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36 THE ACCESSORY SINUSES OF THE NOSE,

4. Erysipelas." * “—That sinus disease is often associated with erysipelas |
been well shown by numerous observers, Sowe  doubt  still ﬂxiﬂtﬁy a:.'] to t]?n
plm-f.-tlluu-u of one over the other, but elinical investigations seem to indies ¥
erysipelas as the primary lesion. Several eases of erysipelas around the &ImmlF
the nose have been reported which permanently healed as soon as the reviou Iu
tn’ql'l:r:r]fﬂd maxillary sinus disease was operated upon. L’nfurtmmlehl'] the I:iyl
teriological examinations do not give sufficient data to epable one tE:sm'rive M;
reliable eonclusions. However, Weichselbaum * believed he was able to mﬂ
elusively demonstrate, at several autopsies, the initial lesion in the sinus. %

In these four diseases the sinus affection takes the character
of the primary disease, while the sinus affections following the
other infectious diseases are principally due to other micro-
organisms than those responsible for the primary affection
(secondary infection).

It is extremely doubtful that a sinus affection is set up by the
direct invasion of pathogenic micro-organisms into a healthy sinus,
other things being equal, except in very rare instances. The
mucous membrane of the sinus is normally able to withstand the
presence of such germs and expel them through the action of the
cilia, and infection results only when this power has become
enfeebled or lost, through extrinsic causes (swelling of the mucous
membrane in infectious diseases, occlusion of drainage channels,
traumatie injury, ete.).

Killian * has compared the wtiology of sinus disease to that of the middle
ear, where the seeretion is driven, under pressure, through the eustachian tube to
the middle ear. This comparison does not appear to be entirely apropos, becanse
a medium in the form of a long eanal (eustachian tube) exists between the naso-
pharynx and the middle ear. The sinus ostium, a formation corresponding to an
aperture, can hardly be compared with such a strueture. Killian states that the

sinuses are not so sensitive to the introduction of foreign material as the middle
ear, and, consequently, do not react as markedly.

It appears to be a mooted question whether the sinus mucosa
1s concomitantly affected with the Sehneiderian membrane in, for
example, an attack of acute coryza, or whether the inflammation
secondarily follows, being transmitted through the ostium. All
things being equal, it would seem that the former condition pre-
vails, and that the nasal mucosa, together with its offshoots into
the accessory cavities, are affected at one and the same time. The
sinus mucosa, however, need not necessarily be affected to the
same degree as that of the nasal chambers.

41. Weichselbaum: Die Phlegmonése Entziindung der Nebenhohlen der Nase. Wiener
med. Jahrbiicher, 1881. 42. Lue: Ein Fall von Empyeme durch Erysipelas streptococcus
verursacht. Deutsch. med. Woch., No. 8, 8, 167, 1892, 43. Holmes: Erysipelas and its
Relation to Purulent Inflammations of the ann.ﬁ and Oral Cavities. Trans. Am. Lary.

Ass'n, p. 48, 1907, 44. Killian: Die Erkrank. der Nebenhohlen der Nase. Heymann's
Handbuch, *“Die Nase," 8. 992, 1900,



























































































64 THE ACCESSORY SINUSES OF THE NOSE.

However, the exact status of this question remains to-day one
of the most disputed points of rhinology.

Since Griinwald’s * contention that all nasal polyps were prae.
tically pathognomonie of accessory sinus disease, to Uffen.
orde’s '*! assertion that they have absolutely no relation per se
to it, many opinions have intervened.

Although Griinwald has generally been given credit for the priority of
associating polyps with sinus disease, in veality several authors had previous]
commented on this connection, Wepferi™ probably first advaneed this theory
based on his findings at the autopsy table. Bayer'™ also associated these Lw:::
conditions in no unecertain terms.

Kaufmann,'™ one of the first modern writers on this subject,
said that in many cases empyema of the maxillary sinus was the
only cause for the polyp formation. Several years later
Probsting '° stated that polyps on ‘the processus uncinatus were
pathognomonic for sinus suppuration.

So far as the actual pathological findings are concerned, in 86
per cent. of the inflammatory sinus disease Griinwald ¢ found
polypoid hypertrophy, Kronenberg 17 in 60 per cent., and Lewis
and Turner 2* 30 per cent.

Before endeavoring to show the actual relation between these
connections it might be wise to briefly consider the theories of
their pathogenesis as advanced by various authors°s

Chiari "™ states they are due to ehronie irritation of the mueosa from chronie
eatarrh or purnlent inflammation of the sinuses. Griinwald™ is of the opinion
that they are the sequelie of purulent inflammation of the sinus mucosa. Bos-
worth ™ advanced the theory that the starting point of the polyp was in an
aecessory sinus; an inflammatory process oceurs which takes on something of a
myxomatous character. The membrane becomes thick and of a soft, gelatinous
consisteney, and, on account of intraeellular pressure, makes its appearance in the
TOSE.

Alexander ' says the actual cause of polyp formation is the
inflammatory swelling with disturbances in the eirculation.

101. Uffenorde (7), 8. 86. 102, Wepferi: Joh. Observ. de Affection Capitis Schapusii,

. 903, 1727. 103. Bayer: Beitrag sum Studium u. zur Behandl, ete. Deutsch. med.
och., No. 10, 1889, 104. Kaufmann: Ueber eine typische Form von Schleim, ete.
Monat. f. Ohrenhk., p. 13, 1890. 105. Probsting: Ueber die Entwickelung von Nase,
infolge von Nebmhiiﬁlenejterung, Verh. d. Vereins Siiddeutsch. Laryng., S. 8, 1804
106. Grimmwald (91), 8. 87. 107, Kronenberg: Schleimpol. d. Nase u. Naseneiterungen,
8. 259, 316. London Ther, Monatsh., 1897. 108. Yonge: Polypus of the Nose, p. 5.:5,
1906. 109. Chiari: Krankheiten der Nase. 8. 195, 1902, Wien. 1[10. Bosworth: Va-
rious Forms of Disease of the Ethmoid Cells. N. Y. Med. Journ., p. 505, vol. 2, 1801,
111. Alexander: Nasenp. in Beziehungen zu der Empyemen d. Nebenhohlen. Arch. i

Lary., S. 324, Bd. 5, 1896.














































PLATE 3.

Iransillumination of maxillary sinus.  Right side normal. Left side diseased.



















PLATE 4.

Réntgen ray photograph showing position of sphenoid sinuses. Right sinus filled with bismuth paste
shows dark. Loft sinus light, extont shown by dotted line.



























90 THE ACCESSORY SINUSES OF THE NOSE,

Veins of the sphenoid anastomose with the cavernous sinus.*  Killian ™
-:]{:nuun-d rut_:-:I connection between the vessels of the sphenoid sinus and the sheath
of the optie nerve by means of injections of silver.

b. By the presence of defeets in the bony walls separating
these structures,

Maxillary: Defects occur in the superior or orbital wall, but
rarely cause complications,

Frontal: Dehiscence is not infrequently noted in the orbital
process. When this occurs the mucosa of the sinus is in actual
contact with the dura; when the defect is in the orbital plate the

Frontal sinus Frontal vein

Crista galli

Anterior ethmoid
vessals

Ethmeid cclls

Buperior ophthal-
ie vein

Optic nerve

__Internal carotid

Pitvitary body artery

——— _Cavernous sinus

I e

Fra. 35.—The veins of the orbital, ethmoidal and sphenoidal regions from above downward (after Toldt).

periorbital tissues impinge directly on the sinus mucous mem-
brane. The posterior wall may also be defective,

Ethmoid: Defective formation is most frequently noted in the
lamina papyracea, thereby favoring the formation of orbital
abscess.

Sphenoid: Defects always oceur in the superior or lateral
walls and seem to appear more frequently than defects in any of
the other sinuses, as shown by the numerouns cases reported. (See
Sphenoid Sinus.)

* The minute anatomy of the circulatory system of this region is well presented by
Holmes, Diseases of the Nasal Accessory Sinuses and their Relation to Pathological Changes
of the Eye and Orbit. Trans. Am. Lary., Rhin. and Otel. Soc., p. 227, 1908.

164, Killian: Die Thrombophlebitia des oberen Lingsblutleiters nach Entzundung
der Stirnhéhlenschleimhaut, Zeitschr, f. Ohrenhk., No. 37, 8. 343, 1900,
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MAXILLARY SINUS. 151

thetized, this may be immediately accomplished. The tip of the
connd will now readily engage in the hiatus and pull forward
antil the elbow touches on the edge of the processus uncinatus.
The sound is then again gently pulled forward; often a rocking
motion is necessary to overcome the hypertrophies which are
always present in the infundibulum until it slips into the max-
illary ostium. We can safely say the tip of the sound is through
the ostium when the curved portion has entirely disappeared

Fia. 68.—Position and bending of sound necessary in attempting to sound the maxillary sinua,

behind the projecting lip of the processus uncinatus if the sound
be bent in the manner deseribed. If the introduction of the sound
has been successful, a slender silver catheter is bent, correspond-
ing to the eurve of the sound, introduced through the same pas-
sages, and the sinus irrigated. The introduetion of the catheter,
even though it be as small as, or even smaller than, the sound,
is often more difficult, on account of the end engaging with the
irregularities of the hiatus.









154 THE ACCESSORY SINUSES OF THE NOSE.

cumstances 1t must be further withdrawn and more pressure
El].il]fll::i! to syringe. 3. The middle turbinate may be so swollen and
tlmlnstmm s0 occluded with polypoid tissue that the fluid does not
easily return. In these cases a constant increasing pressure on
the syringe usually brings the fluid out often with a decided spurt
4. The needle may have penetrated only the mucous membrane nt:
the lateral nasal wall and glided along the bone. 5. The needle

Fra. 70.—Position of needle in puncture of the maxillary antrum.

may have penetrated both walls of the antrnm and appeared
beneath the skin of the canine fossa. 6. The presence of intra-
antral polyps, which by valve-like action blocked the ostium from
within.2*2

Oceasionally, even though the needle be properly introduced, it
is most difficult to push it through the bone, in which case it must

be reintroduced and the attempt again made in another place. If

202, Tilley: Some Considerations in the Diagnosis and Treatment, ete. Brit. Med.
Journ., Vol, 2, p. 1370, 1906.
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MAXILLARY SINUS.

Fra, 52.—Dahmer's method. 2d step. Cutting Frg. 83.—Dahmer’s method. 3d step. Re-
the anterior third of the inferior turbinate close to the mo-i.;inﬁ the ineised portion of the inferior turbinate
with the snare.

lateral nasal wall.

Fig. 85, —Dahmer'smethod. d4thata 7
, thod. p. Making Fra. 86.—Dahmer's method. 5th step. Intro-
:Eg bﬂ:-;:; Tn?;:ﬁﬁ;ﬁ;&nﬁhﬁu};fhba“le knife, leaving ducing the Welhelmenski trocar and ;mmﬁaﬁuz’ the
. antrum at the superior posterior angle of the wound.
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entim_prucmhlru, and the result of the operation depends largely
upon 1ts successful accomplishment.

~(8) A W:&lhelmenski trocar is introduced in the posterior-supe-
rior angle u‘l' the wound and pushed into the antrum, and on with-
drawal forcibly pulled forward in order to make the opening as
Im‘ge as possible. (Fig. 86.)

{:‘J} The opening is enlarged in all directions by means of the

1110d1iﬁed double-cutting Wagener punch until it represents ap-
proximately the size of the original flap. (Fig. 87.)

Fia. 87.—Dahmer's method. #th step. Using Fig. 88.—Dahmer's method. 7th step. The
the Wagener punch to bite forward and complete the operation completed, showing the flap of mucosa
opening into the antrum. turned into the antrum. A

(10) The antrum is curetted as far as possible, particularly the
medial floor, the cavity irrigated, and the flap of mucous mem-
brane turned in, thus forming a continuous nnbroken passage be-
tween the nose and maxillary sinus. (Fig. 88.)

(11) Strips of iodoform ganze are introduced, the first one
covering and pressing on the flap, thus holding it in position
against the underlying bone. Subsequent strips are placed over
this until the antrum is loosely filled.

After-treatment.—After twenty-four hours, the upper layers of
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tampons are removed and, if the en.virt}' appears f‘etij_ilT il:l'lgfl{t“fl{[;
practised, holding the lower tampon hr.ml}' in place 1..'. ll-h{'lfli.:f:ﬂ;' ﬂ-t\-l.
so as to prevent the flap frmn.htzc:mumg dn—;Lmzu‘ted. _ . Lll :J; ;w
eight hours the lower tampon 13 carefully removed, ﬂ-gi?if‘ ”‘“1‘: Ll:
the flap in place. If, in spite of our endeavors, the i?l'rl}".r 15110 ;{t?“
it must be replaced with a mnew tampon, otherwise granulations
will spring from the underlying bone and gradually ocelude the

opening.

Fic. 89.—The pre-turbinal method. 1at atep. Fig. 90. —The pre-turbinal method. 2d step.

jooti i ion i i i 181 i bove the anterior attachment
Injection of Schieich’s solution immediately anterior  Incision extending from above
;EJl.]m crista pyriformis. i of the inferior turbinate well into the floor of the nose.

The subsequent treatment will depend upon the amount of
secretion present; if copious, two or three irrigations daily, while
if moderate, once during the twenty-four hours will suffice. The
patient can easily be taught to carry out this procedure himself.
Complete healing usually oceurs in from two to six weeks. If,
after six to eight weeks, the secretion has not greatly diminished,
a radical operation is indicated.

Advantages: (1) A permanent opening is installed which per-
mits the patient to practise irrigation without pain, as well as

guards against recurrence during a subsequent attack of coryza or
influenza.
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9. Pre-turbinal Method : Canfield’
ale of the operation is to create an opening in the
inferior angle of the antrum, making it possibl
greater portion of the cavity on anterior
same time preserve the inferior turbinate,
by resecting the inferior portion of tl

by the junction of the nasal and facial.
Method :

(1) An@msthetize the anterior portion of the infe

Fia. 91.—The pre-turbinal method. 3dstep. Elevat-
ing the soft parts from the underlying bone,

. . Fia. 92.—Pre-turbinal method. 4th step.
Using the hollow chisel to penetrate the orista pyri-
formis into the antrum. Superior penetration,

turbinate, inferior and middle nasal passage, and septum with the
20 per cent. cocaine-adrenalin solution. -

(2) After thoroughly cocainizing, inject 20 Ce, of 1 per cent.
solution of cocaine and adrenalin through the nose directly in
front of the anterior attachment of the inferior turbinate sub-
periosteally into the canine fossa. (Fig. 89.)

(3) Make needle puncture and irrigate antrum.

(4) Make an incision from the middle of the anterior attach-

306. Canfield: The Submucous Resection of the Lateral Nasal Wall in Chronie
Empyema of the Antrum. Journ. Am. Med. Assn., p. 1136, 1908.

-

s Operation?*—The ration.
anterior
e to inspect the
rhinoseopy and at the

This is accomplished
1e bony wall which is formed

rior

f
e it
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ment of the inferior turbinate extending well fllmvn into the floor
of the nose. This incision should sever all tissues down to the
bone. (Fig. 90.) |

(5) After controlling hemorrhage with ﬂll]‘t‘_’!rllﬂllﬂ tampons, a
small Freer elevator is used to elevate the pel‘m.kst_mnn from the
erista pyriformis hoth externally tnwa,r.d the cn'mne fogsa and
internally toward the nose until a sufficient portion of the bone
is exposed. (Fig. 91.) '

(6) The antrum may now be opened either with a lm}'_nneﬁ l’*hfﬁi‘]
having a concave cutting surface (Fig. 92), by applying it first

- Fra. 3. —Pre-turbinal method. 5th step, Us- Fia. 94.—Pre-turbinal method. Gthstep. Pene-
ing the hollow chisel to penetrate the erista pyriformis trating into the maxillary sinus with the electric
into the antrum. Inferior penetration. trephing.

above and then below (Fig. 93), and removing the loosened bone
with strong forceps, or, better, with an electric trephine especially
adapted for the purpose (Fig. 94). If the trephine is used, it may
he necessary to make several drillings in order to obtain an open-
ing of sufficient size.

(7) Pack a thin strip of gauze saturated in the strong eocaine-
adrenalin solution into the antrum and allow it to remain ten
minutes. This not only anmsthetizes the mucosa, but also by its
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Hﬂ"""j*hﬂﬂﬁm:&m

Fic. 98.—Incision made through soft parts and periosteum elevated, exposing underlying bone of
the anterior wall. Pad of gouze at the lower extremity of wound to prevent hlood from flowing into the

pharynz.

F1a. 89.—Anterior wall removed, showing mucosa of the nasal wall of the SR P

12
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Fra. 100.—Mucosa of maxillary sinus removed, exposing the bare bone of the lateral nasal wall. The
chisel in position to remove the booy wall without injuring the nasal mucosa.

Fia. 101.—The bony wall separating the sinus from the nose removed, leaving the nasal mucosn in sity

intact. Probe passed into the nose to show the li ineisi
the nasal foor to the floor of the antrum. p e ChiLnehtm o ks e D 00 atmD R L s o










































FRONTAL SINUS. 193

- . e 343 4 ; ‘t1al se
double# According to Sieur and Jm:u%‘.n, }heae .]Jﬂltl 1l ‘:L]:}iﬂ
1) the junction of the anterior
1e¢ beginning of the or-

have two seats of predileetion: (
3 ) - *_}
and posterior walls (cnummmat},_ (2) ti e be : .
bital prolongation. Long, finger-like projections, reaching high
1

Middle turbinate

Maxillary antrum

Cutline of

right

l'm_ntnl
sinus Outline of

left fromtal

ginus

Fia. 117.—Frontal sinus sending projections high up into the frontal bone. (After Onodi.)

up on the forehead or laterally toward the temple, are by no
means uncommon. (Fig, 117.) It is the residue in these recesses
that often cause recurrence after a radical operation. (See Opera-
tion.)

342. M. H. Cryer: Some Variations of ﬁm Frontal ‘a;nuq lmirn--.l\ i "I.T : 284,
i r 3 & I al Sinus, . .Am. Med. Assn., p. 284,
1907.  343. Sieur and Jacob: Fosses Nasales et leur Sinus, Paris, p. 409, 1901. :
13 :









196 THE ACCESSORY SINUSES OF THE NOSE.

instead of the infundibulum being wide it is narrowed into a duct
"ﬁ'}!i(‘.ll is closed laterally by the anterior attachment of the middle
turhnm.t.e. (Fig. 120.) This duet (nasofrontal), therefore, has
two ostia, a nasal and a frontal, and is situated at the m:pﬁrim*
end of the hiatus semilunaris—in fact, 1s a continuation of this
structure into the frontal sinus. (Fig. 121.) 1Its length is vari-
able (14 to 14 inch), depending upon the encroachment of the eth-

Anterior ethmoid coll ’

Fthmoid cells

Frontal sinus =-=--.._

Wasofrontal dust
Nasal ostivm -...,_
Anterior ethmold cell -

Hiatus..
semilunaris .

.Sphenoid
Einus

Fia. 121.—Lateral wall of nose with marked nasofrontal duct. (After Hartmann,)

moidal bulla. The boundaries of this strueture would then he:
anteriorly, uncinate process, agger nasi, and superior nasal spine;
posteriorly, lamella of bulla ethmoidalis; internally, anterior
attachment of middle turbinate; externally, lamina papyracea.

RELATION oF THE HIATUS SEMILUNARIS TO THE FRONTAL SINUS.

This structure usually lies directly below the frontal ostium
and forms a direet continuation of the sinus duct into the middle



















202 THE ACCESSORY SINUSES OF THE NOSE.

When the sounding has misearried with the imstrument bent in the usnal
manner success 1s often attained by bending the sound more

sucee in the are of a circle,
In the first instance the sound should be lifted into the cavity; in the latter, slid
111, as 1 were.

Under no cirecumstances should the slightest force be used—
at least, no more than is necessary to introduce a like instrument
into an ordinary unobstructed cavity,8o7

It has previously been mentioned that when the sound disap-
pears up to the curve the point is either in the frontal sinus, an
orbital cell, or into a frontal
bulla. How, then, can we judge
into which of these structures
the sound has penetrated? TIf
it is in the frontal sinus the
handle will be resting perfectly
flat on the lips (Fig. 127). A
turning of this handle, causing
free external rotation of the
tip, denotes that it has pene-
trated into a cavity not in the
median line, therefore an or-
bital cell. If a frontal bulla is
present, the penetration will
not be so deep as in the other
cavities, as these structures
Fia. 127.—Sounding the frontal sinus after removal  Tarely attain any great size. A

of the anterior portion of the middle turbinate. . . o e
reliable indication for the
depth to which the sound has penetrated is to measure with the
thumb and index-finger on the staff of the instrument, then with-
draw it and compare the distance by placing it against the external
side of the nose of the patient. (Fig. 128.) In this way one can
note precisely where the point of the instrument has penetrated.

NATURAL DIFFICULTIES ENCOUNTERED IN S0UNDING THE FRONTAL
SINTS.

These will be considered in their order of oecurrence.

1. Position of the middle turbinate: When this strueture lies
clogse to the lateral wall of the nose, or is rolled in or swollen,
the removal of the anterior third is indicated.

357. Perforations of the posterior wall and the lamina eribrosa (Mermod, Ann. des mal.
de 'orielle, Tome 22, 1896) have oceurred with fatal results.

Sy T
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ous tissue along the line of infection 18 prmnillmnt. The bone
is bathed in pus not only on its external but 1%11m-n;11 surface
as well. The canals are filled with purulent secretion, fmd c-.e.rtal‘u
portions may have become melted together, fm*m]pg 111terd1pl+um
abscesses. At the external points of suppuration the veins
are thrombotie.

Syaproms.—Clinical manifestations appear at the very onset
of the disease. The part overlying the inflammatory process be-
comes edematous and is exquisitely painful on the slightest pres-

Fro. 132.—External table of akull removed, showing the canala of Breschet, (After Breschet.)

sure. The ahscess soon points and ruptures, the underlying bone
appearing spongy and infiltrated with pus, sometimes throwing
off sequesters. Unless the process is immediately arrested new
foei of infection appear above, which also suppurate until the
entire cranium 1s involved. (Fig. 132.)

Another form has been deseribed in which the original focus of
suppuration appears to heal and is followed by secondary foci,
which oceur consecutively on different portions of the vertex.

These severe infections practically always terminate mortally
in general septiceemia, thrombo-phlebitis of one of the large intra-
cranial veins, or meningitis.
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In as vertical a position as possible, sever the turbinate from its

attachment. (Fig, 134.) (In wide nares this step may

: he
omitted. )

. No bleeding follows this procedure, and unless one uses great force it 1s
impossible to wound the lamina eribrosa, beeause one must penetrate the entire
anterior ethmoidal labyrinth from below upward with the external blade bef

s : ‘Ore
the mternal ean reach this structure,

j Introduce a blunt mucous elevator between the processus
uncinatus and middle turbinate and press the latter foreibly
toward the septum (Fig. 135); a slight eracking noise will indi-
cate that the turbinate has heen fractured at its attachment,

Fig. 134, —Severing the middle turbinate at its ante-  Fio, 135.—Infracting the middle turbinate with a
rior attachment to the latersl nasal wall, blunt elevator.

4. Ascertain if frontal sinus is accessible to the sound, and,
if so, in what position the sound must be bent.
9. Introduce ecannula bent in a corresponding manner to the
sound, and wash out sinus with a warm borie acid solution.
The advantages of this method over resection of the anterior
end are:
a. Lessened danger of infection.
b. Requires much less time.
¢. The ethmoid cells are not opened.
d. Little or no postoperative swelling, with its attending
dangers.
Contra-indicated when great polypoid changes have oeceurred
in the region of the ductus nasofrontalis and hiatus semilunaris.
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FRONTAL SINUS. 255

by regular lavage and the occasional removal of .e.\:ubﬁ-raut gran-
uiutimm, offers the best possibilities for cure by intranasal treat-
InEl]t. § + d3E—=435

INGALS'S INTRANASAL OPERATION,

The rationale of this operation is to enlarge the fronto-eth-
moidal passages with an electrie burr to such an extenf: that good
drainage is insured. A self-retaining gold tube is tl}eu inserted to
prevent narrowing from granulation tissue 'Fﬂ‘l‘}:l]iltlﬂﬂ. :

Technique: 1. Cannula introduced into sinus and cavity
washed out with a warm saturated solution of borie acid.

Fig. 143.—Removing the uncinate process with the Fig. 144.—Using Lange's foreeps to enlarge the
nusal shave, naso frontal passages.

2. Anmsthetize with 20 per cent. coeaine hydrochloride in a
solution 1-1000 suprarenalin, applying it to the frontal sinus
through the long silver nozzle of a syringe ; about one-third minim
every ninety seconds, five or six times. A weaker solution is used
in the nares hefore the manipulations are begun.

3. Introduce steel pilot and, with the patient in a sitting posi-
tion, administer ethyl chloride for a minute or two.

4. Remove handle from pilot, slipping on the hollow burr, and
attach to dental engine.

433, Ingals. NE’WFDFWM‘.iﬂn and Instruments for Draining the Frontal Sinus. La-
ryngoscope, p. 644, 1905. 434, Ingals: Intranasal Drainage of the Frontal Sinus. Laryn-

goscope, p. 113, 1910. 435. Ingals: Int I Drainage ‘rontal Sinus. :
Rome T J";SHU;!., b. 1502, Moy & i!l]ng ranasal Drainage of the Frontal Sinus. Journ
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2. Push burr up into the nares until it engages in the lower
end of the nasofrontal canal. (Fig. 146.)

6. The electric current is now applied and the burr gently
pressed upwards, so that in two or three seconds it cuts its way
into the frontal sinus.

(. Introduce packer into the enlarged canal and pack sinus
with gauze saturated in 20 per cent. solution chloride of zinc,
allowing it to remain five minutes.

8. A gold tube (Fig. 147), the upper end of which has been
sprung together and covered with a gelatine capsule, is slipped

Fie. 145. —Dperation completed. Cotton Fic. 146.—Ingals operation. The flexible burr boring into
carrier armed with a large wad of cotton ensily the frontal sinus.
penetrating the opening into the frontal sinus.

on an applicator and passed up the canal as far as possible into
the frontal sinus.

Leaving the tube in situ concludes the operation.

The gelatine capsule melts in the course of a few minutes,
allowing the end to expand. After-treatment consists of regular
lavage with a strong borie acid solution: the patient may be taught
to do this himself. The gold tube should remain in place about
four months, but may remain even longer if deemed necessary.
[ngals hag treated about fifty eases by this method and reports
95 per cent. of cures.

I have had no experience with this method, therefore, any endorsements or

ohiections here must naturally be of a theoretieal nature. The following points,
I‘Iﬁ“ﬂ'ﬂ\.'flri T'I!El_".' hE “'l“t'l.li“]]f‘!{:l:
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GOOD’S INTRANASAL OPERATION,?38

The principle of this procedure depends upon the removal of
the sinus floor with a rasp after a portion of the frontal process
of the superior maxilla has been chiselled away to gain room for
its entrance. :

Technique: Under local an®sthesia:

1. Removal of middle turbinate.

9. Removal of ethmoidal cells and uneciform process.

The ethmoidal cells are removed with Ballenger's knife and the unecinate
process with a chisel and biting forceps.

3. A small portion of the frontal process of the superior max-
illa is now chiselled away and the anterior medial wall of the
ethmoid labyrinth separated
from its attachment to the
frontal spine.

4. The rasp is introduced
and the lateral aspect of the
¥rontal spine gradually filed
away, thus enlarging the space
between the spine and the orbi-
talwall of the sinus. (Fig.150.)

The rasp is infroduced into the
sinus externally to the frontal spine,
and by rasping forward and towards
the septum the space between the spine
and the orbital wall is enlarged. The
rasp 18 so construected that neither the
internal table nor the orbital wall of
the sinus ean be injured.

Fig. 150.—Rasp in place for enlarging the frontal
E : 5 CEtIum.,
9. The anterior of the sinus
1s now curetted, if pathological changes have taken place in the
mucosa, after which the cavity is packed with gauze.
After-treatment: The gauze is removed on the following day.
In very chronic cases with profuse discharge a gold-plated tube
made of coarse wire-cloth is inserted to keep the ostium from clos-
ing with granulations. Good states that the operation ean be
performed under local anwmsthesia, but during the rasping it is
better to have complete narcosis,

&

438. Good: An Intranasal Method for Open; , vs e
Largest Possible Drainage. Laryngoscope, p. Eﬁﬁ?lﬂﬁﬂgm A Tlis; Relblaning G
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the flap of mucosa in position. This strip is removed on the
second day and the sutures on the fifth, i _
This operation was immediately taken up by Hltﬂl'liﬂtl(}lléll
operators with invariably good results, both frmif a curative and
a cosmetic standpoint.**™" It was, however, suljJeuF to one great
drawback—that of the diffienlty in technique (resecting m{txllla.r_}'
process without injuring mucosa and holding the ‘tl'ClE-hIE& in posi-
tion, yet reaching the outermost recesses of the sinus). 'The time
consumed (114 to 3 hours) in pegforming was also an important
factor. Subsequent experience,'1% curiously enough, has
taught us that the very eventualities which Killian so studiously

Fro. 154.—Illustrating the grooves made in the Fra. 155.—Killian operation completed by turn-
ascending }t,mneﬁ;.a of the superior maxillary and below ing flap of nasal mueosa outward. Foreeps in narea
lachrymal bone in order to resect this portion. shows the wids communication between the nose and

the frontal sinos.

endeavored to avoid did not oceur, though, intentionally or other-
wise, his technique was utterly disregarded. Thus it was found
that the trochlea could be loosened from its position and retracted
with impunity without the slightest fear of permanent diplopia,®
. It was also noted that the careful resection of the ascending max-

457. Von Eicken: Unsere Erfahrungen mit der Killianschen Stirnhéhlenoperation.
Yerh. d 1st Internat. Lary. Congress, Wien, S. 322, 1908. 458. F. L. Jack- Report of
Four Cases Showing Result of Killian's Operation. Journ. Am. Med. Assn., July 21, 1906.
459. Logan Turner: The Operative Treatment of Chronie Suppuration in the Frontal
sinus. Kdinburgh. Med. Journ., March, p. 239, 1905. 460, Lue (231), p. 333. 461. Hajek:
Lehrbuch, S. 224, lﬂﬂ?.r 462. Mader: Beitra.lq. zur Killiansche Radicaloperation, ete.
Arch. f. Lary., Bd. 20, 8. 56, 1807, 463. Reichel* Bericht iiber 60 nach Killian’s Methode
:m“ Stirnhéhlenep.  Ver. deutsch Ofol, Gesellsch., 8. 115, 1907. 464. Eshweiler: On

lical Operation for Chronic Empve f i di il
ekt O o Ler mpyema of the Frontal Sinus according to Killian.
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are usually injured. Packings of iodoform gauze, which are

allowed to remain some moments in place, will control the bleed-
ing. After this has been accomplished the sharp angle chisel is

Fra. 163.—5th step. The entire anterior wall of the ~ Fia. 164.—#6th step. Lower periosteal incision
sinus removed. extending along the supra-orbitalrim,

FiG. 165.—7th step,
exposing the ﬂ;)r.u' af t
superior  maxillary, lnchrymal b i
L ¥ one, and |lamina

The soft tissues elevated, Fro. 166.—sth step.  The entire floor of the sinus
2 snus, asrending process of removed,

1'11ane:d at the superior internal angle of the sinus floor, and an
opening made sufficiently

; large to permit the introduction of a
pair of bone forceps (Jansen'’s model). The floor is carefully
18 )
































































































ETHMOID LABYRINTH. 305

PHYSIOLOGY OF THE ETHMOID.

A different function must be attributed to the ethmoid cells
than to the sinuses proper however great our ignorance of the
physiological significance of the latter may be. In the first place
the anatomical configuration of the two structures is totally dis-
similar. The sinuses (frontal, maxillary and sphenoid) are true
cavities enclosed by bony walls and outside of, or adjunct to,
the nasal cavity proper. The ethmoid labyrinth, on the other
hand, may bhe likened unto a sponge and is contained within the
boundaries of the respiratory portion of the nose.

Bphenoid sinug

F Lessar wing of sphenoid
Olfactory tissue Optic nerve

Periorbital tissue

Middle cen-
tral form

Frontal sinus

Frontal sinus Optic chiasm

Sepiumn -

_Intlemn.l A~
rotid artery

Orbit

Maxillary sinus Optic nerve
SBeptum  Sphenoid sinus

Fia. 198.—Normal relation of apti f id =1 i
ptic nerves to sphenoid sinus and terior et i i
cells. 8, Sphenoid sinus, {g‘q.l'l.crplf}uzodll.} ethmoid cells. xx Etbmoid

From these anatomical facts and from the experiments of
P&ul_sen,““ Zwaardemacher,”” and others on the air currents
passing through the nose during inspiration and expiration (FigL
_IEJ.‘]), we can state definitely that this structure exercises grea£
influence on the warming and moistening of the inspired air.,

; The air, on inslpiralinn, deseribes a half-cirele on passing through the nose
rom t]ae_cntmn:ee ;:-i the nares to the choana, It first impinges on the anterior El;f]
of the middle turbinate and is divided into two streams, one p:ls-siug* through the

316. Paulsen: Mitth. d. Vereins Schleswig- g
demacher: Die Physiologie des Gcrucl'is.h:?i”: Igl]?ci];?};'i. G el 10, 1885. 517, Zwaar-
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The following case, seen in consultation with Dr. John A. Brophy, well illus-

trates this condition : :
Henry A., 16 years old. History of previous nasal ocelusion. Awoke on the

morning of August 13, 1911, with right eye enormously swollen, gxnphtim]r_:nus,
lids tizhtly closed with total blindness on affected side. Pulsating pain in parietal
and temporal regions on right. No pain in eye. Total occlusion of right nares.
Temperature 102°. On Aungust 17, operation. Usnal eurved ineision. On exposing
lachrymal bone it was found to be so necrosed that the tip of the little finger was
easily passed through into the anterior ethmoidal labyrinth. The entire ethmoid
eapsule was found to bhe polypoid, degenerated and bathed in pus and was there-
fore eompletely exenterated. Sphenoid sinus empty. Wound partially closed,

drainage into nose and externally. Fol-
lowing day, temperature 100°, Pulse 100.
Entirely free from pain, but no change
in appearance of eye (Fig. 206). August
19, exophthalmos much reduced. Patient
begins to distinguish light. August 30,
patient discharged from hospital.

Unless prompt measures are
taken to evacuate the pus, 1t will
quickly find its way backward
along the sheath of the optic
nerve and penetrate into the
eranium, causing lethal intra-
eranial complications.

Chronie: Chronie rupture
oceurs in a totally different man-
ner from the acute, having none
of the stormy symptoms found in
the former. It usually begins
gradually, becomes larger with-
out pain or any inflammatory
symptoms. The eyeball is, little
by little, dislocated in the usual otan bmeked exophithalmos due to rup-

! 3 i ture of an ethmoidal empyems through the lamina
direction. Chronic cedema of the Pepyracesinto the orbit.
lids makes its appearance early in the process. Rupture mav
occur without symptoms, or, if an acute exacerbation has set iz;
with all the appearance of an acute process. ’

Orbital abscess formation can ocenr without any perforation
of the lamina papyracea through the ethmoidal veins. In such
case there are two distinet foei of purulent material—one in the
et.hmf:rirl cells, the other in the orbital tissues. Tt 18 often diffieult
to f]lfferm:ltmte I}her-:e conditions; however, two manipulations
may be tried, which, if successful, will clear the diagnosis. By
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morrhage before proceeding further, as an
is absolutely necessary, else
To accomplish thre
against the bleeding
The naris on that

It is important to control all he
anobstructed view of the base of the ethmoid capsule !
it would be impossible to judge the extent of the suppuration.
cotton mops saturated with adrenalin ehloride and held hl'nltljr‘
structures will generally in a few moments coutrol the oozing.
side should be washed out.

(4) The bulla is opened with Hajek’s hook (Fig. _2{}?) by in-
serting the point at the posterior portion and drawing sharply
forward. (Fig. 208.)

Fra. 208, —0Opening the ethmoidal bullan with
Hajek's hook after resection of the anterior portion
of the middle turbinate.

Fic. 209.—Removal of the bulla with the
(% Grilnwald eonchotome after the anterior end
. of the middle turbinste has boen removed.

This is easily aceomplished, as the diseased bone gives way quite easily before
the hook. By this manipulation the lowest cell of the ethmoid is opened so that
drainage is at least insured at that partieular loeality. Little bleeding oceurs at
this point.

(5) Enlarge opening by biting away walls of the cells together
with the mucosa by means of the Griinwald forceps until all dis-
cased structure has been removed. (Fig. 209.)

The operation may end at this point, or, if necessary, may be
carried further by resecting the uncinate process, thus reaching
the infundibular cells. Curetting is very dangerous, and should
be applied, if at all, with the greatest caution. While using the
forceps it is well to remember that the lower edge of the middle

S
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bone. The periosteum and soft parts are elevated, pushing aside
the trochlea until the lachrymal fossa is reached. The lachrymal
sac 18 pushed out of its bed and the entrance to the anterior
ethmoid labyrinth lies before us.

A hollow chisel is used to open the cells, removing a portion
of the frontal process of the superior maxillary if found neces-
sary to gain room. The cells are removed, piece by piece, with
the Griinwald or similar forceps until the lamella of the middle
turbinate is reached. Orbital and even frontal cells ean easily he
followed up to their endings. After all the diseased parts have

o O e e kit T, BLL e b bt ths pstariorpor
ing the turbinate from its attachment.

been removed a large counter opening is made through the bulla

into the nose, and the external wound permanently closed.

If for any reason drainage is deemed necessary a wick of iodo-
form gauze is inserted into the depths of the cavity and the
external wound only closed at its extremities. If the symptoms
of the threatening meningeal complications disappear, the gauze
is removed after three days and the incision allowed to heal.

Hajek’s Method for Removing Posterior Ethmoid Cells.
An@sthetize in usual manner. ;

(2) Pass hook behind attachment of middle tm:bmate and eut
forward, thereby severing it completely from its attachment.
(Fig. 211.)

(1)
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(3) Pass hook backward point downward until it reaches E}w
highest point attainable on the anterior sphenoidal wall (I:}l;]:.
912), then turn point outward, burying it as deeply as possible
into the superior turbinate.

No fear need be entertained regarding injury to the orbital |1I=ltt“‘;, as the length
of the hook is not so great as the depth of the ethmoid eapsule at this point.

(4) Freely open cells by withdrawing hook forcibly toward the
nasal outlet, and repeat procedure until that part of the capsule
is reduced to shreds. (Fig. 213.)

Fig. 212.—The ethmoid hook in position for redue- I'ia. 213.—Finishing the strokesith the hook in com=
ing the superior turbinate to fragments, plete exenteration of the ethmoid-eapsule.

(5) Remove fragments with suitable foreeps (Lue or Griin-
wald), and see that no recesses or partitions remain. (Fig. 214.)

(6) After thoroughly washing, press a tampon saturated in
peroxide into the cavity, allow to remain a few minutes, and
then remove and powder thoroughly with bismuth-formic-iodide
powder,

By this method the anterior cells are for the most part spared,
the advantage of which is often great, especially when any tend-
ency to dryness of the nose ensues, :

Slight Complications Sometimes Following Intranasal Opera-
tion—Hyperzmia of conjunctiva. This is a not infrequent sequela.
The discoloration is often intense, being due to the tranmatic
stagnation in the ethmoidal veins leading to that portion of the




















































































PLATE 5.

Réntgen ray photograph showing lateral position of sphencid ainus,
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that this eell seems to oceupy the entire pm-:{erlinr i||t'm'jnrr'1 ].:n]‘l'm:n of the ”“'"f”]
eavity, the sound only penetrating to its posterior wall. This error may be dis-
eovered in two ways: 1. By eareful palpation ‘-I\'I.I]JIHIE‘ sound one feels that there
is a ridge between the septum and the sinus cavity, n other words, []Iw sound fl:u':t
not glide off gently from the septum into the sinus, but meets with A narrow
cleft. 2. By measuring the greatest depth of the 511]::]1&:-'{'.11 sinus one will find 1t
only reaches as far as the normal measurement to the anterior sphenoidal wall.

9. The sphenoidal ostium is now |'n.=11n:-.t|'at9ﬂ with the double
evulsor (Fig. 241), the blades opening apart (Fig. 242) and the
instrument withdrawn (Fig. 243), this being done several times,
but cutting in different directions until the hole is made as large
as possible with these instruments.

f" FE'?H?’ Ak {‘fg mﬂ'\n{ :6‘:?: _?-'ﬁ. i s
& :

Fio. 240.—Radical intranasal operation  on Fio. 241, —TNadical ‘intranaszal operation on
sphenoid.  Hemoving posterior half of middle fur- ephencid. Removing posterior half o middle tur-
binate with the snare.  Removing the débris with the binate with the snare. The evulsor introduced
Grinwald forcepa. closed into the sinus.

The size of the opening obtained depends upon the thickness, shape and
condition of the anterior wall. Naturally one could not expect to obtain as large
an opening in Fig. 2256a as in Fig. 225¢.

If the ostium is not visible and cannot be found with the probe,
several procedures are at the command of the operator:

(1) Breaking through with Shaeffer’s or Hajek’s curette or
Andrew’s knife.

(2) Boring a small opening with a hand drill.

(3) Using an electric trephine (not recommended ).

(4) Using Gmeinder’s chisel (not recommended).

10. Enlarge the opening as far as possible in all direetions
with the sphenoid forceps. (Fig. 244.) This is, perhaps, the

most important and most difficult step in the operation, so far as
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