
MUCO-EPIDERMOID TUMORS OF THE
BRONCHUS ARISING FROM SURFACE EPTLIUM*

Rsaw C. SNI, M D.; LaxAI Sourran, MD., and L = L.R s, MD.
From the Depctmext of Pateeg, Smgkd Swin, dwd Depwtme of

ete M_Umw Ge- Hesg, B1et, Men.
In a study of bronchial adenomnas of the carnoid and clindro-

matous types,l s t emorsre encountered whih dosely mled
these adenonas min behavior and gross app , but differed in
microscopic structure. llTis report briefly outlines the dinical and
roentgeologic findings in the 5 ets bearig these tumors, with
notes on the tlogic ob Aons, treatment, and course.

lThe s s i by these patts were quite similar and
we ic of slowly developingb lo ction; us ,
the symtomns were intermitent and often absent for long periods of
time. The m t complaints wre chronic productive cough,
weezing, ad hem s, and thei was p by episodes
of acute u itis. Occasionally there were dyspnea and chest
pai. No ptient lost weight, and id, 2 ptients gaed c ider-
ably during the cour of the disease. longest historY was 30 years,
characterize byrep d episodes of hemo sis; the shortest was 3
months, heralded by a bout ofp . Three of the pats were
male, 2 female. Their average age at the onset of mp s was 45
years, the yount being 28 and the oldest 66; at the time of diag-
nosis and trment, the average age had risen to S6 years, the yoUnst
being 43 and the oldest 66. On phical mination there were no
sign except those of mnitis to suggest the presence of a bronchial
tumor.
The roentogic featuwes were of considerable impotance in the

determination of thep of a lesion, its lli and the
evaluation of its resectability. In those ptients whom serial roent-
gen tions were made, one of the most sting findings was the
leisurely growth of the tumors. They produce gradual dange in the
lug, ndiating brhial obstruction, or showed slow but rentl
growth of a mass. In other words, the prindpal observations were
those indicative of bronchial obstruction or inease in the size of a
mass. The former differed in no particular way from what might be
found with other lesions which cause bronchial obstruction. The slowly

* RoCivedl for publation, NoV=bf 22, 1957.
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growing lesion, as newed by roent-
genogram, was roughbly sperial or
slightly lobuated, nm
densit, and xesembled a rip l
primary carcinoma or i d meta-
satic npa (Figs. I and 2). No
lymph node ent was dem-

AU patns were subjected to
bronchoscopy for diagnostic pur-
poses, and i one instance this pro-
cedure was utilized as a t
measurt h all of the lesions
arose in major bronchi (3 in the
right upper lobe, I in the right
lower lobe, and i in the right main
bronchus), 2 were not see at the
time of initial xam one
case this was cari Out 7 and 6
years respectively before the time of
ultimate resection, and in the other,
repeated bronchoscopic examia-
tions were performed. One tunor
had no biopsy examintion but was
considered to be a bronchogenic car-
cinoma by the observer. In the
remaining 2 patents, the tumnors
We visualize and biopsy sp
prcured at the initial bronhoscopy.
The lesion was classified as an
"atypical adenoma" in one case
(1935) and "conSiStent with adeno-
ma" in the other (1948). At the time
of later bronchoscpc eintio,
in I946, of one of the patents whose
tumor had not been v 6
years previously, a specime was
obtained which was termed iasal
cef carcinoma."
The pertinent clinical data are

given in Table I. The position of the
tumors is Ilustrated i Tet-figureI.
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PATHOLOGC OBSERVATIONS
Cae z. Right Pxeuuo3ectomy

The tumoro l the ight upper lobe bchus just mal to its bifurca-
tion and was attached to the miucosa at this point Cylindrical ifications of
the tumor projected into and dilted the 3 tal divsions of the bronCbus
for a distance of several centmters Ie ca we entirely Intruminal
and were not attaced to the br al walL 'Te surface of the lsio was smooth
and wite, its soft and rather friable Tne bronchi beyod the tmo
we ectatic; the Pa y was colld and the seat of chroic Ypneun niis.
The middle and lower lobes wenomal, ad the 4 lymph nodes found in the
spemn wenegave go and muroscopal1y.

Case I
Case Kr

COeN Cae
Text-figure . D asi cati of tumosinmi t t

Case2. Right Middle and Lowe Lobectomy
This 2by x cm. tumor was attache over a small area to the mucosa of the

main lower lobe brnc;hu at the orii of the superor segmental bronchus of this
lobe (FIg 3). It caus narrowing of the b to the basal sements which
distally showed mild ectasia. From the p t of oigin, the tumor projected into
and caused dtation of the supeor segmtal bronchus for a dane of 2.5 CM.
and then b ed with the brh e g srt cylnders of tissu into the

divisions Te eopasm was th, pale, and firm, entiy inthuminal,
attached to the mucosa only in the one area mentioned above. Tne projecting

prximal tip of the tumor was 02 cm. from the resection margn of the brcs
The middle lobe and the oe lymph node inluddwith the specmen we normaL
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C4as 3. Right Uptp Lobectomy
The tumor was situated I.S cm. from the resection margi of the bronchus

and formed a x.S cm. pale, firm mass that was attached to the mucosa at one
point. Cyndral etensions of the lesion entered and caused ltation of the
apical and posterior semental broncbi and grew along these dvisions for i cm.;
the bronchi b d the obstruction were dited, and the parenchymas
collapse and cnic p tis e n l was entirely idtrlMal, ad
there was no invasin of theb l wall at the point of attachment. The antior
segmental brns was froe The2 lymph nodes with tk specmen were esstially

Cas 4 Right Upp Lobectomy
The shaply r ibed ovoid tumor measured 5 by 4 by 3 cm. and lay

entirely within the hmen of the posterior segmental bronchus of the upper lobe
Its subnce was pal and firm. The apical and anterior segmental bronchi were
compressed by the expanding tumor and cotaineA clear, tcious, geltino
material. The sigle lmph node found with the was free of tumor.

Case 5. Tumr Visu5wd ix Right Ma Broxchas
This lesion was treated via the brnco co mebns of a cutting forceps and

diathermy.
MIcosCOMIC EXAMaNATION

The microscopic structure of the 5 tmors was sufficiently sim
to allow a composite description with the of individual varia-
tionis.
The tumnors were composed of a series of anastom clular col-

umns and masse sepated by t heaths of delicate contive
tissue (Fig. 4). The epitheiu m co t with these septa was sup-
ported on a distinct t m bran e (Fig. ). In tis position
the cells were cylindrical and pseudostratified with dearly visible
cytoplasmic membranes; the nudei lay at diferent levels within adja-
cent cells. Further from the bsement membrane and forming the
core of the colmn there was a moaic of lygonal cells with poorly
defined cytopl m banes. In general, the pthelial cytoplasm
was eosiophllic and finely granlar. The nucldei of the columnar ces
were elongated and lay at right angles to the bament membrane,
while nudei of the polygonal cells were round or ovoidI The chromatin
appeared as fine granules and large nudeoli were frequently preseLt.
No intercellular bridges or ated cells were found.
With the periodic acid-Schiff (PAS) reagent, each tmnor was found

to contain a number of c with positiveining granules or droplets
(Fig. 6). All tumors howed individual Ce necrosis, and in the tw
tumors that appeared to be the most highly organized, coagulation
necrosis had occurred inm e, sharply defined foc (Figs. 7 and 8).
In these foci, measuring about I50 in dameter, the cytoplam of the
marginal cells was eosmophilic and the nuclei pyknotic, while the cen-
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tral cels were reduced to anudear granuar masses. Often PAS-posi-
tive mucoid material had accumulatd in varying quantity between
the necrotic cells. Some of these areas tained a few cels with a
relatively large amount of mucoid materiaL An extreme manifestation
of this feature was the occurrence of cystic spaces containing mucoid
mterial and lined by necotic cells with PAS-positive cytopJksmic
granules; a few of the cells were found to have desqumated into the
lumens of the cysts (Fig. 9).
The description given is drawn largely from the 2 tumors that ap-

peared to possess the highest degree of organization The 3 other
tors adhered to the same basic patten, but were less differentiated
and consequently varied in microscopic strure. Certain character-
istics remained constant qualitatively; namely, the pattern of the
masses and anastomosing columns of tumor cells, the formation of
basemt membranes, the presence of PAS-positive granules in the
cytoplasm of ethlil elements, and individual cell necrosis. The
variations were probably reflections of celular maturity. Thus, in
several tuors the basal cells lying in contiguity with the basement
membranes were not cylindrical but were polygonal or cuboidal in
co ration and were intensely stained. Occasionally, there was
crowding of the cells, associated with cytoplasmic and nuclear pleo-
morphism and moderate mitotic activity (Fig. io); in the highly
organized tunors, mitoses were difficult to find. Mucus production in
the tumors varied from PAS-positive cytoplasmic granules and drop-
lets to pools of mucus in cystic spaces.

DIsCuSSION

Both the gross and microscopic structure of the 5 tumors reported
suggested that they were relatively benign neoplsms which had arisen
in the mucosa of the brohal tree. The growths were intrabronchial
in location, and their sharply circumsribed deeper marIns had not
penetrated beyond the level of the crtilaginous ring. The tendency
to grow along the bronchus, to expand it, and to branch with it was
unusual; in several tors a single point of attachment to the bronchial
wall could-be demonstrated.

In the more highly organized tumors, the microscopic appearance
was distinctly inicent of respiratory epithelium. Pseudostratified
colunar cells rested upon a basement membrane, while in the central
portions of anastomosing cords of epitheHum, the tumor cells became
polygonaL As in respiratory eptheial elements, the tumor cells
formed granules of mucoid material. Lack of a surface from which to
disharge secretion or to desquamate resulted in foc of coagulation
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necosis with tegration of the cells and release of the mucoid ma-
teriaL Thus, there developed mnute cystlike aras filled with mucus
and cllular debris. No ciliated ithelium was recognized. One
fortuitous section which inluded the jnture of bronchil mucosa
and tumor showed that the stunted ciated cels of the pre-existing
epihelium had been undermined by a layer of tumor cells (Fig. II).
These tumors bore nomr c resemblance to either the carcinoid

or cylindromatous tpes of bronchial adenoma or to the bronchial
adeno arisng in mucous glands as reported by Ramsey and Rei-
manJL2 There was a sUperficial resemblance of some compots to
epidermoid cells, but no attpt at keratinization or development of
interclular bridges was visible. In certain respects there was a re-
semblance to the muco-epidermoid tumors of slivary glands ted
by Stewart, Foote, and Becker,3 and by Rawson, Howard, Royster,
and Horn.4 iebow mentioned and istrated a muco-epidermoid
variant of the cyHldroid form of bronchial adenoma '"n which there
is an intimate admixture of wel differentiated mucous cells and sheets
of cells squamous epithelum." In the tumors under dis-
cussion there were no wel differentiated mucous glands, and inter-
cellular bridges were not deteced between the lastic cels. It was
felt that the mucin o t in cells that stemmed from surface
respiratory epithelium.

Dr. Liebow,6 after these tumors, remarked on the neces-
sity of further defninmg the interrelationships and potentialites of the
group of bronchi ams. Tbe ilude muco-epidermoid neo-
plasms arising mcous ands and surface eithelium, cylindro-
matous tumors, intrinsic papomas of glandular nature, squamous
papillomas, and squamous c n that grow predomiantl into
the lumen of the bronchus.

Five intrabronchial neopam apparently arising from surface
respiratory epithelium are described The clinical courses of the
patients, roeenographik studies, and gross and microscopic structure
of the tors all suggest that they are relaively benign
comparable i activity to the carcinoid adenomas of the bronchus.
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LEGENDS FOR FIGURES
Fic. I. Case I. Elevation of the ' issuire of the t idicating s t

colase Of th per be as the only evi-e of

Fm 2. Cas I. SiM yeSlt. tve ng the igt with
ams of in l deasi and ae Thue is onable-

dutinim sae of this hug as sown by the displacemet of the medastinu
to the iL

Fm. 3. Case 2. Ie i mmm t m ands d rami witin the
s_qexu seg1ental brua of the kh e lobe.-
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FIG. 4. Low-power view of anastomosng cords of uniform cells. atoxylin and
eosn stain. X 125.

FIG. 5. Psudostratified cylndric cells supported by a distinct baent mem-
brane. The resebblace to respiratory epithelium is quite strking. The central
polygonal cells have an iinct outline and lack polarity. Periodic acid-
Schiff stain. X 500.

FIG. 6. PAS-stainin ganuls in the cytoplsm of the tumor cells. PAS stain-
X 500.

FIG. 7. Neoplastic epitheial cells before obvious necrosis has taken place. No
intercellular bridges are visibk Hematoxyin and eosin stain. X 250.
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FIG. 8. Necrotic neoplastic epithelial cells. Hematoxylin and eosin stain X 250.

FIG. 9. Cystic space containin shrimken mucoid material and a few necrotic cells.
Note the cyldrcal cells abutting upon the connective tisse septum. Hema-
toxyin and eosin stain. X 250.

FIG. Io. Loss of polarity and variation in nuclear shape and size in one of the less
differentiated tumors. Hematoxylin and eosin stain. X 500.

FIG. ii. Tumor cells underminig bronchial epithelium which remains as a few
stunted ciliated cells on the surface (arrows). Hematoxyln and eosin stain.
X 500.
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