In the 52
cases cough, more or less violent and spasmodic, was an immediate symp-
tom in 27, pain or soreness in the chest in I3, and dyspncea in iO. In one
instance cough started after twenty-four hours, in another after four
days. In I2 there was no cough. In 4 cases dyspncea of a varying grade
was the presenting symptom. In one only was there a sensation of a
foreign body in a bronchus. It is noteworthy that in 7 cases (I3.4 per
cent.) there were no symptoms whatsoever. In i6 of the series there were
no serious pulmonary infections; in the remaining 36 there was evidence
of pulmonary suppuration of varying grade. For convenience, in the
further discussion the cases will be grouped on this basis.

In the i6 uncomplicated cases the accident occurred during general anaes-
thesia in 4, and during alcoholic intoxication in i. No anaesthesia was used
in 2, and no statement was made as to anaesthesia in 9. Symptoms were
marked in 7, and not mentioned in 9. A diagnosis was made by the
X-ray in 5; in i the plate showed only pleural thickening. In 8 there
was no mention of an X-ray examination. With two exceptions the
length of time the foreign body was present in the bronchus was short.
In one a tooth was coughed up after three years; in another plaster-of-
Paris fragments had been present for five years without symptoms other
than a persistent spasmodic cough.

The foreign material was spontaneously expelled in 4 cases on the
third day, the fifth day, during the third month, and three years after the
accident, respectively. Early bronchoscopic removal was effected in IO.
Two patients died, one from typhoid fever ten days after bronchoscopy,
and one from tuberculosis following temporary recovery from an
unsuccessful thoracotomy.

Complications.-This group comprised 36 cases. In 22 the accident
occurred during the extraction of teeth under general anaesthesia; in 2
others in which it followed extraction the anaesthesia was not mentioned;
in 2 loose artificial teeth or dentures were inhaled; in i a tooth was inhaled
during a general anaesthetic for an abdominal operation; in i pulmonary
infection followed a kick in the face by a horse, resulting in the loss of
several teeth.

Immediate Symptoms.-In this group cough of varying severity asso-
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ciated with other symptoms, such as dyspncea, cyanosis, and pain in the
chest, was manifest in II. In 7 cases cough was the only symptom; in 3
there was no cough; in IO there were no immediate symptoms, or they
were so mild and transitory as to be practically negligible.
A latent symptomless period was present in I5. The length of the

latent period was two weeks or under in 3, between two weeks and two
months in 7, more than two months and under one year in 2, two years
in i, and eleven and one-half years in i. There was no latent period in I3.
The records in the remaining cases were indefinite on this point.

Late Symptoms.-Cough, usually with purulent sputum, was present in
29 cases, haemoptysis in 8, and pain in the chest in i i. The onset of late
symptoms was gradual and without any intervening symptomless period
in at least I3. The relation was not stated in 8. X-ray reports were
mentioned in i6. The plates shoWed the foreign body in only 4 cases, an
artificial tooth with a piece of denture in i, a tooth in 2, and a dental
burr in i. Abscess was shown in 5 cases; one case diagnosed tubercu-
losis proved on postmortem to be bronchiectasis. A fluoroscopic exami-
nation revealed limitation of movement of the diaphragm in one case;
negative X-ray findings for foreign body were reported in I2 cases.

It would appear on first thought that a diagnosis should be estab-
lished by the fact that a foreign body passed down the pharynx. In the
present series of cases the patient was usually unconscious at the time of the
accident. In one case (Carpenter's) the patient believed that he had
swallowed, not inspired, a denture with four teeth; its presence in the
lung was never suspected and was only proved at postmortem after
thirteen years. In one case only (Hubbard's) did the patient insist that
the foreign body was in the lung in spite of negative X-ray and other findings.

In cases without immediate severe symptoms the operator may be-
lieve or fervently hope that the foreign body passed down the cesophagus
instead of the trachea. In one case (Jarvis's) the dentist obviously had
.such hopes, in spite of the fact that the patient, a physician, had parox-
ysmal cough and other characteristic symptoms of foreign body in a
bronchus immediately on awakening from anaesthesia. When the patient
asked to see the tooth the dentist explained that it had broken and was
thrown away. Three months later the physician coughed up the tooth.

In cases of multiple extraction, as in 22 instances in this series, a
tooth or stump of a tooth is easily lost without being missed.

Treatment.-Bronchoscopy was done for the removal of foreign bodies
in 5 cases, in 3 of which the X-ray showed the foreign body. In the fourth
case a second X-ray plate, taken after a positive clinical diagnosis of foreign
body had been made, showed the foreign body. In the fifth case no
X-ray was taken. In 2 of these cases the foreign body was removed at
the first attempt; in i two unsuccessful high bronchoscopies wete fol-
lowed by a third successful low bronchoscopy after tracheotomy; in a
fourth the bronchoscopies failed. Doctor Jackson had seen this case

570



FOREIGN BODIES OF DENTAL ORIGIN IN A BRONCHUS

and believed the foreign body to be beyond reach of the broncho-
scope. In still another case in which bronchoscopy failed, a first-stage
operation was done for drainage and the patient died before the second-
stage operation had been undertaken. Thoracotomy was done in I5
cases; in 2 of these the lung was resected. In the remaining 13 cases the
operation was done for drainage of the suppurating process.

Results.-Fourteen of the 36 patients with complications died; i6 made
a complete recovery, and the result in the remaining 6 cases is not defi-
nitely stated. There were seven deaths in the 24 cases occurring
since I900.

Seven of the I4 patients who spontaneously expelled the foreign body
recovered, and 3 died; the ultimate result was not stated or was uncertain
in 4. In 3 cases an abscess requiring drainage developed after the foreign
body had been expelled; in one case the foreign body was discharged
through the drainage wound, and in one case the tooth was expelled after
two and one-half years. Seven months later an abscess developed, and
after two months the patient died. In I5 cases in which thoracotomy was
performed 2 were followed by resection of the lung; both patients died;
i died of exhaustion, and I of pulmonary embolus before the second-
stage drainage operation. One died while being chloroformed for drain-
age operation. One improved so markedly following the preliminary
rib-resection that the second-stage operation was not done. In the
remaining II cases, I patient died, I was greatly improved, and 9 made a
complete recovery.

POSTMORTEM FINDINGS IN 9 FATAL CASES

I. Bilateral bronchiectasis, empyema, tooth in bronchus.
2. Pulmonary embolism.
3. Large empyema fistula in lung, denture in' pleural cavity.
4. Abscess, ulcerated bronchus, tuberculosis.
5. Abscess, tooth in bronchus.
6. Abscess, empyema, tooth in bronchus.
7. Massive gangrene of entire lung, tooth obstructing bronchus.
8. Bilateral lower lobe bronchiectasis, tuberculosis, tooth in bronchus.
9. Bronchiectatsis, pericarditis, tooth in bronchus.

DISCUSSION

In this series of cases the relationship between multiple extractions of
teeth under general anaesthesia and pulmonary complication is striking.
Muitiple extractions under general anaesthesia were performed in 22 in-
stances. Aspirative infection as a cause for pulmonary suppuration may
probably be assumed to be sufficiently evident in the cases in which the
tooth was later expelled, or in which an impacted tooth was found in the
midst of a suppurative or gangrenous process in the lung. Perhaps the
most striking evidence of all is shown in the case of Israel, in which a
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tooth was found in an actinomycotic abscess of the lung. That aspira-
tion of infected material from the mouth independent of teeth is a large
factor in the causation of pulmonary infection cannot be so clearly dem-
onstrated in the individual case, but much evidence has accumulated indi-
cating that aspiration of infected material is one of the most common
causes of abscess, gangrene, and bronchiectatsis. As early as I877,
Schuller found that the introduction of clean foods into bronchi of
rabbits through tracheal wounds is practically harmless, while the intro-
duction of the same foods mixed with bacteria and filth results in a fatal
pneumonia. Lung abscess following tonsillectomy has been reported
frequently (Manges, Tewksbury, Bassin, Frank, and others). Kiulbs
found bad teeth and tartar (Zahnstein) in a large proportion of cases of
lung abscess in which he operated. In a series of 56 cases of pulmonary
suppuration at the Mayo Clinic in which operation was done, aspiration
of an infection was probable in 25 per cent.; the etiology was question-
able in another 25 per cent., but it is probable that a large proportion of
these were cases of aspirative infection.

The importance of early recognition of a foreign body in a bronchus
is emphasized by the fact that in this series there was no mortality in the
cases in which it was expelled or removed early by bronchoscopy. All
the fatalities, with the exception of one death following lung resection,
were in cases in which the foreign body had been present for a long period.

Positive diagnosis may be made by means of the history, the X-ray, or
by bronchoscopy. It is important to remember, however, that each and all
of these may be negative in the presence of a foreign body, as in 12 cases
in this series. Symptoms and signs are suggestive, but in themselves
are rarely conclusive. In many cases they have led to an erroneous diag-
nosis of tuberculosis.

The history of the case is of first importance. If the operator knows
that a tooth has passed down the pharynx, and the patient immediately
develops symptoms of bronchial irritation, the diagnosis is obvious. Even
in the absence of symptoms, it should be assumed that the foreign body-
passed down the trachea rather than the cesophagus until the contrary is
proved. No marked immediate symptoms occurred in 9 of the 22 cases and
there was a later symptomless period in i6 of 35 cases. In one case it was
of thirteen years' duration. The profession has been slow to recognize
that a symptomless period does not constitute proof of absence of a
foreign body. Jackson writes on this point: " Practitioners are heedless
of and even scoff at the patient's suspicions that a long previously aspi-
rated (or swallowed)1 foreign body is the cause of present symptoms."

Examination by the X-ray is indispensable, and a positive plate estab-
lishes the diagnosis both as to the presence and the location of the foreign
body. A negative X-ray, however, is not conclusive and in the presence
of a diffuse shadow from pulmonary suppuration is of doubtful value. In

'Inserted by the author.
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the i6 uncomplicated cases in this series, the X-ray was positive in 6 of the 7
cases examined, but in the group with complications it failed to show the
foreign body in 12 of the i6 cases examined.

In early uncomplicated cases bronchoscopy in skillfi' hands is the
best method of diagnosis and of removal. The indications for broncho-
scopy for a foreign body as enunciated by Chevalier Jackson are
as follows:

i. The appearance in the rontgenogram of a foreign body or of any
suspicious shadow.

2. Cases in which a clear history is given of the patient's having choked on
a foreign body, and in which the foreign body was not afterwards found.

3. Cases in which there are signs of stenosis of the trachea or the bronchus.
4. In any case suspected of bronchiectasis.
5. In the absence of any history of a foreign body, the patient giving

symptoms of pulmonary tuberculosis, without the finding of bacilli in
the sputum, and especially if the physical signs are at the right base, and
above all, if there are also physical signs of pleural effusion.

6. In case of doubt, bronchoscopy should be done.
Jackson recognizes no absolute contra-indications to bronchoscopy.

TREATMENT

Expectant treatment is employed in the hope that the foreign body
may be expelled spontaneously; bronchoscopy and thoracotomy are the
alternatives, after the foreign body has been recognized.

The question of the likelihood of the expulsion of the foreign body is
often raised in the consideration of the advisability of bronchoscopy. In
this series the tooth was expelled in only 3 of 13 cases before the onset
of pulmonary suppuration. The tooth was expelled in I3 of 33 cases after
suppuration had developed. Six of these patients recovered, but thora-
cotomy had to be done in 4 instances. Three patients who received no
further treatment died. Jackson's attitude toward the question of spon-
taneous expulsion is as follows: "We do full justice to our patients
when we tell them that while the foreign body may be coughed up, it is
very dangerous to wait; and further that the difficulty of removal in-
creases with each hour the body is allowed to remain."

If the foreign body has not been recognized, however, or the patient
has been treated expectantly until suppuration has set in, the results
following bronchoscopy are not so favorable. In 5 such cases in this series
in which bronchoscopy was done the foreign body was removed in only
one. It may be impossible to locate the tooth and it must be seen in
order to be removed. Furthermore, its removal in the presence of pul-
monary suppuration becomes only an incident. The important considera-
tion in such cases is the suppurating focus. For this complication
thoracotomy for drainage has given the best results. If the focus is in
the form of a localized solitary abscess, a drainage operation is the
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operation of choice. If the cavity is multilocular or if there is a bronchiec-
tasis, any form of treatment is likely- to yield a high morbidity and mor-
tality. Massive gangrene is uniformly and quickly fatal.

The table of postmortem findings is uncontrovertible evidence of the
possible etiologic relationship of foreign body aspiration to abscess, gan-
grene, and bronchiectasis.

With regard to details of dental operative technic for prevention of
accidental aspiration of foreign bodies, Doctor Gardner of the Mayo Clinic
in a personal communication expressed himself as follows:

"The patient should be watched quite as carefully with a local anaesthetic
as with a general. The use of gauze sponges in no way interferes with the
work of the operator; it prevents the inhalation of a foreign body during
operation and cares also for the hemorrhage. Furthermore, the dentist may,
by careful examination of the teeth before operation, ascertain if the work
might displace pieces of tartar, fillings, or even the teeth themselves during a
general anaesthetic. The condition of the patient undergoing any opera-
tion often requires the use of a gag during an ether anaesthetic, and the
anaesthetist should know the condition of the patient's teeth before the
anaesthetic is started, since such an instrument often displaces from a
tooth foreign bodies which might be inhaled."

SUMMARY

i. Aspiration infection of the lungs is most common in operations about
the mouth following general anaesthesia.

2. Symptoms may be immediate and continuous or there may be an
intervening symptomless period of months or years. There may be no
immediate symptoms.

3. The most constant and characteristic immediate symptoms are
cough, dyspncea, wheezy respiration, and pain in the chest. The late symp-
toms in varying number and degree are those of pulmonary suppuration.

4. Late symptoms of foreign-body infection often simulate phthisis,
and that is the diagnosis often made.

5. Positive diagnosis rests essentially on history-taking, X-ray, and
bronchoscopy. The history may be that of having " swallowed" the
foreign body.

6. Bronchoscopy for diagnosis is indicated in any early doubtful case.
7. Spontaneous expulsion of small irregular foreign bodies of high

specific. gravity, especially teeth, is always doubtful. Spontaneous expul-
sion often occurs only after an abscess has formed.

8. Bronchoscopy is the only treatment to be considered in early uncom-
plicated cases. In cases in which there is suppuration, thoracotomy for
drainage gives the best results.

9. In fatal cases death is usually due to abscess, bronchiectasis, or gan-
grene of the lung, any of which may be complicated by empyema.

IO. Tuberculosis may coexist with a suppurative process.
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CASE I (I69958).-E. R. F., aged thirty-four years, an anaemic,
emaciated woman, came to the clinic August 2I, I9I6, complaining of
cough with sputum, pain in the back, fever, weakness, and loss of weight.

The illness began in January, I915, following teeth extraction under
general anaesthesia. The patient began to cough immediately on awak-
ening from the anaesthesia and the cough had persisted. Pulmonary
tuberculosis was diagnosed for which she was treated for a number of
months. September, I9I5, an X-ray was taken and a tooth was re-
vealed in the lower part of the right lung. Three attempts were made
to remove the tooth by bronchoscopy but all failed. Thoracotomy
was then done, but the tooth was not found.

When the patient came to the clinic her cough was very severe
and persistent, preventing sleep. Pain in the back with fever had
started six weeks before. She had lost 30 pounds in weight. The
sputum was foetid, greenish, and amounted to upward of a pint in
twenty-four hours.

At the time of examination the haemoglobin was 76 per cent., the
leucocyte count I7,600, the systolic blood-pressure II7, the dias-
tolic 6o, the pulse 96, and the temperature 100.5°. Resonance was
impaired and breath sounds were diminished at both bases. There
was a scar of thoracotomy below the angle of the right scapula. The
skiagram showed shadows at both bases which were believed to be
due to the thickened pleura at the right and a small amount of fluid
at the left base. The appearance of the right lower lobe suggested
tuberculosis. The clinical diagnosis was old abscess of the right lung,
and left pleurisy with effusion. August 25th a bronchoscopic exami-
nation was made. The tooth was not found, but much pus was seen
coming from the right bronchus. Thoracentesis of the left pleural
cavity yielded pus. August 28th a first-stage operation was done for
drainage of the abscess. The patient died, however, before the
second-stage drainage operation could be performed.

Necropsy showed a bilateral bronchiectasis and left empyema.
The broken tooth, surrounded by an abscess, was found lying within
2.5 cm. of the lower surface near the lateral aspect of the lung (Figs.
i and 2).

CASE II (2I6141).-J. R., a man aged sixty-six years, came for ex-
amination December 8, 19I7. This patient appeared older than his
years, probably due, in part, to exposure and to alcoholic excess. His
illness began in October, 19I7, after teeth extraction under ether anaes-
thesia. A number of teeth were broken off, and considerable bleed-
ing followed for two weeks. Immediately after the operation the
patient developed a constant dull pain in the right lower chest ante-
riorly. These symptoms persisted for two weeks, when he suddenly
vomited a pint of pus; coughing and a large amount of purulent
sputum persisted, especially during the month before examination,
and kept him awake a great deal at night.

Examination of the chest showed an area of flatness in the right
axilla. The haemoglobin was 50 per cent., and leucocyte count I3,000.
The systolic blood-pressure was I40, the diastolic 66, the pulse 84,
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and the temperature normal. Repeated sputum examinations
were negative for tuberculosis bacilli. The skiagram showed dense
infiltration in the upper portion of the right lobe with cavitation.
The patient was a poor surgical risk and he was kept under observa-
tion in the hope that there might be some improvement. His symp-
toms instead of subsiding, however, became more aggravated. Four
weeks later the skiagram showed marked extension of the purulent
process; operation was therefore advised. The patient was trans-
fused once before the operation by the sodium citrate method,
receiving one-half litre of blood. A two-stage drainage operation
under local anasthesia was performed because of the absence of
pleural adhesions. An abscess cavity the size of a large orange and
containing a mass of gangrenous lung tissue was found. The pa-
tient's convalescence was rapid, four months after the operation he
had gained 50 pounds in weight. He was dismissed from the clinic
with a small sinus. Five months later a portion of a tooth was found
in the dressings. The sinus then rapidly closed. In September,
I9I9, the wound was solid and there were no symptoms referable to
the old pulmonary lesions.

CASE III (235649).-Mrs. N. F., aged thirty-nine years, presented
herself at the Mayo Clinic June i8, I9I8, complaining of persistent
cough with purulent sputum and occasional haemoptysis. Her illness
began in August, I9I7, following teeth extraction under ether. The
day following the operation she coughed up 4 or 5 ounces of dark,
clotted blood having a very foul odor. She continued to cough and
to raise large amounts of pus and blood. She also developed pleurisy
with effusion, for which a thoracotomy was performed in September,
1917, and a secondary operation for drainage in November.

The patient coughed frequently during the examination, raising
a bloody purulent sputum having a very foul odor. There was dull-
ness in the left axilla, moist rales, and tubular breathing toward the
apex. The hamoglobin was 80 per cent. and the leucocyte count was
9400. The systolic blood-pressure was I26, the diastolic 70, the
pulse and temperature normal. There was distinct clubbing
of the fingers. The sputum was repeatedly examined for tuber-
culous bacilli, but none were found. The skiagram showed infiltra-
tion of the lower left lobe of the lung, and a diagnosis of probable
abscess was made. An exploratory aspiration was performed in the
region of the thoracotomy incision. The first operation was interrupted
by an epileptiform seizure followed by lapse of consciousness for
about five minutes. Six days later a tubular cavity was opened and
drained. The patient left the hospital two weeks later; the wound
drained for some weeks and then closed. There have been no
further symptoms.

CASE IV (240703) .-J. K. S., a man aged forty-five years, came for
examination August i, I9I8. He appeared to be very sick and com-
plained of cough with much foul sputum. He had had several teeth
extracted in May, I9I8. Tw-o weeks later he began to cough, raising
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foul-smelling sputum, sometimes 24 ounces each day. Slight swelling
of the legs had been noted.

The physical examination disclosed marked loss of weight, foul
breath, systolic blood-pressure Iio, diastolic 6o, pulse 8o, and tem-
perature 980. The right chest wall was markedly retracted and there
was an area of dullness about the level of the second and third ribs
anteriorly. Breath sounds in this region were intensified. No tuber-
culosis bacilli were found in the sputum. The skiagram showed
marked infiltration in the upper right lobe which was diagnosed
abscess with cavitation. The fluoroscopic examination revealed a fluid
level with distinct splashing.
A two-stage operation was performed for drainage of the abscess,

which was found to lie about in the midaxillary line. The abscess
contained little pus, but some very foul-smelling necrotic tissus was
removed. The convalescence was slow, although progressive, and
the patient left the hospital with a bronchial fistula. January I9,
I919, the patient reported by letter that he had gained 38 pounds in
weight, that the fistula had closed, and that there were no symp-
toms referable to his former illness (Figs. 3 and 4).

CASE V (281586).-J. A. C., a rather frail looking man, aged sixty-
three years, came to the clinic July 23, i919, complaining of cough
with sputum, weakness, and loss of weight. His illness began
in October, I918, when he was kicked in the face by a horse.
The kick was a glancing blow, breaking the bridge of the nose and
knocking out several teeth. He was knocked unconscious by the
blow. There was some cough immediately on recovering conscious-
ness, and the patient believes that he must have swallowed a great
deal of blood, because his stools were black following the accident.
Eight weeks later a corrective operation under cocaine was done on
his nose. He then had a mild attack of pneumonia; he was in the
hospital for four weeks, and had several attacks of haemoptysis. One
month after recovering from pneumonia he developed severe pain in the
right chest with fever running up to IO30. Twenty-four hours after
the onset of this illness the " abscess broke," and a pint of pus was
coughed up. There has since been a persistent cough with sputum,
amounting to about a teacupful in twenty-four hours, progressive
weakness, and a weight loss of between 2o and 30 pounds (Fig. 5).

Slight dullness was found at the right apex anteriorly, with
marked amphoric breathing. The respiratory excursion at the right
apex was lagging. Many teeth were missing, and those remaining
showed marked pyorrhcea and some were carious. The haemoglobin
was 58 per cent., and the leucocyte count I6,ooo. The systolic blood-
pressure was I34, the diastolic 84, the pulse 88, and the temperature
IOI1. Sputum examination for tuberculosis bacilli and elastic tissue
was negative. The skiagram showed a large abscess in the upper
lobe of the right lung. The clinical diagnosis was probable aspira-
tion abscess. A two-stage drainage operation was performed as
pleural adhesions could not be definitely made out. A deeply situ-
ated abscess about 3 inches in diameter was ojpened and drained. The
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convalescence was uneventful and the patient went home three and
one-half weeks following operation in good general condition. He
had no cough or sputum at this time and had gained 15 pounds
in weight.

CASE VI (274952).-Mrs. J. S., a thin, rather frail looking woman,
aged thirty years, presented herself June 12, I919, complaining of head-
ache and pain in the abdomen which began following childbirth Janu-
ary, I9I9. In May, I919, the patient was given ether for teeth
extraction. She began to cough immediately on awakening from
the anaesthesia. The cough, paroxysmal in character and worse at
night, continued and was accompanied by more or less pain in the
lower substernal region. The expectoration was mostly foamy
mucus and moderate in amount. Perspiration was profuse at night;
vomiting was frequent.

The patient was a poorly developed woman with marked evi-
dence of loss of weight. At the time of examination the haemoglobin
was 64 per cent., and the leucocyte count gooo. All the teeth were miss-
ing. There were rales and increased breath sounds at the right apex. The
right base was dull to percussion. The sputum was negative for
tuberculosis bacilli. The X-ray examination showed pleural thick-
ening with probable fluid at the right base. The diagnosis was that
of general debility with probable slight right pleural effusion. The
question of the presence of a foreign body was raised, but there was
no definite evidence, and the patient was discharged without surgical
treatment. June I5, i919, during a very severe paroxysm of coughing
she expelled a tooth. The cough and expectoration immediately be-
came somewhat less, but at the last report, August 7, igig, she still
had pain in her back and some cough (Fig. 6).

CASE VII (286912).-Mrs. A. K., aged thirty-three years, presented
herself" September I, I919, complaining of a cough with purulent
sputum, weakness, and loss of weight. The onset of her illness dated
back nineteen months, following extraction of many teeth under
general anaesthesia. She began to cough immediately on awakening
from the anaesthesia; the cough persisted. Six weeks after the teeth
extraction she coughed up two pieces of tooth, and twelve weeks
later a silver filling. The cough, however, continued; the sputum was
foul and amounted to a cupful in twenty-four hours. She had pain in
the right chest, night sweats, and occasional haemoptysis. The
symptoms instead of subsiding after the foreign body was expelled
became progressively worse.

At the time of examination the patient was sitting with a basin
before her, coughing more or less continuously, and raising very foul
purulent sputum. The systolic blood-pressure was ioo, the diastolic
6o, the pulse 72, the haemoglobin 8o per cent., and the leucocyte
count 5000. The sputum examination was negative for tuberculosis
bacilli. The skiagram showed a-questionable shadow just behind
the heart at the cardiophrenic angle. Because of the incessant cough
and large amount of sputum, it seemed advisable to do an explora-
tory operation notwithstanding the meagre X-ray and physical find-
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CASES WITH COMPLICATIONS
_ - - -~~~~~~~~~~~ :~I_

Author Ae Foreign body Location Nature of aciet Ansesthesia Immediate symptoms Late symptoms X-ray LatentSex ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~period

IsrAel...... 26 M

Verco.......27 F

Warrack..... 26 F

Arnold...... 23 F

Godlee......j 47 M

Kuilbs...... 48 M

Monro......I sro M

Thomson.....I ]loF

Mor-rison..... 36 F

Brauch.....

Getchell.....

Getchell.....

Hubbard....

Hubbard....

Hubbard....

R obinson....
(Mayo Clinic)

Barker.....

Pirie ......

Forbes.....

Hedblom....
(Mayo Clinic)

Hedblom....
(Mayo Clinic)

Hedblom....
Mayo Clinic)

Hedblom....
( Mayo Clinic)

Hedblom....
(Mayo Clinic)

Artificial tooth

Four false teethW
on silver clamp

Molar tooth

Tooth

Fragment of tooth

Tooth

Tooth

Tooth

Blade of forceps

Tooth

Tooth

Artificial tooth
with plate

Molar tooth

Part of tooth

Stump of upper

Piece of carious
tooth

Tooth

Burr

Tooth

Tooth

Tooth

Premolar tooth

Root of tooth

Tooth

Tooth

Disc of Allen's
dental cement.
7 x 9 mm.

Tooth

Tooth

Tooth

Tooth

Tooth and bone

Tooth

Tooth ?

Tooth ?

Tooth ?

Two teeth and
silver filling

Not stated

Right pleural
cavity

Left bronchus

Left bronchus

Left lower lobe

Right bronchu~

Right bronchu~

Right bronchus

Right bronchus

Left bronchus

Left bronchus

Lower right bron-
chus

Lower right bron-
chus

Right bronchus

Left bronchus

Right upper lobe

Left bronchus

Left upper lobe

Right bronchus

Left bronchus

Left bronchus

Not stated

Lesions in both
bases, most
marked on left

Right bronchus

Left lower lobe of
bronchus

Right lower lobe

Right bronchus

Left bronchus

Right upper lobe
of bronchus

Left lower lobe

Not stated

Not stated

As iration of loose arti-Aicial tooth
Swallowed tooth in a fit

of coughing. Took ca-
tharsis. Incident then
forgotten

Teeth extracted

Thirteen teeth extracted

Not stated

Tooth slipiped from for-
ceps during extraction
of teeth

Teeth extracted

Teeth extracted

Teeth extracted; forceps
broke

Five teeth extracted

Teeth extracted

While eating

Not stated

Unsuccessful attempt at
teeth extraction. Part
of tooth loosened

Twelve stumps of teeth
extracted

N1ot stated

Loose tooth_probably as-
pirated. cpraio for
tuberculosis of knee.under ether

Drilling back upper molar

Extraction of so teeth

Inhaled from towel on
waking up after anws-
thesis

Six to 8 teeth extracted

Teeth extracted

Extraction of several
teeth

Six teeth extracted

Dental operation
Extraction Of 22 teeth

Dental operation
Teeth extracted

Not stated

Extraction of several
teeth

Several teeth extracted

Many teeth extracted

Teeth extracted

26 teeth extracted

Kicked by horse

Right lower lobe Teeth extracted

_ _ _ _ I. _ _ _ I

Not stated

None

N20

N20

None

Ether

N20

N20

Chloroform

NiO

NszO

None

None

Not

N20

stated

Not stated

Ether

No

Ether

N20

Chloroform

Chloroform

Ether

Ni0

Ether

Ether

Not stated

Not stated

General

Ether

Ether

Ether

Cocain

Ether

Cough. dyspnoea. pain

N'one

Spasmodic cough. Pain
in chest

Fainted on recoverinigfrom anesthesia. Coug-f
dys,Dncea, nausea, pros-
tration

Not stated

Slight cough

Severe cough, profuse
..pers iration, fever, pain
ices.Tasted and

smelled tooth
Severe cough with spu-

turn having odor and
taste of bad teeth

Violent spasmodic cough.
extreme cyanosis, se-
vere,pain in chest

Periodi dyspnoea, vio-
lent cough and wheez-
ing

Extreme cyanosis, tighnt-ness of throat, ys-
pnoea, hard, dry,
paroxysmal cough,
wheezy respiration.
No breath sounds

Extreme dyspnoea; spas-
modic coughi

After io mninutes extreme
dys:pnoea. Slight pain
in right chest

Not stated

Cough with slight uneasi-
ness behind the ster-
num; no pain

Not stated

None

None; went to board
meeting

Cough; pain in right side

Wheezyrespiration. Phys-
ical examination after
several days; very little
air entering lung

Dyspncea; tightness in
chest; said atom of
tooth had gone gown
in throat

Slight dyspnoaa

Indefinite left pleurisy

C, Ailing
"

Not stated

Cough almost continuous
during waking hours

Not stated

Cough ; sputum pain ini
back

Not stated

Not stated

None for several weeks

Dull pain in lower right
chest; bled considera-
bly~ cough ; sputum
witi foul odor

Cough

None

Cough for 24 hours; tarry
stools

Cough

Cough with purulent sputum; pain
in chest

First zii% years; occasional attacks
of shortness of breath; fever; pain
in chest; cough; dullness in right
chest

Cough; purulent sputum; fever; hne-mopty'sis; pain in chest ; nausea;

distant breathing

Dyspnoea; nausea; cough; mucopuru-

lent sputum; fever; signs of con-

solidation in left chest

Pain in left chest; purulent sputum;
sinuses and retraction of chest wall.M'arked emaciation. Pus con-

tamned actinomycotic rosettes

Violent cough; purulent sputum;

hsemioptysis; fever; pain in chest;
dullness in right base

Cough; fetid sputum; fever; dullness
in right base

Cough; fetid sputum ; fever

Cough; dyspnoea; pain in right chest.
Harsh respiratory stridor, riles
right base

Cough, sputum. hiemoptysis. Signs
of bronchitis

Hectic temperatures, z3th day offen-
sive breath, brown, foul smelling
sputum, cough

eoug, mnucoid sputum, tran-
sientres right chest

Spa prulent sputum;
n pain; emacia-

Symptoms of gangrenous abscess

Influenza with severe cough and
slight purulent sputum after a few
weeks. Transient aphonia after
3 weeks of dry pleurisy, persistent
cou h

Four Tundred c.c. of foul sputum
containing elastic tissue fibres;
signs of cavity; duration of symp-

toms three months'
Cough and fever on 4th day, riles;

loss of vocal fremitus; offensive
sputum i4th day

None

Increased cough; foul sputum; fever;
pain in chest; loss of weight

After 2 months fever and other
symptoms of abscess

After 3 weeks, cough; fever; hnmop-
tysis; profuse, fetid sputum; loss
of weight and strength

Lung abscess

Pain; cough; foul sputum; intermit-
tent fever; hwamoptysis; pneumonia

After 3~ months ~" Typhoid bron-

chitis" in bed from 3 tO 4 weeks;
brethofeniv;cogh;ousputum

Chronic cough; purulent sputum

s.utum; emaciation; tuberculosis

Chronic cough purulent sputum

Cough; pint foul sputum in 24 hours;

pain in chest; fever; emac'iation

Not stated

Bloody expectoration chills; pain
left side; duration, 6 days

Constant cough profuse purulent
sputum loss of weight 68 pounds

Dull pain; cough and sputum for
4 weeks after teeth extracted,
chills; sudden expectoration o1
pint of foul pus

moist riLles; tuberculous breathing;
clubbing of fingers; hnemoptysis;
chronic cough and foul sputum

Cough; foul sputum; fever; dullness
of right chest

,Eight weeks after accident pneu-
monia, then.hamo tysis prulent
sputum, pain in c ieat, fever, loss
of weight; abscess broke

Cough and purulent sputum, i cupful
each day

None

None

None

None

None

Negative

None

None

None

Not stated

Not stated

Tooth localized by
triangulation

None

Not stated

None

Not stated

Not stated

Bt:rr in left upper lobe

Tooth

T oth; limited move-
nt of_diaphragm.ater X-ray showed

Cpacity of lung

Negative

N~t stated

Not stated

Negative

Negative

Tuberculosis of right
base? No foreign
body

Not stated

Negative
First plate ne ativefor tooth; arscess
of left upper lobe.
LaterX-raypositive

b1sce& ofright upper
0oenoforeignbody

I jifiltration of lower
left lobe of lung
probably abscess

Abscess of right upper
lobe

L.arge abscess in upper
right lobe

N4egative

I~~~~~~~~~~~~~I

Not stated

TTl years

None

None

None

Fourth day

None

Two months

None

None

None

Two months

None

Not stated

Three weeks

Not stated

No

Yes

Not stated

Two mnonths

Three weeks

Two years

Two weeks

Threeand one-
half months

None

Spontaneous Treatment Results Postmortem Remarksexpulsion

Two years seven
months after
accident

No

One month after
accidenti

Six days after
accident

None

None

Twelve weeks
after accident

Three weeks after
accident

No

Four and one-half
months after
accident

No

Two months after
accident

No

No

Thirteen and one-
half months
after accident

No

No

No

No

No

No

Yes

Two weeks after
accident

One year after
accident

No

Eightmonths No

Not stated

Not stated

Few weeks

None

None

Two weeks

Eight weeks

None

CASES WITHOUT CO~4PLICATIONS

Author ASex Foreign body Location Nature of accident Ansesthesia Immediate symptoms XryLatent period e

Medicolegal reports......Porcelain tooth Right bronchus Not stated Not stated Not stated Not stated Not stated After
Jackson ........13 ? Molar tooth Right inferior bronchus Not stated Not stated Not stated Not stated None No
jackson .'...... 4 ? Molar tooth Right upper bronchus Not stated Ntsae NosaedNot stated Not stated NoJackson ........39 M Root canal broach Sml pseorbach of a Not stated Not stated Not stated Broach just above Not stated Nolargrpsteror ootbranch dome Of diaphragm
Shurly ........ ...Tooth ? Not stated Teeth extracted N20 Cough Tooth None No
Shurly...... ? F Hard rubber from Not stated Teeth extracted N20 Cough, odor of rubber, air to Not stated None Nodental mouth gag lower lung cut offShurly.........49 M Dental burr Lower left bronchus Drilling of teeth No Not stated Shadow of metallic Not stated No

Munger . Dentalburr Trachea Not stated ~~~~~~~~~~~~~~~~bodyMunger....... Dentl burr Tracha Not statedNot stated Not stated Foreign bodY None No

Freidberg.......35 M Three teeth bridge Left bronchus Aspiration during intoxica- Alcohol in- Coughi, moderate dyspnoea,
tion sleep toxication soreness on pressure Bridge Not stated No

Freidberg. 46 M Dental broach Left main bronchus Dental operation Not stated Paroxysmal cough soreness Not stated Not stated ThreE
acc

Lynch...... ?F Plaster of Paris Both lungs Making cast of mouth None Persistent, spasmodic cough Not stated Five years No

Mayer ............Gold crown of wisdom Not stated Not stated Not stated Not stated Not stated Not stated Notooth
Fowler ........ ...Teeth Lower left bronchus Not stated Not stated Not stated N~ot stated Not stated No

Jarvis ......... o M Tooth and crown Left bronchus Extraction of lower left wis- N20 Dyspnoea, cough; great pros- None No Fivedom tooth tration; fever; sibilant acc
Murphy....... 3o F Porcelain tooth Right lower bronchus Tooth slipped from dental Not stated rNotssligte sputum......

forceps
Hedblom.......30 F Teeth Right bronchus ? Extraction several teeIth Ether Paroxysmal cough, subster- Pleural thickening No Abou(Mayo Clinic) nal pain on right; sweating; fluid right base aftfrequent vomiting; riles;increased breath sounds

No

No

Piece of bone and
tooth

No

No

No

No

Not stated

SYmPtomatic

SYMPtomatic

None

No surgical treatment

Thoracotomy performed
to facilitate expulsion

Symptomatic

Symptomatic

Trracheotomy, instrumen-
tal removal

NoneI

None

'l'horacotomy. Operation
twice interrupted on
account of hemiorrhage.Foreign body loosened

Drainage of abscess. no
foreign body founa

Thoracotomy for drain-
age of abscess; tooth
not found

Symptomatic

Thoracotomny for drain-
age of lung abscess

Symptomatic

Four b r 0 c h oscopies
failed. tial pneu-
monecto

Foreign bod removed by
upper onchoscopyunder atler weekcsafter accident

Two unsucc essful bron-
chosco ie before ab-
scess lati tra-

cheotomy; lower bron-
choscopy; foreign bodyremoveC 2 months after
accident

Thoracotom ;resectionof large rt of lower
lobe of luI~

None

Drainage of lung abscess

Postural treatment; much
improvement

None

Bronchoscopic; removal
7th month

None

Bronchoscopy; pus inright bronchus; aspirat-
ing left pleural cavity
pus; first stage opera-
tion, drainage, abscess
of left lung

Thoracotomy for removal
of foreign body

Thoracotomy for drainage
Eleven bronchoscopies;

suction to abscess cay-ity injection of argyrol

Thoracotomy for drain-
age of lung abscess

Thoracotomy for drain-
age of lung abscess

Thoracotomy for drain-
aga of gangrenous lungabscessTrhoracotomy for drain-
age of lung abscess

Tw o p i 'e f ThoracotomY for drain-

tot wes
age of lung abscess.

filling I2 weeks. First stage operation

Seven months later recur-
rence of symptoms sug-
gesting an abscess; died

Died 13 years after acci-
dent

One month after accident
coughed up half a molar
tooth; died the same
day

Complete recovery

Died one and one-half
years after onset of
symptoms

Died three and one-half
weeks after accident

No record

Died from suffocation fol-
lowing sudden bursting
of abscess

Complete recovery

Complete recovery

Died i16 days after acci-
dent

Forigign body coughed up
ate operation. Coin-plete recovery

Died 14 months after
accident

Complete recovery.

.Sudden recurrin hmp
tysis; coged up
tooth; recovery.

Marked improvement;
small fistula 2 monthsafter operation.

Died 16th day after acci-
dent

Patient died from opera-
tion; burr obtained

Expectoration and cough
continued for severalmonths, further his-
tory un6cown.Complete recovery

Died of pericarditis on
28th day after opera-
tion

Much bloody, foul spu-
tum; serious collapse
but ultimate recovery.

Recovery

Not known.

Spontaneous recovery
after several years

Perfect recovery; lain in
weight 34 pounts

Spontaneous recovery
after several months.

Died shortly after thora-
cotomy operation

Died while being chloro-
formed for operation

Complete recovery

Not stated

Complete recovery

Complete recovery.

Complete recovery.

Complete recovery.

Uncertain.

Fistula of lung opened
into large emnpyemacavity contamning-pus.Lung collapsed. ien-
ture with 4 teeth found
in the pleural cavity.
Left lung tubercular.

Ulcerating right bronchusapparently the site of
tooth. Abscess at the
base of lung; probably
tuberculosis.

Cavitation in left lung;
fr a4ent of tooth inple~ral cavity

La goempty:empyema;
low"r lobe; bicuspidtitly impacted.

Co lete obstruction of
main bronchus.

ecrwi Dicuspid

h wdged into

ncu;
ball valve

n.. . . . .

Ad.'cad bilater-al tuber-

uis; cavity of right

5, tuberculosis of

m; bilateral lower

,*
bronchiectasis;
in lower righ t

beof bronchus.

Entire lung gangrenous.

Died p months after ex-
pelling tooth.

All symptoms disappeared
in five weeks

Patient, a hostler, drank
out of same trough as
his horse.

About 12 weeks after the
accident coughed up
the tooth.

Abscess bUrst 2 months
after tooth extraction.

Great difficulty ex en-enced in getting ho d n
blade.

Coughed up tooth with
cotton pack in cavity-
immediate relief ol
symptoms.

One of the early instances
of X-ray localization.

Diagnosed tuberculosis by
several consultants.

....... 'll....... Dr. Jackson thought it
too far out for bron-

. ~~~choscornv.

Pericarditis; tooth stump
impacted in bronchus;
missed in resectioin by

... ....inch

Small abscess cavity be-hi;;.d tooth; pus re-
leased on pulling tooth
from bronchus.

Diagnosis of bronchiecta.sis from foreign body
was made only after 2
years of symptoms.

Recurrence of abscess ?

Not very ill at any time.

Bilateral bronchiectasis; Tooth within 2.,5 CM. of
left empyema; tooth in inferior surface of lower
lower lobe of right lung lobe.

Gangrene and empyema;
postmortem (?)X-ray showed fluid level
in abscess cavity.

Foreign body not sus-
pected until 'patient
coughed up piece of
bone 4 weeks before
admission to hospital.Tooth discharge throughwound sth month after
operation.

ontaneous Treatment Result Postmortem Remarksxcpulsion
3 years None Not stated...........Verdict for plaintiff; damages 750

pounds.
Bronchoscopic removal Died with typhoid...........Tooth imp~acted. Widal test positive

fever so days later on admission.Bronchoscopic removal..Tooth difficult to find.
Bronchoscopic removal Not s't'ated.................. Lowest osition by which a foreignbodyhtasbeenremoved by bron

choscopy (jackson).
Tracheotomy ; bronchoscopy Foreign body re-

Bronchocopic em~val Moved; recovery.Brochscpi rm~al Not stated...........Foreign body slipped back into tra
chea; coughed up.Bronchoscopic rem4va1 about Complete recovery.

so days after accident
Tracheotomy burr,pot foun'd Recovery...........Burr probably coughed up into naso-

pharynx during tracheotomy anes-
thesia. Spat out next day.

Fluor-oscopic bron hsopy ; Complete recovery. ..........Ordinary bronchoscopy failed on
for-eign body re ve account of hemorrhage from lung.

days after Bronchoscopy pos oned on Recovery..........Syposntevr eouh o

,ident accountot alveol~abscess; warrant low bronchoscopy . Two
jaws could not b opened or three days later broach

coughed ut)Bronchoscopic re~oval of Complete recovery; ...........Constricted bronchials dilated.platerof ari frm lungs gamed 30 pounds
in weight

Bronchoscopic removal Not stated.

Thoracotomy failed Patient died later Tooth found impacted
in a secondary bron-
chus.

days after None Recovery...........Tooth and crown expelled in violent-ident paroxysm of coughing with hiemop-
tysis.

Two unsuccessful h igh bron- ............Tooth very firmly impacted; never
choscopies ; trae ieotomy any symptoms.
low; bronchoscopicremoval

Lt 3 months None Recovery...........Very little cough and sputum four;er accident months after expulsion of tooth.

Abercrombie. ..

Carpenter....

Kappesser....

Chambers.

3.5 M

20 F

33 F

Wigg. 30 F

Verco......

MacCormac. . . .

Himmelsbach. . .

39 F

24 F

25 Ft~

Strange.......

Dickson.....

23 F

28 M

Smith.

Freidberg..... 24 F

22 F

24 F

s6 F

34 F

34 F

39 F

166 M

39 F

45 M

63 M

33 F

I

I

I

I
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I

I
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FOREIGN BODIES OF DENTAL ORIGIN IN A BRONCHUS

ings. September 6, I919, a first-stage operation was done for
drainage of the abscess. Portions of the ninth, tenth, and eleventh
ribs were resected, and the lung was sutured to the parietal pleura.
Pneumothorax had not occurred so far as could be ascertained. A
week later an exploratory aspiration was performed for abscess.
The aspiration yielded only air which was entirely without odor.
Following this negative aspiration the patient began to improve, the
cough and sputum practically ceased within a week, and the patient
began to gain in weight. It seemed probable that a local pneumo-
thorax had been produced which was sufficient to bring about the
good results. A letter from the patient's family physician October
17th stated that she was in excellent condition, but October 30th a
second letter was received stating that there was a recurrence of the
cough and sputum (Fig. 7).
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