
INTUBATION GRANULOMA
By S. S. EPSTEIN and P. WINSTON* (London)

INTUBATION GRANULOMA is ajrare complication of endotracheal anaes-
thesia. It is a condition, however, which is becoming more frequent, due
to the increasing role of intubation in modern surgery. An understanding
of the pathogenesis of intubation granuloma is of value not only in the
prophylaxis but also in the treatment of this disease.

It is our object here to review the relevant literature, present some
further cases and finally to discuss the significance of this subject. This
paper forms part of a study of "Benign Laryngeal Tumours" based on an
analysis of material at the Royal National Throat, Nose and Ear Hospital
in London.

Review of Literature

A comprehensive review of the literature to date is presented in
tabular form (Table I).

Incidence
There is no doubt that this condition is far more common than the 55

^published cases here would suggest. P. J. Flagg in 1951 published the
results of a questionnaire on endotracheal anaesthesia sent to a selected
group of American surgeons. In the data of 34 surgeons replying, a total
of 101 cases of intubation granuloma were incidentally mentioned.

Age and Sex
All recorded cases have been in adults and are four times commoner in

females. This sex difference may merely be due to the smaller size of the
female larynx. The apparent immunity of children is possibly only an
expression of the rarity of intubation in this age group.

Site
Intubation granulomata are invariably found on the vocal processes

of the arytenoids. Approximately half the cases reviewed here were
bilateral.

Aetiology
Various theories have been postulated in an attempt to explain their

cause and site but it is evident from an analysis of the literature that no
single factor can be exclusively incriminated.

* From the Institute of Laryngology and Otology, London.
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The vocal processes of the arytenoids can be traumatized by an
endotracheal tube in one or two ways: either directly during the induction
of intubation, or indirectly by static pressure of the tube in situ. In the
reviewed literature there is a definite history of difficult intubation in
10 cases only. Furthermore, numerous cases are recorded here following
intubation performed without difficulty under direct vision and with the
aid of muscular relaxants. This would appear to minimize the role of
direct trauma and emphasize the importance of static pressure as a main
causative factor.

FIG. I .
Diagram indicating the position of the flexible endotracheal tube in the glottis in sagittal

section. (Note its location posteriorly.)

A variety of tubes have been used in intubation and the now popular
resilient Magill tube was introduced in 1938. The conventional Magill tube
is curved in one plane only, so that when in situ its natural springlike
action causes it to exert pressure posteriorly in the larynx and also on the
anterior tracheal wall. This has been confirmed by studies on the cadaver
by Dwyer (1949). R- T. Barton (1953) has clearly demonstrated the
position of the flexible tube in the glottis in the living state and has
established the difference between this position and that assumed by the.,
rigid bronchoscope which lies against the anterior commissure removed
from the contact with the vocal process. Figures 1 to 4 reproduced by
kind permission from his paper, demonstrate this. This observation
incidentally explains why intubation granuloma has never been recorded
as a sequel to bronchoscopy, a fact which has hitherto been difficult to
explain. It follows from Barton's observations that excessive flexion of
the head with the tube in situ will increase the pressure of the tube
posteriorly in the larynx.
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The duration of surgery might be expected to influence the develop-
ment of intubation granuloma and Finer (1948) believes prolonged

FIG. 2.
Diagram showing the endotracheal tube in the glottic chink as visualized from above. The

tube can be seen against the posterior commissure pinched by the vocal processes.

FIG. 3.
Diagram indicating the position of the rigid bronchoscope in the glottis in sagittal section.

(Note its location anteriorly.)

FIG. 4.
Diagram showing the bronchoscope in the glottic chink as visualized from above. The tube

can be seen against the anterior commissure from the vocal processes.

anaesthesia to be a predisposing factor. Figure 5, however, demonstrates
the time factor to be unimportant.

A pre-existing laryngitis has been blamed but this was found in only
one case out of a large number in which pre-operative laryngoscopy was
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performed. On general principles, however, it would seem reasonable to
agree with Simson Hall (1946) that the hypersmic vocal process is more
susceptible to injury than a healthy one.

o
6

2k 3
HOURS

FIG. 5

3i Si

Frequency distribution graph relating Time Factor to Case Incidence. (The figures are
based on the combined data of the Reviewed Literature and the cases reported by the

authors)

Pathogenesis
The vocal process of the arytenoid consists of a mucoperichondrium

firmly adherent to underlying cartilage with no subjacent sub-epithelial
connective tissue layer. The whole vocal process is thus a rigid unit and
there is no mobility of the epithelium on underlying structure. An
abrasion on the vocal process irrespective of whether it arose from
induction trauma or pressure necrosis _may result in the formation of an
ulcer which by analogy with the ulcer described by Jackson (1935) can be
designated '^Intubation Contact Ulcer". The size of this ulcer can vary
from the microscopic to one easily visible on indirect laryngoscopy. Bare
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cartilage will probably be exposed in the base of the ulcer with a conse-
quent perichondritis. The bare base of the ulcer gradually becomes
covered by non-specific granulation tissue. Constant trauma from contact
with the opposite vocal process and possibly also an infective element,
may tend to produce exuberant granulation tissue which becomes epi-
thelialized and presents as a sessile granuloma. Subsequent fibrosis
produces healing in a centripetal fashion narrowing the base until
pedunculation occurs. The healing process can develop to a stage at which
the base is so narrowed that auto-amputation follows, resulting in the

FIG. 6.
Biopsy of intubation granuloma showing non-epithelialized highly vascular granulation

tissue covered by a layer of necrotic debris, x 120.

spontaneous expulsion of the granuloma—as noted in two cases in
Table I and one case in Table II.

It is thus apparent that abrasion of the vocal process, "Intubation
Contact Ulcer", sessile granuloma and the pedunculated granuloma are
successive stages in the ultimate pathogenesis of intubation granuloma.

Histology
The structure of the intubation granuloma is simply that of non-

specific granulation tissue epithelialized to a varying degree (Fig. 6).
There is no justification for the application of the histologically ill-defined
term "Granuloma Pyogenicum" to this condition.
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Case Reports

The salient points of 10 unpublished cases, seen by the staff of
the Royal National Throat, Nose and Ear Hospital, London, between
1948 and 1956, are presented here (Table II).

A few of these cases were referred to the staff of this hospital following
surgery elsewhere. Some of the data are incomplete as records of
duration of anaesthesia, details of the nature of intubation, etc., are rarely-
recorded as a routine procedure.

In three of the cases reported here in which there was no history of
direct trauma, the period of anaesthesia was 30 minutes or less. In many
of the other cases reviewed, although there was no duration stated, it is
reasonable to infer from the nature of the surgery that the period of
intubation was relatively short. This accords with our previous conclu-
sion, discussed above, based on an analysis of the literature.

The longest latent period of our cases varied from one to 32 weeks.
Six cases were unilateral and 4 bilateral.

Symptoms
Hoarseness is the presenting symptom in the majority of cases.

Respiratory obstruction can, of course, occur if the granuloma is large
and especially if bilateral. Emergency removal may be necessitated on
this account.

Diagnosis
The diagnosis of this condition is easily made in a patient who presents

with persistent hoarseness following surgery.
The site of the lesion on the vocal process of the arytenoid is common

to granulomata of the intubation and contact ulcer varieties. Contact
ulcer granulomata are, however, invariably found in men with a history
of "throaty phonation" and there is no record of previous intubation.

Prophylaxis
Prophylactic measures, the importance of which is debatable, include

intubation under direct vision with the smallest possible size tube, use of
muscular relaxants, avoidance of too light a plane of anaesthesia during
induction, andjprevention of excessive flexion of the neck during surgery.
There is little doubt that the conventional Magill tube by virtue of its
natural shape and resilience must in the final analysis be held responsible
for pressure necrosis in the region of the posterior commissure and
occasionally on the anterior tracheal wall. Dwyer (1949) strongly recom-
mends a tube curved in two planes to achieve greater conformity with the
natural shape of the air passages.

As intubation granuloma originates from an abrasion of the vocal
process there is little doubt that early recognition of post intubation
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laryngeal damage will minimize the risk of subsequent granuloma forma-
tion. Hoarseness persisting more than two days after surgery in which
intubation was performed is a clear indication for laryngoscopy. Should
there be any ulceration of the vocal process, absolute vocal rest instituted
until complete healing occurs is probably the most important single
factor in the prevention of intubation granuloma.

Treatment
Removal of a sessile intubation granuloma exposes a large bare area

which will gradually heal by granulation, possibly with recurrence of
granuloma formation. Once centripetal healing has narrowed the base of
the granuloma producing pedunculation, removal at this stage will not
be followed by tendency to recur. Provided the airway is adequate,
removal should, therefore, be deferred until pedunculation occurs.
Removal with simple cup forceps is the method of choice. The use of
cautery invites intractable perichondritis as bare cartilage lies at the base
of the ulcer. Following removal absolute vocal rest must be instituted
until healing has occurred.

Summary
The literature of intubation granuloma has been reviewed and 10

new cases presented.
Evidence is offered to incriminate the role of static pressure rather

than direct trauma as the most important aetiological factor. Early
investigation and treatment by vocal rest of post intubation hoarseness
may prevent subsequent development of intubation granuloma.

Acknowledgments
We would like to express our grateful thanks to Professor F. C.

Ormerod and Dr. I. Friedmann for all their help and advice. To Mr. C.
Gill-Carey, Dr. S. Coffin and Dr. D. A. Osborn for useful suggestions;
Mr. D. Connolly for photomicrographs, Miss T. Landers for assistance
with bibliography, Mrs. N. Cohnreich for help with foreign papers, and
to all members of the surgical staff of the Royal National Throat, Nose
and Ear Hospital for access to their case records.

REFERENCES

BARON, S. H., and KOHLMOOS, H. W. (1951) Ann. Otol. (St. Louis), 60, 767.
BARTON, L. W. (1947) Ibid., 56, 191.
BARTON, R. T. (1953) New Engl. J. Med., 248, 1097.
BROWN, L. A. (1952) Arch. Otolaryng. (Chicago), 56, 521.
CLAUSEN, R. J. (1932) Proc. roy. Soc. Med., 25, 1507.
COHEN, M. (1938) Brit. med. / . , 1, 283.
DWYER, C. S., KRONENBERG, S., and SAKLAD, M. (1949) Anesthesiology, 10, 714.
EL-MOFTI, A. (1949) / . Laryng., 63, 759.

47

https://doi.org/10.1017/S0022215100051549 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215100051549


S. S. Epstein and P. Winston
EL-SAMMA, EZZ E L - D I N (1950) / . roy. Egypt, med. Ass., 33, 912.
FARRIOR, J. B. (1942) Arch. Otolaryng. (Chicago), 36, 238.
FEINMESSER, M., ALADJEMOFF, L., and CHAYEN, M. S. (1954) / • ^nt- Coll. Surg., 21,

73°-
FINER, G. H. (1948) Anesthesiology, 9, 554.
FLAGG, P. J. (1951) Arch. Otolaryng. (Chicago), 53, 439.
GOULD, R. B. (1935) Brit. med. J., 2, 499.
HELLER, M. F. (1953) Arch. Otolaryng. (Chicago), 57, 514.
HILL, F. T. (1948) Ann. Otol. (St. Louis), 57, 910.
IOANNOVICH, D. (1953) Arch. Otolaryng. (Chicago), 58, 31.
JACKSON, C, and JACKSON, C. L. (1935) Ibid., 22,, 1.
KAMSLER, P. M. (1953) Curr. Res. Anesth., 32, 51.
KEARNEY, H. L. (1946) Ann. Otol. (St. Louis), 55, 185.

(1946) Trans. Amer. laryng. rhinol. otol. Soc, 50, 21.
LEIBERMAN, G. E. (1952) Arch. Otolaryng. (Chicago), 56, 204.
MCLAURIN, J. W. (1947) Laryngoscope (St. Louis), 57, 796.
MACNEIL, F. A. (1951) Canad. med. Ass. J., 65, 258.
MATZKER, J. (1953) Z. Laryng. Rhinol. Otol., 32, 563.
MELICK, D. W., URRY, A. G., and MCADAMS, J. B. (1954) / • thorac. Surg., 27, 210.
N E W , G. B., and DEVINE, K. D. (1949) Ann. Otol. (St. Louis), 58, 548.
PEIMER, R., and FEUERSTEIN, S. S. (1951) Laryngoscope (St. Louis), 61, 165.
ROBIN, I. G. (1946) Proc. roy. Soc. Med., 39, 363.
SMILEY, W. A. (1940) Ann. Otol. (St. Louis), 49, 556.
TUFT, H. S., and RATNER, S. H. (1947) Ibid., 56, 187.
WATTLES, M. (1949) Ibid., 58, 873.
WRIGHT, W. K. (1951) Arch. Otolaryng. (Chicago), 53, 670.

48

https://doi.org/10.1017/S0022215100051549 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215100051549

