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Endoscopy of the upper airways 





Stellingen 

1 Als sanerende ooroperatie is een "combined approach tympanoplasty" niet altijd 
te verkiezen boven een radicale mastoidectomie. 

2 Het verdient aanbeveling de patient bij wie een tympanoplastiek verricht is post­
operatief te verplegen in anti-Trendelenburg houding van 20- 25° ten opzichte 
van horizontaal. 

3 Voor het rontgenologisch aantonen van een vloeistofspiegel in een der kaak­
holtes leent zich de combinatie van schedelfoto's: een opname volgens Waters 
(occipitomentale projectie), waarbij de patient ligt op de ene zijde, samen met 
een opname volgens Waters, waarbij de patient ligt op de andere zijde, het beste. 

4 De eis dat een arthroscoop een dieptescherpte heeft van 1 tot bijna oneindig is 
onredelijk. (H. R. Eikelaar: Arthroscopy of the knee) 

5 Verwacht mag warden dat in de toekomst het fonetogram een reden tot ont­
raden van een bepaalde beroepskeuze kan vormen, zoals dat nu reeds geldt voor 
het audiogram. 

6 Bij patienten met een voor een maligne proces suspecte klier aan de hals dienen 
de bovenste luchtwegen rontgenologisch en endoscopisch onderzocht te zijn 
alvorens extirpatie van deze klier pro diagnosi plaatsvindt. 

7 Aan de operatieve reconstructie van de traanwegen dient rhinologisch onderzoek 
vooraf te gaan. 

8 Een proefschrlft dient niet te ontaarden in een prentenboek! 

Stellingen behorende bij het proefschrift van C. T. Buiter, "Endoscopy of the upper 
airways", Groningen 1976. 





Samenvatting 

Nadat i n  de i n l e id i ng verklaard is wel k gebied bedoeld wordt met de term ' bovenste 
l uchtwegen '  warden de anatomie en de fu nct ies van de nasopharynx, de neus en 
de neusbij holten besp roken in de hoofdstu kken 1 en 3. 

De bovenste l uchtwegen vormen een gebied dat moe i l i j k  toegankel i j k is  voor 
onderzoek, ook voor de geoefende special i st. Bij d it onderzoek neemt de i nspect ie 
een al les overheersende plaats i n .  

I n  hoofdstuk 4 warden een aantal voorbeelden getoond van de vele hu l p i n­
strumenten welke i n  de loop van de gesch ieden is werden ontwikkeld om de 
moge l ij kheden tot i nspectie van de bovenste l uchtwegen te verbeteren .  Slechts 
een k le in aantal van al deze ontwi kkel i ngen zij n i n  gebru ik  gebleven : de electrische 
lam p en de voorhoofdspiegel voor de verl ichting van de van nature donkere 
bovenste l uchtwegen ,  het neusspecu l u m  voor de i nspectie van de neus van voren, 
de tongspatel en  het spiegeltje voor de rh i noscopia posterior. Lange ti jd stonden 
voor het onderzoek van de neusbij holten s lechts de onbetrouwbare methode van 
het doorl ichten met e lectr isch l icht en de proefpunctie ter besch i kking. 

Vooral voor het onderzoek van de neusbij holten betekende de ontwi kke l i ng 
van de rontgend iagnost iek een grote verbeteri ng. 

In hoofdstu k 5 wordt de ontwi kke l i ng van het endoscopisch onderzoek van de 
bovenste l uchtwegen besproken .  Dan kzij de moderne endoscop ie  bestaan er 
nauwel i j ks meer beperkingen voor het visuele onderzoek van de nasopharynx 
(nasopharyngoscopie), neus (neusendoscopie), en de s inus  maxi l laris (antroscopie). 

De endoscoop-optieken van het Hopki ns- en Lu mina-type, voorzien van koud 
l i cht door m iddel van g lasvezels, maken de fotografische documentat ie van de 
endoscopische bevi nd i ngen tot een gemakke l ij k  u i t  te voeren hande l i ng. 

De voordelen van deze fotodocumentat ie zij n : 
1 )  Een objectief bee ld vervangt de su bjectieve besch ri jv ing. 
2) Aan de hand van objectieve beelden zij n bespreki ngen en besl issi ngen in team­

verband beter mogel i j k. 
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CHAPTER 1 

lntrod uction 

Of the fou r  methods of physical examination : i nspection, pal pation, percussion  and 
auscultation, i nspection is  by far the most i m portant in oto-rh i no-laryngology. By 
add i ng a new method of i nspection to those al ready known, it wou l d  seem that a 
fu rther  i mprovement of oto-rh i no- laryngological exami nation can be obta ined. 

More and more organs of the h u man body are being examined endoscopical ly. 
To start on the endoscopic exami nat ion of th e  upper ai rways seemed a logical step. 

The glottis is genera l ly  accepted as the l i ne of d ivis ion between the u pper and 
lower airways. The trachea, the bronch i  and its branch i ngs up to the alveo l i  are 
cal led the lower ai rways, and the nose with the paranasal si n uses and the whole of 
the pharynx are classed with the upper ai rways. 

The midd le  ear and the auditory tube ought  to be classed with the u pper ai rways, 
si nce they are connected with the nasopharynx and covered with resp i ratory 
epithe l i um .  They have no fu nction in breath i ng, however, and are therefore general l y  
omitted from the concept of ai rways. 

There does not seem to be m uch sense i n  classi ng the oropharynx and the h ypo­
pharynx with the upper ai rways either, si nce food, too, passes th rough these two 
areas. 

There i s  also a major h istological d ifference : i n  the oro- and hypoph arynx the 
mucous membrane does not consist of respi ratory ci l iary epithe l i um ,  but of non­
kerati n izi ng squamous ce l l  epithe l i um . 

By the term 'upper ai rways' is here meant that part of the ai rways wh ich is 
s ituated above the palatal leve l .  





CHAPTE R 2 

Some anatomical notes 
* 

The external nose bears some resemblance to a th ree-sided pyramid,  the apex of 
wh ich poi nts forward. The ske leton of the external nose cons ists of a bony part : 
the nasal bones and the frontal processes of the maxi l l ae, and a cart i lagi nous part: 
the upper lateral cart i lages ( u pper nasal cart i lages) , the lateral cru ra of the greater 
a lar cart i l ages ( lower nasal cart i l ages) and the lesser ( smal l) alar cart i lages ( fig. 1 ) . 

-- frontal bone 

-nasal bone 

-frontal process of maxilla 

-upper lateral cartilage 

/(;�!-��*' septal cartilage 

lesser alar cartilage 

lateral crus of greater 
alar cartilage 

Fig. 1 .  The skeleton of the nose. 

The nasal bones are grown together  mutual l y, as wel l  as with the perpend icu lar  
p late of the ethmoid bone. The u pper lateral carti lages are l i n ked to each other  and 
to the septal cart i lage by means of con nective tissue. At both sides the lateral cru ra 
of the greater alar cart i l ages form a whole with the medial crura ( septal processes 
of the lower nasal cart i lages) ; these medial crura together  form the front part of 
the nasal septu m.  

* I n  t h e  text t he  nomenclatu re has been used a s  i t  i s  customary in  oto-rhino-laryngology. When­
ever this varies from the Nomina Anatomica, the latter nomenclature is added between b rackets, 
when it is used for the fi rst ti me. 
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The nose is d i vided i nternal l y  i nto two by the nasal septum: the nasal cavit ies. 
As a rule it is  not situated exactly in the median plane, but very often ( i n  75% of the  
subjects) there is  a deviation , wh ich is  more freq uent ly to the right s ide. 

The skeleton of the nasal septum cons ists ch iefly of two bones, the perpend icu lar 
plate of the ethmoid bone  and the vomer, and th ree cart i lages, the septal cart i l age 
and the two medial cru ra of the g reater alar cart i lages (fig. 2). 

sphenoid crest 

vomer 

nasal crest 
of hard palate 

Fig. 2. A d iagram of the nasal septum. 

cribriform plate 

frontal sinus 

-nasal bone 

septal cartilage 

greater alar 
cartilage 

The perpendicu lar plate of the ethmoid and the vomer are connected with the 
anterior wal l and the floor of the sphenoid s inus  (or  s i nuses). The posterior border  
of the vomer is  at the  same t ime  the  posterior border of the nasal septum .  Caudal l y  
the  nasal crest of  the hard palate and  dorsocran ial l y  the sphenoid crest are  a lso 
part of the nasal septum.  

The f loor of the nose is  composed of the u pper s ide of the hard palate, which con­
sists of the palati ne processes of the maxi l l ae with the horizontal p lates of the 
palat ine bones at the back of i t .  Dorsal l y  the hard palate passes into the soft palate, 
whi ch is made u p  of muscle fibres (of the l eft and right palatoglossus, the left and 
r ight palatopharyngeus, the left and r ight tensor vel i  palat i n i ,  the left and r ight 
levator vel i  palat in i  and the uvu lae m uscles). 

The bony lateral wal l of the nose is  composed of the nasal , frontal ,  ethmoid,  
sphenoid,  maxi l lary and palat i ne bones. I n  the bones which form the major part of 
the l ateral wal l ,  i .e. the ethmoid bone and the maxi l la, there are cavities fi l led with 
ai r, which are connected with the nasal cavity, and which are known as paranasal 
s in uses : the ethmoidal cel l s  and max i l l ary s i nus .  Thus the l ateral wal l of the nasal 
cavity is at the same t ime the medial wal l of these paranasal s i nuses. 

A frontal section of this area gives a good i m pression of th i s  m utual con nect ion 
( fig. 3) .  When a frontal sect ion is  made, the nasal cavit ies are t riangu lar as far as the 
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cribriform plate 

- maxillary sinus 

Fig. 3. Frontal section (schematic) .  

level  of the sphenoid s i nus ; there the roof of the nose descends, which makes that 
the choanae have a more oval shape. 

The roof of the nose is very narrow, on ly  1 -2 mm wide. From front to back it is  
made up  of the frontal bone, the cri briform plate of the ethmoid bone, and the 
anterior wal l and the floor of the sphenoid s i nus (see fig. 2). 

Against the lateral wal l s  of the nose there are th ree cu r led plates of bone, tu r­
bi nals or  conchae, termed the superior, the midd le  and the i nferior concha from 
top to bottom.  The nasal cavities are d ivided i nto th ree passages, meati ,  by the 
m idd le  and i nfer ior conchae. The superior meati l ie above the midd le conchae, the 
middle meati occupy an i nferior and lateral position with regard to the m idd le  
conchae, and the i nferior meati occu py an i nferior and lateral position with regard 
to the i nfer ior conchae. 

The ethmoid bone consists of the perpendicu lar p late, the crista gal l i ,  the cr i bri­
form plate, and a mass formed by the eth moidal ce l l s, to which the super ior and 
m idd le  conchae are attached. The med ial wal l of th i s  l abyri nth of cel l s  i s  at the same 
t ime part of the l ateral wal l of the nose. The l ateral wal l ,  l am i na papyracea, is part 
of the medial orbital wal l .  The roof of the upper layer of cel l s  is part of the frontal 
bone. 

The anterior and m idd le  eth moidal cel l s  commun i cate with the nose in the m idd le  
meatus, the ostia of the posterior ethmoidal ce l l s  are s ituated in  the su perior meatus. 

The maxi l l a  consists of a body and fou r  processes, the frontal , zygomatic, alveolar 
and palat ine processes. The frontal process is  part of the lateral wal l of the nose, 
the zygomatic process is  connected with the zygomatic bone. The teeth are rooted 
i n  the alveolar process, the palat i ne p rocess forms part of the hard palate. Med ial l y  
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frontal sinus 

frontal bone 

nasal bone 

middle concha -

lacrimal bone 

inferior concha 

Fig. 4. The lateral nasal wal l .  

superior concha 

sella turcica 

bone 

sphenopalatine 
for amen 

border line of 
maxilla 

perpendicular plate 
of palatine bone 

in the hard palate, immediately beh i nd the alveo lar  process the i nc is ive fo ramen is  
fo u nd .  

I n  adults t he  body of  the  maxi l la i s  almost enti rely taken up  by  the  maxi l lary 
s in us .  This cavity is s haped so mewhat l i ke a triangu lar pyram id, the base of wh ic h  
is fo rmed by the medial  wal l of the s i n us.  I n  the floo r o f  the o rbit, whic h  i s  at the 
same t ime the roof of  the maxi l lary s i nus ,  the i nfrao rb ital canal i s  situated , wh ic h  
leads to the i nfrao rbital fo ramen. Th ro ugh th is  c anal r uns the i nfrao rbital nerve, 
a branc h of the trigem i nal nerve. The posterio r wal l of the maxi l lary s i nus  is also 
the anterio r bo u ndary of  the i nfratempo ral and pterygo palati ne fossae. 

The med ial bo ny wal l of the maxi l lary s i nus has a large ho le, the maxi l l ary h iatus. 
Th is ho le is covered by a membrane of co nnective t issue and by parts of the i nferio r 
co nc h a  and palati ne, eth mo id  and l ac ri mal bo nes. Posterio rly the perpend ic u lar 
p late of  the palat ine bo ne l ies agai nst the medial wal l of the maxi l l ary s i nus ,  and it  
red uces the maxi l lary h i atus fro m the back. The lac rimal bo ne do es the same fro m 
the ventral , the i nferio r co nc ha fro m the caudal s ide (fig.  4). The l ac ri mal p rocess of 
the i nfe rio r co nc ha is  co nnected with the caudal end of the lac ri mal bo ne. Together 
they fo rm part of the medial  wal l  of the naso lac ri mal d uct, wh ic h  o pens i nto the 
i nfer io r meatus. The eth mo i d  p rocess of the i nferio r co nc ha, wh ic h  is co nnected 
with the u nc i nate process of the ethmo id bo ne, is s ituated mo re do rsal ly .  These two 
processes d ivide the membrano us part of the lateral nasal wal l i nto the so -cal led 
anterio r and posterio r fo ntanel l e  (see fig.  5) .  Fu rthermo re the maxi l lary h i atus may 
be part ly c losed by the ethmo id bu l l a  c ranial ly, when it stro ngly b u lges o ver the 
h iatus.  The open i ng of the maxi l lary s i n us to the nose, the maxi l lary osti um ,  l ies 
between the eth mo id  bu l la and the u nc i nate process (see the fo l lowing) . 

The bo ny lateral wal l of the no se is o nly s l ight ly lengthened bac kwards by the 
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per pend ic u lar p late of the palat ine bo ne, because the latter l ies agai nst the dorsal 
part of the medial wal l of the maxi l l a  (see the dotted l i ne, whic h  i nd icates the 
border l i ne  of the maxi l la in fig. 4) . Cranial ly in the per pendic u lar plate the spheno­
palati ne foramen is  fo und .  The  major part  of the bloo d and  nerve supp ly  of the nose 
passes thro ugh th i s  spheno palat i ne foramen fro m  the pterygo palat ine fossa. 

On the level of the c hoanae the lateral wal l of the nasal cavities is for med by the 
media l  lamina of the pterygo id process of the spheno id bo ne. The roofs of the nasal 
c avit ies are for med by the floors of the spheno idal s in uses. 

The two spheno idal si n uses occ upy the bo dy of the spheno i d  bo ne i n  who l e  or i n  
part, accord i ng to their s ize, wh ic h  greatly var ies. They are separ ated by a bo ny 
septum,  whic h  is  seldo m  in the m id l i ne ; frequent ly o ne s i n us is larger than the 
other .  The o pen i ngs to the nasal cavit ies are situated in the  upper parts of the 
anter ior wal ls of the s inuses, in the su per ior meati ,  media l  to the super ior co nc hae. 
I n  the nose these r egio ns are known as the sphenoeth mo idal recesses. The o stia of 
the poster ior ethmo idal ce l l s  are located latera l ly  to the su per ior co nc hae. 

The spheno id bo ne has severa l  processes, the most important of whic h  w i l l  be 
mentio ned. On the botto m there  are the pterygo id processes on either side. The 
medial l am ina of the pterygo id process is the most dorsal part of the lateral nasal 
wal l ,  the lateral lami na for ms the po ster ior border of the pterygo palat ine fossa. 
On the to p there  are the dorsum sel lae at the bac k  of the se l l a  turc ica, and the 
greater and lesser wi ngs of the spheno id bo ne, whic h  are d irected lateral l y, and 
whic h  are part of the base of the sku l l .  The shar p  poster ior margi ns of the l esser 
wings are the poster ior border of the anter ior cranial fossa. S i nce  the greater wi ngs 
are weakened as a resu lt  of the many foram ina, this area of the base of the sku l l  i s  a 
co m mo n  site of fracture.  

In  the fro ntal bo ne, r ight above the or bits, the fro ntal si n uses are fo und .  These 

lacrimal process 

opening of 
nasolacrimal duct 

superior concha (7) 

middle concha (2) 

ethmoid b ulla 

sphenopalatine foramen 

---- hiatus semHunaris 

inferior concha (3) 
Fig. 5. Openi ngs i n  the lateral nasal wal l .  A =osti u m  of frontonasal d uct ;  B =ostia of anterior 
eth moid cel l s ;  C = ostia of m idd le  eth moid cel l s; D = osti um  of maxi l lary s inus ; E = ostia of 

posterior eth moid cel ls ; F = osti u m  of sphenoid s i nus. 
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paranasal s in uses stro ng ly  vary i n  size as was the c ase with the spheno idal s i nuses, 
and they may even be total l y  absent. The co m m u nic at io n of the fro ntal s i nus  with 
the nose, the fro nto nasal d uct, o pens i nto the midd le meatus, usual l y  by the 
i nfu nd i bu l um i nto the h iatus sem i l u naris, so meti mes in fro nt of the i nfu nd i bu l u m  
(see fu rther down). 

The most i nteresti ng and c hal lengi ng  regio n of the  lateral nasal wal l i s  the lateral 
wal l of the midd le meatus, i .e .  between the attac h ments of the m idd le and i nfer io r 
co nc hae. I n  fig. 5 the c ut edges of the superio r (1 ), m idd le (2) and i nfer io r  (3) co nc hae 
are shaded .  

Between the ethmo id bu l l a  and the u nc i nate process there i s  a d eep g roove, the 
h iatus  sem i l unaris. The anterio r part of the h iatu s  i s  ca l led the i nfu nd i bu l um .  An­
terio r  and super io r  to the i nfu nd i bu l um there is  the fro ntal recess. Ventral ly, i n  
fro nt o f  the midd le co nc ha, the lateral nasal wal l bu lges so mewhat ,  wh ic h  area is  
cal led the agger nas i .  

The fro ntal o st i um ( i .e .  the o pen i ng of the fro nto nasal d uct) is  s ituated in the 
fro ntal recess or i n  the i nfu nd i bu l um. So metimes it may even o pen  h igh  into the 
h iatus sem i l u naris. In that case it is not in fact a ' real ' fro ntal s i n us, but stro ng ly 
develo ped anterio r  ethmo idal ce l l .  The maxi l lary osti u m  l ies mo re do rsal ly 
in the h iatus sem i l u naris. Qu ite often ,  ho wever, t here is  no real maxi l l ary osti um,  
and the  maxi l lary s inus, together with o ne or  mo re anterio r ethmo id al ce l l s, co mmu­
n ic ates with the nose th ro ugh  a maxi l lo-ethmo ido-nasal canal , wh ic h  o pens mo re 
anterio -c rania l ly i nto the h i atus sem i l unaris (Pro tt137) .  I n  abo ut 1 0  percent of the 
cases the maxi l l ary s i n  us has an accesso ry o sti um,  usual ly s ituated i n  the posterio r 
fo ntanel le ,  so metimes, ho wever, i n  the anterio r fo ntanel le, c audal to the u nc inate 
process (see plate 48) . As a ru le  the o peni ngs of the  ethmo idal ce l l s  are s ituated as 
i nd icated i n  fig. 5 :  the anterio r ethmo id cel l s  in the  h iatus sem i l u naris, the m idd le 
ce l l s  i n  the ethmo id bu l l a, and the posterio r ce l l s  i n  the superio r meatus. The 
spheno idal s inuses have the i r  ostia in the sphenoethmo idal recess, wh ic h  may be bo r­
dered med ial l y  by a fo u rth co nc ha, the supreme co ncha. 

Th ro ugh  the c hoanae the nasal c avities freely co m mun icate with the naso pharynx, 
the fo rm of whic h  may be best co m pared to a pro mpter's box, the palate bei ng the 
stage floo r and the nasal c avities the stage. An anterio r wal l of the naso pharynx does 
not exist therefo re. The roof  of the nasopharynx is fo rmed by the u nderside  of the 
spheno id bo ne and the occ i p ital bo ne. The posterio r wal l l ies against the u ppermost 
part of the spi ne, i .e. agai nst the prevertebral fasc ia, wh ic h  co vers the  prevertebral 
musc les ( rectus c apitis anterio r, lo ngus capit is and lo ngus cervic is (lo ngus co l l i) 
musc les o n  eac h s ide) .  The pharynx as a who l e  is o n ly loosely co nnected with the 
prevertebral fasc ia, by means of loose co nnect ive t issue. Because of th is the pharynx 
can move i ndependently of  the sp ine i n  swal lowing  (Bosma22; Tagaki et al .16 2) .  The 
space  between the pharynx  and the  prevertebral fasc ia is cal l ed the retro pharyngeal 
space  and is co nnected with the mediasti n um .  An i nfect io n  i n  th is  space may eas i ly  
l ead to med iast i n itis. 
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����;:---������=/a occipital bone 

yngeal tubercle 

stylopharyngeus muscle constrictor muscle 

middle constrictor muscle 

greater horn of hyoid bone 

inferior constrictor muscle 

Fig. 6. Posterior view of  the pharynx. 

The posterior  wal l  of the nasopharynx is formed by the superior  constrictor 
muscle, wh ich also forms a great part of the l ateral wal l s  of the nasopharynx. On 
each s ide thi s  su perior constrictor muscle i s  attached anterior ly to the lower part 
of the posterior border of the med ial pterygoi d  lami na, the pterygoid ham u l us, the 
pterygoidmandi bu lar  raphe and the posterior  end of the mylohyoid li ne of the 
mandi ble. Both s ides meet posteriorly in the pharyngeal raphe, whi ch is attached 
crani al ly to the pharyngeal tubercle on the occi pital bone. Between the edge of the 
superior constr ictor muscle and the base of the sku l l  there i s  a gap, known as the 
s i nus  of Morgagni , whi ch is closed by the bas ipharyngeal fasci a (fig. 6) . 

The lateral wal l s  are also formed pri ncipal l y  by the superior constr ictor muscle 
(see fig.  7) .  I n  the anterior part of the lateral wal l the gap between the s uperior 
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Fig. 7. The lateral phary ngeal wal l .  
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mus cle  and t h e  base  of t h e  s ku l l  is closed by  the tensor vel i  palati n i  a nd  t h e  l evator 
vel i  palat in i  muscles ,  and the aud itory tube. The tensor vel i  palati n i  m us cl e  r u ns 
lateral l y  to the anterior part of the s uper ior cons tr ictor mus cle.  The l evator muscle  
cross es the latter, and pass es th rough the s i nus of Morgagn i .  Between the l evator 
and the tensor vel i palati n i muscles the aud itory tube also enters the nasophary nx 
lateral l y  through the s i n us of Morgagn i .  The mos t  ventral part of the l ateral wa l ls 
of the nasopharynx is bony, and is formed by the pos terior border of the med ial 
pterygoi d  lami na, to whi ch the s u perior constrictor muscle  is attached . Cauda l l y  
the medial  pterygoid l am i na ends i n  the pterygoi d  hamu l us (fig.  7 ) .  

The most  prominent feature of the lateral wal l is the i nverted J-s haped tor us 
tubari us ,  which is caused by the i nvagi nation of the i nverted J-s haped end of t h e  
cart i lage of the aud itory t ube (Eus tach ian t u be) . To t he  e nd  of the long l eg (me d ial 
lami na) of the cart i lage the s al p ingopharyngeus mus cle  is attached, passi ng dow n­
wards and caus i ng the s al pi ngopharyngeal fol d .  I mmed iate ly  beh i nd the tor us 
tubari us there is a lateral recess , the pharyngeal recess or  foss a of Rosenmul le r. 
l t  strongly varies i n  s ize (Khoo et al . 83) . The tensor  vel i  palat in i  m uscle  is i ns erted  
i nto the edge of t he  lateral lam i na of the auditory cart i lage over its whole leng t h .  
l t  fi rst r u ns horizontal l y  (i n the soft palate), then round t h e  pterygoid hamu lus , 
and afterwards crania l ly and lateral l y  towards the aud itory carti l age (and the b ase  
of  t he  s ku l l), as is s hown s chematical l y  i n  fig .  8 .  The  auditory tube runs at an angl e 
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Fig. 8. The tensor vel i  palati n i  muscles and the auditory carti lages (schematic - after Paff128). 
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Fig. 9. Scheme of the open ing  mechanism of the auditory tube. 
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of about 45° with the med ian plane, and at an angle of about 40° with the horizontal 
plane. Normal ly the aud itory tu be is  closed (see fig. 9A). When the tensor vel i  
palat in i  muscle is  activated the  aud itory cart i lage is  rotated and  the  s l itl i ke l u men  
opens. This is  also caused by  some fi bres of t he  tensor muscle passi ng i nto the  
mem branous part of t he  aud itory tube .  These fibres are someti mes cal led t he  d i la­
tator muscle (fig. 9B) .  I n  ad u lts the levator vel i  palati n i  m uscle, which is closer to the  
aud itory tube than it is  i n  ch i l d ren,  also has a fu nction i n  open ing  the aud ito ry t ube 
when swal lowi ng takes place (Holborrow68 ; fig. 9C). The transfo rmation of the  
torus tu bari us d u ri ng its growth is thought to  be connected with th i s  (Branch i24). 

Caudal ly the nasopharynx freely com m u n icates with the oropharynx (fig .  1 0A). 
In swal lowi ng, the soft palate separates the nasopharynx from the oropharynx. 
Duri ng this act the soft palate is pu l led backwards and upwards, and touches a local 
vau lt of the posterior wal l: Passavant's ridge (fig. 1 O B) .  Accord i ng to Passavant1 3 1• 1 3 2  
th is ridge is  caused by the contraction  of the superior constrictor muscle .  Th i s  
theory is  sti l l  accepted. Some authors, however, (Wood-Jones1 8 1 , i .a.) are of the 
opi n ion that the ridge is  caused by the palatopharyngeus muscle, wh ich does not 
seem l i kely (cf. p lates 8 and 9) . 

The essential ity of Passavant's ridge i n  speech is contrad icted by Cal nan32• I n  a 
n umber of cases it seems to play a part, however, i n  clos i ng off the nasopharynx, 
for i n stance i n  patients with a too short palate. 

I n  the greater part of the nasal and paranasal cavities and the nasopharynx  the 
wal l s  are covered with respi ratory ci l iary epithel i um, whereas the nasal vest i bu l e  
is  covered with sk i n ,  i .e. kerat in iz ing sq uamous epithel i um .  I n  the  neigh bou rhood 
of the posterior border of the nasal vest ibu le, the l i men nas i ,  th is kerati n iz ing 
squamous epithe l i um  transcends v ia  non-kerat in iz ing squamous epithel i u m  i nto 
respi ratory ci l iary epithel i um .  I n  the nasopharynx the p lace of the transit ion from 
ci l i ary epithel i um  i nto the non-kerati n iz ing sq uamous epithe l i u m  of the oropharynx 
varies great ly (Ai i4). Qu ite often non-kerati n iz ing sq uamous epithe l i u m  can be 
found  in the pharyngeal recesses (Khoo et al . 83) .  I n  the u pper parts of the nose, on 
the superior concha and the lateral wal l above, and on the same level on the nasal 
septum the mucous membrane consists of a non-ci l iated pseudostratified epithe l i u m. 
I n  th is  area, the olfactory area, the receptors of the olfactory sense are fou nd .  I n  
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the nose and the paranasal cavit ies the mucous membrane i s  close ly  b lended with 
the periosteum and perichondri um ,  wh ich l i e  u nderneath,  and it i s  therefo re 
cal led mucoperiosteum and mucoperichondri u m  respectively. E verywhere i n  the 
mucous membrane of the nose, paranasal s i nuses and nasopharynx mucous g lands 
are found. When the m ucous membrane is th i n ,  as is  the case in the paranasal 
cavities, it has a yel lowish colou r as a resu lt  of the bone u nderneath. When the 
mucous membrane becomes th icker and more strongly vascu larized, its colour  
becomes increas i ng ly  red, or  even l iv id i n  the case of congestion. The latter is  often 
seen on the i nferior conchae. The m ucous g lands are also greater in n umber  and 
more strongly developed there. 

The nasal open i ng of the nasolacrimal duct is covered from above with a m ucosal 
flap, the valve of Hasner. lt has been thought that th is valve prevents nasal secretion 
from being pressed i nto the nasolacrimal duct by an i ncreased ai r p ressu re in the 
nose, when it is  blown. 

The blood supp ly of the i nternal nose takes p lace t h rough the fol lowi ng arter ies 
(see fig. 1 1 ) :  

1 )  the anterior ethmoidal artery ;  
2) the posterior ethmoidal arte ry ; 
3) the sphenopalat ine arte ry ; 
4 )  the greater pal at ine artery ; 
5) the septal branch of the superior labial artery. 
The anterior and posterior ethmoidal arteries are both branches of the ophthal­

mic artery ; they enter the anterior cranial fossa t h rough the anterior and posterior 
ethmoidal canals, and subseq uent ly reach the nose through the cri briform p late. 
The anterior eth moidal artery also suppl ies the m ucous membrane of the frontal 
s i nus  and the anterior and m idd le  ethmoidal ce l l s .  The posterior eth moidal artery 
also suppl ies the posterior eth moidal ce l ls and the sphenoidal s i nus  with b lood. The 
sphenoidal s i nus is  fu rther suppl ied by smal l vessels from that part of the d u ra mater 
which l ies i m med iate ly above. E ach ethmoidal artery has both a lateral and a septal 
branch. 

The sphenopalat ine and g reater palat ine arter ies are branches of the i nternal 
maxi l lary artery. The sphenopalat ine artery enters the nose th rough the spheno­
palat i ne foramen and div ides i nto a lateral and a septal branch. The branch i ngs of the 
lateral branch are somet imes cal led posterior lateral nasal arteries, the branches i n  
the nasal septum posterior septal nasal arter ies. The l ateral branch agai n branches 
off towards the maxi l lary s i n us, wh ich is su ppl ied bes ides by smal l vesse l s  from the 
i nfraorbital artery and the superior posterior alveolar artery. 

I n  its cou rse t h rough the g reater palati ne canal the g reater palat ine artery has a 
branch, which s uppl ies the i nfer ior concha and the i nferior meatus. A termi nal 
branch of the greater palat ine artery, which fu rther  supp l ies the palate, passes the 
i ncis ive canal and contri butes to the blood supp ly  of the nasal septu m. 

The shaded area (i n fig. 1 1 )  i s  K iessel bach's area (K), where 90% of al l nose bleeds 
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Fig. 1 1 .  The blood s upply of t he i nternal nose. 1 L = lateral branch ; 1 S = septal branch of anterior 
eth moida l  artery ; 2L =lateral b ranch ; 2S =septal b ranch of posterior eth moidal  artery ; JL =lateral 
branch ; JS = septal b ranch of s phenopalati ne artery ; 4 = greater palati ne a rtery ; 4• = greater 

palati ne canal ; 5 = s uperior labial artery. 

take place. lt is suppl ied by the sphenopalat ine ,  anterior eth moidal , greater palat ine  
and superior labial arteries. Apart from cap i l laries the  nasal m ucosa also contai ns a 
cavernous venous plexus, whose size is su bject to great variat ions. This venous 
plexus is found especial ly  in the i nfer ior concha and the posterior part of the m idd l e  
concha, wh ich makes that t he  i nferior concha i n  particular can react l i ke a corpus 
cavernosum.  Usual ly the nasal ai r flow is decreased on one s ide as a resu l t  of 
swel l i ng of the conchae, whereas the other nasal cavity is wide. Some t ime after­
wards the situation is reversed ; the wide nasal cavity has become stuffed u p, and 
the narrow nasal cavity has become wide due to decongestion of the mucosa. Th is  
phenomenon of alternati ng swel l i ng of the mucosa is  cal led the nasal cycle. T he 
d u ration of th is  cycle shows great variation , but is fai rly constant for each i n d iv idual 
(Kayser79 ,  Stoksted 1 5 8• 1 59 ; Keu n i ng80 ; Masi ng10 1 ) . 

The venous d rainage i s  paral le l  to the arterial supp ly. The blood of the anter ior 
and posterior eth moidal vei ns passes th rough the su perior ophthal m ic  vei n to the  
cavernous s i n us. Both the sphenopalat ine vei n (s) and  the greater palat ine vei n are 
connected with the vei ns of the pterygopalat ine fossa, from where the b lood i s  
transported via the pterygoid venous p lexus e ither to  the maxi l l ary vei n or  to  the 
cavernous s i nus  (via emissary ve i ns). Besides, there are n umerous col l ateral con­
nections with the surround i ngs, for instance between the vei ns  of the frontal 
s i nuses and those of the d u ra mater, between the vei ns  of the nasal mucosa and the  
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Fig. 12.  The nerve s upply of the internal nose. 1 = fibres of the olfactory nerve, con nected with 
the olfactory b ul b ;  2L = lateral nasa l  branch ; 2S =septal nasal b ranch of anterior eth moidal 
nerve ; 3L = lateral posterior s uperior nerves ; 3S = nasopalati ne nerve ; 4 = greater palatine  

nerve. 

eth moidal ce l ls ,  and the venous plexus in the nasolacrimal canal , between the 
anterior part of the nose  and the face, between the pos terior part of the nose  and 
the nasopharynx. 

The arterial blood s u pp ly  of the nasopharynx takes p lace mai n ly  th rough the 
ascend i ng pharyngeal artery, wh ich branches off from the exte rnal carotid artery 
at a low leve l .  The nasopharynx also receives b lood from branches of the as cend i ng 
palat inal and the i nternal maxi l lary artery. 

The venous d rai nage is d i rected to the pharyngeal plexus from where the blood 
comes i nto the i nternal j ugu lar vei n ,  e ither d i rect ly or via a pharyngeal vei n .  

The flow of lymph from the nose, the paranas al s i nuses and the nasopharynx is 
towards the retropharyngeal lymph nodes ,  and from there to the upper deep 
cervical nodes .  There also exis t  lymph vesse ls that u n ite with the tons i l lar lymph 
vess els , wh ich end up  i n  the j ugu lod igas tric l ymph nodes .  From the anterior part 
of the nasal cavit ies and the nasal vesti bu l es the l ym phatics joi n thos e  of the external 
nos e  to the s ubmand ibu lar l ymph nodes .  

The nasal mucos a is s u  p p  I ied by the fol lowi ng nerves (fig.  1 2): 
1 )  the olfactory nerve 
2) the anterior ethmoidal nerve 
3) the nasal branches of the s phenopa lat ine  gangl ion 
4) the nas al branches of the g reater palat ine  nerve 
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The olfactory nerve i s  composed of smal l  bund les of nerve fi bres, which pass from 
the receptor ce l l s  th rough the cri briform p late to the olfactory bu lb .  lt serves the 
sense of sme l l .  The area where the receptor cel l s  are fou nd has been shaded in fig .  1 2 . 

The anterior eth moidal nerve is a branch of the ophthalm ic  d ivis ion of the tr ige­
m i nal nerve. lt is  a sensory nerve (pai n ,  temperature, touch) of the anterior part of 
the nose. lt d ivides i nto a lateral nasal branch, wh ich also supp l ies the d istal part of 
the external nose, and a septal branch . 

The nasal branches of the sphenopalat ine gangl ion enter the nose through  the 
sphenopalat ine foramen from the pterygopalati ne fossa, and they contai n: a) fi bres 
of the maxi l l ary d ivis ion of the tr igeminal nerve (pai n ,  temperatu re, touch) ; 
b) fibres of the facial nerve (parasympathetic fi bres, wh ich are secretory to the 
nasal g lands) ; c) fibres of the thoracic segments T, to T3 of the sp inal cord (sympa­
thetic fibres, wh ich cause vasoconstrict ion i n  the nasal mucosa). 

The nasal branches of the sphenopalati ne gangl ion d ivide i nto two g roups: 
1 )  The lateral posterior superior nasal nerves, which s upp ly the lateral nasal wal l 
except the i nferior meatus (3L i n  fig. 1 2) ;  2) the nasal branches of the septu m .  The 
most i mportant of these, the nasopalat ine nerve, fi nal l y  runs th rough the i ncis ive 
canal , and suppl ies that part of the hard palate and gums immediate ly  beh i n d  the 
i ncisor teeth (3S i n  fig. 1 2) .  

The greater palat ine nerve is a branch of the sphenopalati ne gangl ion .  As it passes 
th rough the greater palat ine canal towards the palate it g ives off two nasal branches, 
which su pply the i nferior meatus and part of the i nfer ior concha, and one o r  two 
lesser palati ne nerves, which su pply the soft palate after pass i ng th rough the l esser 
palat ine canal(s). 

The paranasal s in uses are suppl ied as fol lows : The frontal s i n uses by the anterior 
eth moidal nerves. The eth moidal cel l s and the sphenoidal s i nuses by the posterior 
eth moidal nerves and branches of the lateral posterior nasal nerves. The max i l lary 
s i n uses by branches of the superior alveolar nerves . 

The i n nervation of the nasopharynx is supp l ied by the pharyngeal nervous p l exus, 
wh ich is situated on both sides of the pharynx and wh ich receives fi bres from the 
g lossopharyngeal nerves, the vagal nerves and the cervical sympathetic t r unk. 
This p lexus supp l ies both the motor and the sensory i n nervation of the nasopharynx 
and the soft palate, with the exception of the tensor vel i palati n i  muscle, wh ich is 
i n nervated by a branch of the trigemi nal nerve. 





CHAPTE R 3 

Functions of the nose, the paranasal 
sinuses and the nasopharynx 

The pri ncipal characteristic of the upper ai rways is  contai ned in the very name: the 
way by which the i nspi red and expi red ai r is transported . In the l u ng the i nsp i red 
ai r meets the alveolar epithe l i um  - with a su rface area of 60 m2 - where the gas 
exchange takes p lace. In order to have th is  gas exchange take place u nder opti mal 
conditions there has to be an 'ai r cond it ioni ng' of the i nsp ired ai r (Hu izing72 ) .  This 
'ai r cond it ion i ng'  occu rs mai n ly in the nasal cavities, and consists of: 

1 )  The heat ing and moisten i ng of the ai r. The nasal mucosa has a large s u rface 
area due to the presence of the conchae. The degree to which the venous p lexus of 
the submucosa is  fi l led with b lood can vary great ly, by wh ich the release of heat 
to the i nsp i red ai r can be regu l ated . The moist mucus layer on the mucous membrane 
satu rates the ai r with water (Perwitzsch ky1 33 ; Negus1 1 7• 1 19 ;  I ngelstedt76• 7 7 ; 
Cole38' 39 ; Fischer53). Every 24 hours 1-1 .5 l itres of water are re leased to the  i n­
spi red a i r. A cons iderable amount of water, however, condenses agai n upon  the 
relatively cold  nasal mucosa, d u ri ng expi ration .  Thus the body is prevented from 
los i ng too much water to the respi ratory air .  

2) The pu rification of the i nsp i red ai r. Part icles i n  the ai r, larger  than 1 0  f.l. are 
deposited on the mucosa. The deposited material , together with the m ucus is 
transported by the c i l iary epithel i um  to the oropharynx, at the rate of about 1 cm 
per m i n ute (Proetz1 3 6 ; Ewert51 ; L ippmann94). 

Particles from 10 to 2 f.l. are caught u pon the mucous membrane of the lower 
ai rways, and are also conveyed to the hypopharynx, together  with the m ucus. 
Particles smal ler than 1 f.l. mai n ly  remai n s uspended i n  the ai r, and leave the body 
agai n together with the expi red air. 

The materials from the upper and lower ai rways are swal lowed eventual l y  and 
are rendered harmless by gastric acid .  

Bacteria and vi ral particles wi l l  also come i nto contact with the mucous membrane 
via the respi ratory ai r. The rapid t ransport of the mucus usual l y  prevents pathogen ic 
organ isms from penetrat ing i nto the mucous membrane. Bes ides, goblet cel l s  and 
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mucus produci ng  g lands secrete immunoglobu l i nes, wh ich al ready i n  the mucus 
layer offer protection agai nst these germs. These i m m u noglobu l i nes are formed by 
plasma cel ls in the submucosa, are then attached to a 'secretory p iece' in the mucus 
produci ng  cel l s  and are subsequently secreted . This app l ies especial l y  to lgA, wh ich 
is present in the mucus i n  the form of SlgA in a re latively far h igher concentrat ion 
than in  serum (T omasP 69 ) .  

3) Changes of the ai rflow resistance in the respi ratory tract. Half the total 
ai rflow resistance d u ri ng i n sp i ration is formed by the nose (Butler3 1 ; Ferris52) .  
Part of th is  res istance is var iable and depends on  the degree to wh ich the venous 
plexus i s  fi l l ed ,  poss ib le  swel l i ngs of the nasal m ucosa, secretions, etc. In the healthy  
nose the  var iable degree to  wh ich the  venous p lexus is  fi l led i s  the  most determi n i ng 
factor for the changes of the ai rflow resistance. l t  is l i kely that these changes are 
connected with the adaptation of the 'ai r cond ition i ng'  of the i nsp i red ai r to the 
changi ng atmospher ic condit ions outside the body.  Among other  th i ngs the ai r­
flow res istance is  i nfl uenced by: a) posture and hyd rostatic press u re ; b) changes i n  
venti lation and gas exchange ; c) thermal stimu l i ,  e.g. o n  the sk in ,  i n  the nose 
(i n haled a i r) ,  i n  the mouth (food) ; d) the re lative h u m idity of the i nsp i red ai r ;  
e) emotions ; f) med icaments, e.g. hypotens ives. 

Another i mportant fu nction of the nose is olfact ion. For many ani mals smel l i ng 
is a vital funct ion for preserv i ng the i nd ivid ual and the species. The olfactory area i n  
these an i mals i ndeed occupies a far g reater part o f  the nasal mucosa than i n  man. 
I n  man smel l i ng can hard ly be cal led of vital importance. We smel l  ev i l  only i n  a 
proverbial sense ,  although smel l i ng fi re or har mfu l gases can sometimes save l i ves. 
We test our  food by smel l i ng whether it is fresh or has gone bad, and when we taste 
our  food the taste of what is offered is i n  fact also determi ned by our  sense of smel l .  
No  one w i l l  deny the great i nfl uence of a tasty or a tastel ess meal on one's mood . 
The enormous p roportions assu med by the sale of scents, deodorants and a i r­
fresheners are the result of the influence of smel l i ng. 

Together with the nasopharynx and perhaps to a l esser degree the paranasal 
cavities the nose functions as a resonator in h u mm i ng and when nasal sounds are 
formed d u ri ng speech. When these nasal sou nds (n ,  m, ng, French ' u n ')  are produced 
the soft palate does not separate the nasopharynx from the oropharynx, wh ich is  
the case, however,  when guttu ral sounds are formed. 

By means of the  ci l iary movement of the respi ratory epithel i u m  the nose, the 
paranasal cavit ies and the nasopharynx in part, are cleansed of secretion. I n­
vestigations by Messerkl i nger105 • 10 6' 1 0 7 ; N aesson 1 1 6  and Bleeker1 8 have shown that 
th is transport of mucus is a complex happen i ng.  

I n  the nose th is transport is  mai n ly  d i rected dorsal l y  and caudal l y, but in the 
superior meatus the caudal d i rection predominates u nt i l  the level of the midd le  
concha is reached , after which the t ransport is bent to a more dorsal d i rection. Th is 
i s  most clearly the case on  the nasal septu m .  In the area im med iately beh i nd the 
nasal vest ibu le  the d i rection of the mucus transport is  completely backwards. 
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I n  t he  nasopharynx the  secretion com i ng from the  su perior and m idd le meati is 
transported over the torus tubar ius (tu bal el evation) through the pharyngeal 
recess ; the secretion from the i nferior concha and the i nferior meatus turns down­
ward i n  front of the torus tubari us ,  together with the secretion from the septum .  

The m ucus transport from the  nasopharynx to  the  oropharynx depends on 
degl utition .  

I n  the sphenoidal s in uses and the eth moidal ce l l s  the transport goes more or  less 
d i rectly  towards the ostia. I n  the maxi l l ary s i nuses the ci l iary beat movement 
d iverges, star-l i ke, from the bottom and converges l i kewise towards the osti um .  
On the  lateral wal l ,  therefore, the  transport is  d i rected upwards. 

In the frontal s i n uses there exists an 'open d rive rou nd ' .  T he c i l ia on  the med ial 
wal l of the frontonasal duct transport the secretion u pwards ,  i nto the s inus ; the 
secretion then passes upwards along the interfrontal septu m,  then lateral ly, and 
su bsequently over the floor of the s i nus  agai n to the frontonasal duct. The dorsal 
part of the secretion is transported to the midd le  meatus, the anterior part reaches 
the medial wal l of the frontonasal duct agai n via a k ind of swi r l ,  and arrives i n  the 
frontal s i nus agai n .  

The nose i s  cons idered by some people a n  important reflex-organ .  Thus Wi l le­
mot1 79 d i sti ngu ishes nasolaryngeal , nasobronch ial , nasophren ic and nasothoracic  
reflexes, wh ich he thought were involved i n  the regu lation of the depth and fre­
quency of respi ration and the ai rflow resistance i n  the respi ratory tract. Many of 
these mechanisms are yet to be proved, however. Thus there are both advocates 
and opponents of these theories concern i ng nasopu l monary reflexes (Ogura et a l . 1 2 1' 

1 22 '  1 23 ;  Cowen40 ; Frey et al .5 7; Drettner48 ; ChU den35 ; Cohen37 ; Wh icker et a l . 1 77) . 
Other reflexes t riggered in the nose are the sneezi ng reflex and the nasoocu lary 

reflex, the latter of which plays a part in the secret ion of tears. 
I n  th is enumerat ion of the functions of the nose the fact should not be om itted 

that its outward form is loaded with emotion.  Very many people are not satisfied 
with the outward appearance of the ir  nose (R.U m ke1 43). Also in many sayings such as 
'to cut off one's nose to spite one's face ' ,  'to poke one's nose i nto someth i ng ' ,  'to 
put someone's nose out of joi nt' and ' to count noses' we fi nd these i n herent emotions 
expressed . This phenomenon sometimes leads to an overest imation of the n umber 
of functions of the nose (e.g. Osterwald 1 27) .  

Apart from its fu nction as a resonator for the voice the nasopharynx plays an 
i mportant part because of its connection with the m idd le  ear. In the middle ear the 
a i r  is partial l y  resorbed. This a i r  is  replaced by a fresh supply from the nasopharynx 
via the aud itory tube, so that the ai r pressure in the midd le ear constantly eq uals 
the atmospheric pressu re. The aud itory tu be is open al most excl usively in swal low­
ing  (see page 1 1 ) . When a d ifference i n  pressu re is  e l im i nated i n  swal lowing,  th is  
sounds l i ke a 'p lop' in  the ear. I f  there is a somewhat larger u nder-pressu re in the 
m idd le ear as a resu lt of a d i sturbance in th is mechan ism,  however, a conductive 
hearing loss occurs, caused by an i m pai red mobi l i ty of the eardrum .  R. u ndcrantz1 44 
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descri bed the great i nfl uence of the postu re upon the open i ng mechan ism of the 
aud itory tube in healthy people. 

In add it ion to the supp ly of air to the m idd le ear the d rainage of secretions from 
the midd le  ear to the nasopharynx also takes place via the aud itory tube. This m ucus 
transport is brought about by the ci l i ary movement of the respi ratory epithel i um .  
The transport of these secretions from the  n asopharynx to  t he  oropharynx  main ly  
depends on  swal lowing, as  is the case with mucus from the nose and paranasal 
cavities. 

Many fu nctions have been ascri bed to the paranasal s i nuses, although none of these 
is  general l y  accepted (Negus11 8 ;  Blanton et al .1 7 ; Sato145). Thus it has been said that 
they: 1 )  act as resonators i n  speech and s ing i ng; 2) aid facial growth and arch itec­
ture; 3) exist as evo l utionary remai ns  andfor unwanted ai r spaces; 4) l ighten the 
bones of the sku l l  for the mai ntenance of a p roper balance of the head . 

The most important fu nctions of an organ can be der ived from the d istu rbances 
that occu r when the organ fai l s. When, for i nstance, a mal ignant tumor develops 
in one of the paranasal cavities there are no d isturbances usual ly, u nt i l  a spread 
beyond these s i nuses occurs, e.g. d i p lopia caused by d i splacement of an eye by 
pressure of the tumor, nasal obstruction by spread i nto the nose. On the other 
hand, a paranasal s i n us can be completely fi l l ed with tumor tissue without g iv ing 
r ise to any disturbances. 

On th i s  g round descri ptions of passive fu nctions are to be preferred to descr ip­
tions that i mply some  k ind of activity. 



CHAPTE R  4 

Methods of examination 

The method of exami nat ion which is by far the most common i n  oto-rh i no- laryn­
gology is  i nspection .  This app l ies especial ly to the nose and the nasopharynx. These 
two cavities are natu ral l y  dark, l i ke al most al l areas exami ned by the otolaryngol­
ogist. One of the fi rst cond itions for i nspection of the nose and nasopharynx i s  that 
l ight is brought into these cavities. For a proper i l l um i nation of the areas to be 
exami ned it is preferable for the axis of the beam of l ight to coi ncide with the v isual 
axis. This can be ach ieved by means of i nd i rect l ig ht :  the exami ner looks through a 
hole i n  the centre of a concave mi rror reflect ing the l ight i n to the regions that are 
to be examined. Fig. 1 3  shows how i n itial l y  th is  mi rror was attached to the sou rce 
of l ight. 

Fig.  1 3. Exami nation with the a id of the lamp after Tobold 168• 
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F ig .  14. E xamin ing lamp after Brlin ings. 

T he use of the so-cal led head m i rror, wh ich was fi rst employed in 1 841 by Fried­
rich Hofman at Bu rgste i nfu rt, is sti l l  the most com mon method i n  rout ine exami­
nations i n  oto-rh i no-laryngology (cf. picture 1 0, page 63). 

At fi rst the otolaryngologist d id  not have at h i s  d isposal a satisfactory sou rce of 
artificial l ight. I n  h i s  'd ie Krankheiten der Nase u nd des Nasen rachens' ,  Zarn i ko18\ 
i n  1 91 0, mentioned various sou rces of l ight from wh ich a choice cou l d  be made : the 
electric arc- lamp, e lectr ic i ncandescent l ight, l ime-l ight (where a p iece of l i me is  
made to g low by a gas-flame), gas- l ight and paraffin-l ight (where a gas mant le after 
Auer is  heated by the flame), l ight of the acetylene flame, l ight-gas, etc. In 1 925 he 
sti l l  preferred the l amp after Bri.i n i ngs; a gas- lamp with a pendent gas mantle, 
wh ich was said to give twice as much l ight as the upright mantle (fig. 1 4) .  

T he electric bu l b  was rejected by  Zarn i ko as  i t  was sti l l  too de l i cate and  too 
u n rel iable. G radual l y  the e lectric lamp with wolfram (tu ngsten) fi lament proved 
superior. As head l ight the e lectric l ight has won a permanent place by the side of 
the head mi rror, after the electric bu l b  had been made sufficiently smal l .  

For a good i nspect ion of t he  nasal cavit ies (anterior rh i noscopy) it  i s  necessary to 
widen the nostr i l s  and to l ift the apex . After Dion is45 had descri bed a specu l u m  for 
the nose as early as 1 71 4, it was not u nt i l 1 886 that Duplay developed the fi rst nasal 
specul um4\ which came to be widely used (fig.  1 5, left) . T he  specu l u m  i nd icated by 
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Fig. 15. Left, nasal specu l um  after Dup lay. Right, idem after Thudichu m. 

Fig. 16. Nasal specu la after Fran kel. 

Fig. 17. Self-retain ing speculum after Creswel l  Barber. 

T h udich u m  (fig. 1 5, right) was not nearly so wel l-known . Especial ly in  French 
l i teratu re the specu l um  after Du p lay was h igh ly  val ued for a long t ime (Escat50; 
Lau rens et al .91 ) .  

In the cou rse of t ime several self-retai n i ng  nasal specu la have been developed, 
among which those of Fra n kel5 6 ,  and the bizarre specu l um after Creswe l l  Barber41 
wh ich keeps both nostr i l s  open and consists of an e lastic band ,  which is wrapped 
round the head of the patient and wh ich ends on  e ither si de i n  a hook made of wi re 
that pu l l s  each nostri l outwards. 

In 1 888 Cholewa fi rst descri bed the specu l u m  used in Hartmann's  c l in ic33• T h is 
type of nasal specu l um, which gives the exami ner greater freedom of movement i n  
the nose than Dup lay's specu l um, and wh ich can be i ntroduced s ing le-handed i n  
contrast to the self-retai n i ng specu la, i s  sti l l  most common ly  used th roughout the 
world (see fig. 1 81eft: nasal specu l u m  after Hartmann-Hal le - the origi nal specu l u m  
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Fig. 1 8. Left, nasal specu l um  after Hartman n-Hal le. Right, idem,  after K i l l ian .  

Fig. 1 9. Nasal specu I u m after Zaufal .  

F ig .  20.  Movable m i rror after RehtP40• 

after Hartmann had a ri bbed grip) .  In 1 896 K i l l ian81 lengthened the blades of the 
specu l um  to 5 cm and 7.5 cm for the sake of medial rh i noscopy. With the aid of 
the longer b lades it is possi b le to push aside soft parts that l i e  more backwards i n  
the nose and l imit the fie ld of vision .  

Natu ral l y  various nasal specu la  have been developed s ince the tu rn  of the centu ry, 
for i nstance the specu l u m  after Zaufal , where the  b lades can be p ushed apart with 
some force with the aid of a screw, so that a wider view is obtained.  

T he app l ication of cocaine, which not on ly acts as a local anaesthetic but also has 
a decongestive effect, has made many of these i nstruments redundant. Other aids i n  



25 

Fig. 21 .  Nasal probes. 

anterior rhi noscopy were also short-l ived. Among them we find the m i rror after 
Reth i  (fig. 20) , which can be moved by turn i ng a smal l wheel attached to the gri p, 
and wh ich was meant to enable i nspection of the area below the conchae. 

In add it ion to the specula after Hartmann (with poss ib le  i nsign ificant modifi­
cations) and K i l l ian, probes are i ndeed sti l l  used i n  d i agnost ic anterior rh i noscopy 
nowadays. At the end of the 1 9th century the use of these probes had al ready be­
come wide-spread . T hey can rough ly  be d ivided i nto two grou ps: straight probes, 
which are used for ' i nternal pal pation' and cu rved ones, with wh ich the ostia of the 
paranasal s i nuses were probed (fig. 21 ) . Nowadays the latter p rocedu re is  hard l y  
fol lowed anymore because of the effects of poss ib le  i n j u ries to t h e  mucosa near the 
ost ia. 

Apart from i l l u m i nat ion, there are two other  d ifficu lt ies con nected with the 
i nspection of the nasopharynx th rough the mouth : the reflex es of the patient caused 
by the g reat sensitivity of the mucosa i n  the pharynx ,  and the narrow space between 
the soft palate and the poster ior wal l of the oropharynx ,  th rough which the naso­
pharynx is to be exam i ned. Moreover, when i nspecti ng the nasopharynx t h rough 
the mouth, it  is  necessary to ' look round the corner' .  

I n  1 807 Bozzi n i  was the fi rst to i nd icate the pri ncip le of 'looking  round the corner' ,  
an idea for which he received great recogn ition ,  as testified by the epitaph on  h i s  
gravestone (Spiess15 6) : 

P i is Man i bus Ph i l l ip i  Buzzen i  med. doct. q u i  natione germanus, 
postq uam omn i um  primus i nterna vivi corporis cava l um i ne arte 
i ns in uate perl ustrare coeperat, crassante mal igna febri ,  q uam ab al i i s  
fort iter propu lsaverat, m u lt is arte et  pietate restitutis morte IV  t i  ad 
V ti Apri l i s MDCCCIX anno aetatis XXXVI mortem arcessivit s ib i  
v ictor. 

Eheu jam victo ! 
Yet it was not u nt i l  th is pri ncip le had fou nd an advocate i n  the person of Czermak 

42 '  43 and had been fu rther developed by Semeleder15 0 and T i.i rck and Voltol i nP 7 2  
that it was more widely appl ied. Posterior rh i noscopy is sti l l  part of the rout i ne of 
every E .N .T .-special ist (fig.  22). 
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Fig. 22 .  Posterior rh i noscopy. 

Fig. 23. Left, tongue depressor after Tiirck. Right, idem after Frankel .  

T he depressi ng of the tongue of the patient in posterior rh i noscopy was also an 
idea of Czermak's. He used a flat tongue depressor. In order to be able to depress 
the tongue more forci bly  T i.i rck and Fra n kel developed tongue depressors with 
fi rm hand les. T hese hand l es are d i rected downwards when the depressors are used. 
A fu rther advantage of th i s  is that the hand hold ing the tongue depressor does not 
obstruct the view of the m i rror (fig. 23) . 

I n  the years rou nd 1 875 there was no agreement as to the angle at wh ich the 
mi rror ought to be fixed to the shank. Krishaber was of the opi n ion that one ought 
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Fig. 24. Above, postnasal m i rror after Michel .  Below, idem after Frankel. 

to have several m i rrors at one's d isposal , which were attached to the shan k at 
various angles87 • 88• T h i s  led to the development of movable postnasal m i r rors. 

Much has been written about the d ifficu lt ies caused by the narrow velo-pharyn­
geal space. In order to en large this space as far as possi b le Czermak had the pat ient 
bend h is head far backwards. Voltol i n i  (1 861 ) ,  however, asked the patient to i n cl i ne 
h is head sl ightly forward; it was ex pected that the soft palate wou ld thus be pu l l ed 
fu rther away from the posterior pharyngeal wal l by gravitation. Many others 
(Czermak among them) t ried to obtai n more room by havi ng the patient produce 
nasal sou nds d u ring  the exami nat ion.  Others (Fra n ke l ,  Krishaber) attempted to 
ach ieve th is  by letti ng the patient i n hale deeply as if to sme l l .  To th is  pu rpose 
Krishaber even offered h i s  patients a handkerch ief with scent on it. 

All these tricks, however, did not bri ng about the resu lt desi red , so that me­
chanical devices were resorted to in order to pu l l  the soft palate forward . Nat u ral l y  

Fig. 25. Top, 'Zapfchensch n li rrer' after Tli rck. M idd le, uvula-clasp after Lori . Bottom, uvu la-noose 
after MacKenzie. 
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Fig. 26. Palate-retractor after Voltol i n i .  

Fig. 27. Nasopharyngeal specu l u m  after Senturia. 

Fig. 28. Above, self-retai n ing palate-retractor after Krause. Below, idem after Sch m idt. 

these devices cou ld on ly be used after the i ntrod uction of local anaesthesia by means 
of cocai ne. 

T he fi rst in a long series of palate retractors were i nstruments with wh ich the 
uvula can be pu l l ed forward; presumably because the uvu la often obstructed the 
view of the m i rror. Some of these are shown in fig.  25. 

T he noose after T i.i rck is t ightened by push i ng  the  canu la  along the cord. With 
the noose after MacKenzie the uvu la is clasped by t u rn i ng the rod . How the uvu la-
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clasp after Lori is to be used can be deferred from the p icture. None of these 
uvu la-clasps was used long. 

T he  palate-retractor, i nvented by Yolto l i n i  (1 861 ) was far more successfu l .  
I n  t h e  cou rse of t ime many 'new' palate-retractors have been descri bed , especial l y  

round  t he  m idd le  of the twentieth century (among others Baron8 ; Sentu ria1 5 1; 
Bru nar2 6 ; Mann i ng'00 ; Lazlo90 ) ,  an example of wh ich is given i n  fig. 27. 

T h is great diversity of palate-retractors is presumably con nected with smal l 
i nd iv idual d ifferences i n  exam ination tech n iques. Several of these i nstruments are 
sti l l  in use. 

In order to free the hand that holds the palate-retractor, models were designed 
wh ich can be fixed i n  the position i n  wh ich they were i ntroduced. Usual l y  th is is  
done by means of a support which rests agai nst the u pper l i p. I n stances of these 
are the self-retai n i ng palate retractors after Krause86 and Sch m idt (fig. 28). Luc9 5 ,  
too, had a self-reta in i ng palate-retractor made. I n  contrast to t he  above mentioned 
th is  i nstru ment is held i n  its p lace because two hooks are pressed agai nst the poste­
rior pharyngeal wal l .  

These hooks are brought i nto position after the instrument, wh i le  closed,  has 
been i ntroduced beh i nd the soft palate (fig. 29) . 

Modificat ions of the type of self-retai n i ng palate-retractor after Krause and 
Sch midt (e.g. the Hasl i nger self-retai n i ng soft palate-retractor) are sti l l  be i ng  used .  

A d ifferent method to pu l l  the soft palate forward is that wh ich  makes use of 
' re ins '  (at fi rst s i l k r ibbons, l ater ru bber d rai ns) wh ich are i ntroduced th rough the  
two nasal cavities and l ed  outside again v ia  the oropharynx through the mouth. By 
means of these re i ns the soft palate is pu l led forward. Desgranges (1 859) was the 
fi rst to make use of this tech n ique  although he appl ied it i n  order to carry out m inor  
b l i nd  operations i n  the  nasopharynx with h i s  fi ngers. Wales1 74 ,  i n  the  U.S.A. and 
Stork157 i n  Europe, were the fi rst to put  th i s  pr i nci p le of the re ins  at the service of 
posterior rh i noscopy. At fi rst the patient h imself or  a n u rse were made to t ighten 
the rei ns. Later on an artery forceps was used to keep them in position . lt was 
Hopmann's  merit (1 887) to be the fi rst to fix the rei n s  to a metal p late, wh ich rests 
agai nst the u pper l i p. T h us a constant symmetrical traction u pon the soft palate is  
obtai ned, wh ich is  i ndependent of the co-operation of the patient or the attention 
of the assistant (fig. 30). U nt i l  recently this retractor after Hopmann was sti l l  on  the 
market. 

�� .. 
- -----·--- ·-

Fig. 29. Self-reta in i ng  palate-retractor after Luc. 
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Fig. 30. Retractor after Hopmann. 

F ig.  31 . Self-retain i ng  tongue depressors after Ash (left) and G utsch (right). 

Fig. 32. Combi ned mouth gag after Whitehead-Fran kel. 

One also wanted to regai n the use of the hand hold i ng the tongue depressor to 
be able to carry out operations in  the nasopharynx u nder optical contro l .  The  other  
hand of the exami ner keeps the mi rror i n  posit ion, and with the hand that has been 
freed a biopsy forceps can be i ntroduced , for i nstance. To make th is  poss ib le  self­
retai n i ng tongue depressors were developed .  T wo examples of these are shown i n  
fig. 31 . T he tongue depressor after Ash is kept down by means of the hol low blade 
at the bottom,  wh ich is p laced under the ch in .  T he depressor after G utsch i s  kept 
in place because the cu rved metal p late attached to it at the same t ime acts as a 
mouth gag. 
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Fig. 33. I nstruments for the inspection of the tubal elevation. Left, lengthened ear specu l u m  for 
transnasal i n spection .  Right, specu l um  after Yankauer. 

Fig. 34. Finger protectors. 

The se lf-retai n i ng palate-retractor and the self-retai n i ng tongue depressor were 
combi ned by Whitehead and Fran kel (1 889) by fitti ng them i n  the mouth gag after 
Wh itehead (fig. 32). 

Of the self-retai n i ng tongue depressors mentioned here on ly a mod ified tongue 
depressor, attached to a mouth gag after Whitehead has remai ned in use. 

At an early stage al ready the open i ng  of the aud itory tube into the nasopharynx 
was a subject of special i nterest to the E .N .T.-special i st. This led to the development 
of i nstruments for the i nspection of th i s  area. There are two ways of approach. For 
transnasal i nspection several 'scopes' with on ly  s l ight variations were used,  which 
had been derived from the ear specu l um  (fig. 33, left) .  For the oral approach 
Yankauer185 among others designed a specu l u m  with which the soft palate is to be 
pushed forward for the inspection of the tu bal orifice. 

Al l  i nstruments d iscussed in th is  chapter so far serve for the i nspection of the 
nose and the nasopharynx .  Of the other physical d i �gnostic methods auscu ltation 
and percussion can be left as ide although some seem to have 'heard' a stenosis, and 
others thought they cou ld estab l i sh whether the frontal s inus contai ned ai r or 
whether it was fi l led with secretion by means of percuss ion. 

Pal pation has al ready come up for d i scussion in con nection with the exam i nation 
of the i nternal nose with the aid of probes. Especial ly for the exami nation  of the 
nasopharynx pal pation was for a long t ime thought to be essential (Meyer1 1 3 ,  
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Honiss7 1 ) .  T h is method, however, is  ex tremely d isagreeable for the patient, who 
therefore tries to struggle agai nst it. T h is h as l ed to the use of fi nger protectors 
(fig. 34), wh ich prevent the patient from biti n g  the pal pat ing fi nger of the physician. 
Nowadays the palpat ion of the nasopharynx is almost com pletely out of use and has 
been replaced by X-ray exami nation (lateral view, see fig. 41 ) . 

At fi rst the paranasal s i nuses cou ld on ly  be i nspected by means of an operation i n  
wh ich part of the bony wal l of that s i nus  was taken away, as with the d iagnost ic 
Caldwei i-Luc operation, wh ich is sti l l  carried out. Auscu ltation, percussion and 
pal pation g ive hard l y  or  no i nformation, although pal pation can establ ish a defect i n  
the bony wal l of the s i n us, for instance when there i s  a fractu re with d i s location, or 
destruction by a mal ignant p rocess. At ti mes it is a lso poss i ble  to fi nd out whether 
pal pation and percussion are pai nfu l i n  the case of s i n usit is . 

A method which has remained in use is  the transi l l u m i nation of the paranasal 
s i n uses. After Volto l i n i  had app l ied th i s  method for the fi rst t ime i n  the nose and 
the nasopharynx , Heryng65 used it for examin i ng  the paranasal s i nuses. To  th is 
pu rpose he had a hand le with a bu l b constructed , provided with changeable hoods 
that can be cleaned . Vohsen fu rther improved this method for the frontal s i nus  by 
usi ng rubber hoods that protect the patients agai nst the heat1 7 1  (fig. 35). T h rough­
out the years the method of trans i l l um i nation has remai ned i n  use without essential 
modifications, in sp ite of the fact that qu ite soon it proved rather u n rel iab le 
(Spiess155) .  I n  transi l l um i nati ng the max i l l ary s inuses the lamp is p laced about 3 cm 
beh i nd the teeth in the mouth, after wh ich the patient closes h i s  l i ps. In trans i l -

Fig. 35. Lamps for the  transi l l um i nation of  the paranasal s in uses. Left, after Heryng. Right, after 
Vohsen. 
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Fig. 36. I nstrument of Aboul ker. 

l um i nat ing the frontal s i n uses the lamp (with protective hood) is p laced h igh  i n  the 
medial corner of the orbit with the l ight d i rected u pward agai nst the roof of the 
orbit whi le the patient closes h i s  eyes. Natural ly, it  is on ly  poss ib le to obtai n  
i nformation with th is method i n  a total l y  dark exami n i ng room. S i nce th i s  i s  not 
always avai lab le, accessories were devised such as that of Abou lker1 , who with the 
aid of a cone created a smal l  dark room as it were between the patient's head and 
the exami ner's eye (fig. 36) . The appl ication of cold l ight, usi ng g lass-fibres for the 
conduction of l ight, i s  a recent i m provement of the trans i l l u m ination-method 
(B in ner15) .  

Another method sti l l  in use is  the d iag nostic ri ns ing of the paranasal cavities. 
At fi rst th is ri ns ing took place with the aid of a canu la, which is  passed through the 
natu ral ostia. Later this method was rep laced by pu nctur ing with a need le or  a 
trocar. For pu nctu ring the max i l l ary s i nus  several p laces were i nd icated* :  via the 
midd le meatus, the i nfer ior meatus, or t h rough the lateral wal l (can ine  fossa) via 
the mouth. Of these th ree only the approach via the i nferior meatus has remai ned 
in use. This way is said to have been i nd i cated as early  as 1 780 by Gooch , but not 
u nt i l  M iku l icz's publ i cation1 1 4  d id  it become general ly known. I n  fig. 37 some trocars 
and a pu ncturi ng need le are represented . 

Fig. 37. Top, punctur ing need le  after Schm idt. Left, trocar after J urasz. Right, trocar after M iku l icz. 

• As early as 1721 Cowper is said to have been the fi rst to describe the approach via the a lveolar 
process. With a dri l l  a hole was bored towards the sinus between the two premolars or  between 
the second premolar and the first molar. 
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The development of X-ray exam ination proved a welcome add ition to the 
methods of examin ing  the upper ai rways. A descri pt ion of the development of th is 
method wou ld  seem superfluous here, and on ly  the most current projections are 
therefore d i scussed. These are (Young186 ;  Meschan104; MacMi l lan9 7; Merre l  et a l . 10 3 ; 
Yanagisawa et a l . 182 •  183 • 184) : 

1 )  The Waters view = occi pitomental p rojection 
2) The Caldwe l l  v iew = occip itofrontal p rojection 
3) The base view = submentovertical projection 
4) The lateral view 

The Waters view al lows the best j udgement of the frontal and max i l lary s inuses. 
The Caldwe l l  v iew gives most i nformation about the structu re of the ethmoid cel l s  
and the  frontal s i nuses. The submentovertical p rojection is  especial ly val uable for 
studying the base of the sku l l  and the sphenoidal s i n uses, as wel l  as the nasal cavities 
and the posterior eth moidal cel l s. The lateral v iew i n  particu lar g ives i nformation 
about the sphenoidal s inuses and the contour  of the nasopharynx .  I n  the fol lowi ng 
examples the projection or  the part covered by the X-ray photograph is  not always 
'strictly accord i ng to the ru les'. I n  sp ite of th is  these photographs  were chosen 
because endoscopic pictu res of these patients are i nserted u nder the head i ng 'p lates ' ,  
enabl i ng a comparison between X-ray and endoscopic find i ngs. 

The Waters v iew with the mouth opened ought to be preferred to the same 
projection with the mouth closed, s i nce in the former way the sphenoid s i nuses 
become clearly v is ib le u nderneath the outl i n e  of the upper jaw. 

There are n umerous other  p rojections i n  add it ion to the fou r  p rojections men­
t ioned, each with its own specific advantages. Good su rveys are g iven  by Mayer'0 2  
and Psenner138• 

When there is a suspicion of the ex istence of soft tissue swel l i ng i n  the nose, 
paranasal s in uses and nasopharynx ,  which shows up poorly on the normal X-ray 
pictu re, they can be made clearly vis ib le  by i ntroduci ng contrast material i nto the 
relevant cavity. Fl u ids contain i ng iod ine  are mostl y  used for th is, such as Li piodol � . 

On the X-ray photograph subsequently made (wh i ch is then cal led e.g. naso­
pharyngogram) these soft tissue swe l l i ngs show u p  as dark areas. 

With the aid of tomography many detai l s  can be made vis ib le which can not be 
seen on normal X-ray photographs because of super imposition. A certai n area is  
s l i ced up  rad iograph ical ly, as it were. M utual l y  paral l e l  p lanes are depicted reason­
ably clearly on the successive tomograph ic  sections, whereas structures outside 
these planes are represented on ly  vague ly. G enera l ly  tomography is  carried out i n  
two d i rections, at right angles to  each other, creat ing a good spat ial imp ress ion. 
The most com mon combination for the nose and the paranasal s i n uses is the 
anterior-posterior with the transverse p roject ion,  for the nasopharynx the l ateral 
view with the submentovertical v iew. Fig. 42 shows two tomograph i c  sections i n  an 



35 

1 .  Waters view - occipitomental projection (fig. 38) 

The patient rests h i s  ch i n  against the case, and keeps h i s  head back so far that the orbitomeatal 
l i ne (OM) and the case make an angle (40-45°) .  The nose remains at a d i stance of 1 -2 cm from 
the case. The central ray (CR) is d i rected at a right angle to the centre of the case. The center ing 
point (CP) is the inferior nasal sp ine (fig. 38A). 

-----left frontal smus 

Fig. 38B. Key to fig. 38C. 

Fig. 38A. 

Fig. 38C. Waters view of patient E. B. See also plate 1 04. 
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2. The Caldwell view - occipitofrontal projection (fig. 39) 

The nose and the forehead are rested aga inst the case. The orbitomeatal l i ne (OM) is at right 
angles to the case. The center ing point (CP) is  the nasion. The central ray (CR) makes an angle 
of 25° (Young186), 27° (MacMi l l an97) or 15� (Meschan 1 04 ;  Yanagisawa and Smith184), cauda l ly  to the 
OM l i ne. 

-left frontal smus 

ethmoid cells 

maxillary sinus 

Fig. 39B. Key to fig. 39C. 

Fig. 39A. 

Fig. 39C. Caldwell view of patient H.Z. -H .  See also plates 1 07 and 1 08. 



37 

3. The base or basal view - submentovertical projection (fig. 40) 

The patient sits with h i s  back to the case and has h i s  head stretched backwards 90", with the 
vertex of the skul l  agai nst the case. The central ray (CR) wh i ch is  d i rected at right angles to the 
case, makes an angle of about 95° to the orbitomeata l i ne (OM). The center ing point  (CP) i s  the 
angle of the mand ibl e. 

Fig. 40B. Key to fig. 40C. 

Fig. 40A. 

Fig. 40C. Su bmentovertical view of patient E .F. See also plate 24. 
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4. The lateral view (ftg. 4 1 )  

The patient holds h i s  head truly lateral to the case (Young1 86 ; Meschan104 ; Yanagisawa et a l . 1 82), o r  
with h i s  nose turned to the case at an angle of 5° (MacMi l lan97). The central ray (CR) is  a t  r ight  
angles to the case. The center ing poi nt (CP) i s  the m idd le  of  the orbitomeatal l i n e  (MacMi l lan), 
or the external cantus of the eye (Young). 

of Morgagni 

Fig. 41 A. Fig. 41 B. Key to fig. 41 C. 

Fig. 41 C. Lateral view of patient A.E .-S. See also plate 28. 
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Fig. 42. Anterior-posterior tomographic sections of patient A.J.-K. 

anterior-posterior view of the upper jaws of patient A.J .-K. Especial ly on the lower 
p i cture a d i sconti nu ity in the left orbital floor is  clearly vis i ble, with comp lete 
opacification of the left max i l l ary s inus  (see also plates 1 21 and 1 22). 





CHAPT E R  5 

The d evel opment of the end oscopy 
of the upper airways 

The oldest i nstru ment known to have been used to i nspect the i ns ide of body­
cavities, and wh ich had a l ight u n it of its own (viz. a cand le  of bees-wax) ,  is probably 
the Lichtleiter of Bozzi n i23 • This endoscope had been designed to exam i ne  the 
female b ladder.  

The term endoscope origi nated with Desormaux ,  who i n  1 853 demonstrated a 
u reth roscope at the Academie de med ici ne, the use of which he descri bed i n  h i s  
book : 'De ! 'endoscope et de ses app l ications au d iagnostic et au traitement des 
affections de l ' u reth re et de la vessie' ,  wh ich appeared in 1 865. In a su rvey article, 
' Z u r  Geschichte der Oesophago- u nd Gastroskopie' K i l l ian stated in 1 901 that th i s  
i nstru ment, for which Desormaux received the Argenteu i l  prize, su rpassed al l 
previous i nstruments as to its practical use. Hence Ki l l ian regarded Desormaux 's 
endoscope as the true beg i n n i ng of endoscopy82 • 

T he  endoscope of Desormaux (fig. 43) consists of a l amp, which bu rns a m ixture 
of four  parts of 96% alcohol and one part of tu rpenti ne, and of a rotatably mou nted 
tube. The lamp has a h igh fu n nel that can be d rawn out. The l ight of the flame is 
concentrated by a concave mi rror and a lens, and is su bsequently cast i nto the 
actual endoscope by a mi rror placed at an angle of 45°. In the centre of th is  m i rror 
there is a hole, th rough wh ich the exami ner looks. The endoscopic tube is rotatably 
mounted on the lamp-socket on a level with the condenser- lens (L), so that the 
lamp can always remai n in a vertical posit ion, i ndependent of the position of the 
endoscope. 

Desormaux considered the endoscope su itable for more body cavit ies than j ust 
the u reth ra. For th is reason he cal l ed the i nstrument 'endoscope', and constructed 
it in such a way as to al low various tube-l i ke specu l a  to be attached to it. 

In 1 879 N itze, in col laboration with the i nstrument-maker Leiter, deve loped a 
cytoscope with d i stal e lectric i l l um i nation (distal i l l um i nation means that the sou rce 
of l ight is fix ed to that end of the endoscope wh ich is i nt rod uced i nto the patient). 
lt was fu rther provided with optics, en largi ng the field of vision, made by Beneche 
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Fig. 43. Endoscope after Desormaux. 

at Berl i n .  T he e lectric lamp conta ined an i ncandescent fi lament of plati n um ,  which 
prod uced considerable heat, so that an e laborate system of water coo l i ng  had to be 
bu i l t  i n .  Although the electr ic lamp and the optics have been greatly i mproved i n  
the cou rse of t ime, th i s  pri nci ple of electr ic d i stal i l l u m ination and en larg ing  of the 
field of vis ion by means of a system of s i ng le lenses for a long t ime formed the basic 
concept of every endoscope. 

N itze and Leiter also thought that th i s  i nstrument cou ld be appl ied in more fields 
than cytoscopy alone, as witnessed by the tit le of the monograph written by Leiter 
in 1 880 : 'Beschrei bung  u nd l nstru kt ion zur Handhabung der von Dr. N i tze u nd 
J .  Leite r konstru ierten l nstrumente u nd  Apparate zu r d i rekten Beleuchtu ng mensch­
l icher Korperhoh len '9 2 •  

Dur ing  the  last two decades further  developments i n  endoscopic optics have l ed 
to great improvements. T he desi re for photograph ic documentation has g reatly 
accelerated these developments. Bes ides the natu ral desi re for a sharp p icture 
demands concern i ng the brightness of the enti re endoscopic system and the angl e  
of vis ion of t he  optics also played a part. 

For the smal l er  optics in particular the maxim u m  size of the d istal lamp was a 
l im itation .  I n  1 951 Hopki ns i ntroduced an essential i mprovement by maki ng the 
i l l um i nation proximal agai n .  J ust l i ke Bozzi n i  and Desormaux he placed the sou rce 
of l ight outs ide the endoscope, on accou nt of wh ich the lamp was no longer restrict-
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ed i n  size. For the transmiss ion of the l ight to the (d istal ) t ip  of the endoscope he 
made use of g lass fibres. Th is l ight conducted by means of g lass fibres is cal led 'co ld  
l ight' ,  as there is  hard ly  any  heat where the  l ight leaves the  endoscope. 

For a long t ime the improvement of endoscopic opti cs seemed to be faced with 
an i nsu rpassable barrier. In order to i m prove the optical resu lts more and more 
lens-e lements were added to the optics .  The reflections occu rri ng at each ai r-glass­
boundary l im ited the nu mber of poss ib le  e lements, so that fu rther improvements 
d id  not seem possi ble. T h is d ifficu lty has been overcome in two ways. 

I n  1 956 it was agai n the Engl ish phys icist Hopki ns, who i nd icated the fi rst way 
when he demonstrated a new sol id rod lens system to the Brit ish Association of 
U rological Su rgeons i n  G lasgow. T h is lens system uses sol id  rods of g lass with sma l l  
spaces between them to act as  lenses. lt enabled a wider ang le  of vis ion and in  
add ition to that it was sufficiently powerfu l to take good pictu res (fig.  44B). 

T he second way was the coating of the lenses, wh ich solved the problem of 
reflect ion, and the use of new strongly refract ing kinds of g lass, which made less 
concave lenses possi ble. T he latter improvement al lowed reducing the spherical 
aberrations, more powerfu l optics and a wider angle of vis ion. T h is second way of 
i mprovi ng on conventional optics is  used in the Lum ina �  endoscopes after Lent. 
T he optical resu lts of the Lumina  endoscopes come very close to those of the Hop­
kins endoscopes, and may i n  some cases even be considered sl ightly super ior (fig.  
44C). 

Both the Hopki ns and Lum i na endoscopes are provided with cold l ight by means 
of glass fibres. T hese glass fibres can either conti nue in a fibre l ight transm itti ng 
cable d i rectly connected to the optics (i ntegral fi bre optic bund le), or they may 
end in an attachment for a fi bre l ight transm itt ing cable. I n  both cases the l ight 
transm itti ng cable is  connected to a cold l ight fountai n ,  usual l y  fitted with a 1 50 
Watts halogen lamp. Photography is poss ib le  either by fitt ing an electronic flash 

\ 
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Fig. 44. A, pr incip le of conventional endoscope. B, pri ncip le of Hopkins endoscope. C, pri nci p le of 
Lumina  endoscope (taken from H .  L indner93). 
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Fig. 45. Endoscope after Zaufal .  Left, the jacket with connections for the cool i ng water ( *) and 
electricity (-, + ) . Right,  the correspond ing  optics. (Ful l  s ize p ictures.) 

tube to the attachment for the l ight transmitti ng  cable, or by means of a cold  l ight 
fountai n with a bu i lt-i n  electron ic  flash un it (see eh .  6) . 

Although many of the endoscopic developments were fi rst appl ied i n  u rology, 
endoscopic exami nation certai n ly  d i d  not remai n restricted to that area. 

T he  fi rst to carry out endoscopic exam ination of the upper ai rways was E. Zaufal ,  
who - i nspi red by N itze's success - had a modified cytoscope made for that pu rpose 
by Leiter as early  as 1 880 (fig. 45) . Z aufal mai n ly  studied the orifice of the aud itory 
tube i nto the nasopharynx with it. T he endoscope. wh ich j ust l i ke N itze's i nstru­
ment had a water cool i ng system was 6 mm wide, and was i ntroduced t h rough the 
nose. 

Zaufal 's  announcement in the Prager  medizi n ischen Wochensch rift apparently 
fel l  i nto obl iv ion however. For when Valenti n 1 7 0  descri bed h is ent irely analogous 
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Fig. 46. Pharyngoscope after Hays62• 

i nvestigations carried out with a more modern and more s lender (0 = 4.5 mm) 
endoscope, he was surprised to fi nd that it had not been u nt i l  1 902 that Reichert 
emp loyed N itze's i nvention for the fi rst t ime i n  oto-rhi no-laryngology. Valenti n 
cal led the endoscopic exami nation of the torus tu barius 'sal pi ngoscopy' . For a 
n u m ber of years salp i ngoscopy roused a fai r  amount of i nterest, wh ich caused 
Zaufal1 89 , in 1 909, to poi nt out in a more or less i nd ignant article that he had been 
the fi rst to employ th is  method. 

In 1 909 Hays was the fi rst to descri be endoscopic exami nation of the nasopharynx 
through the mouth. He thought that sal pi ngoscopy had on ly  l i m ited advantages 
and mentioned the fol lowi ng d rawbacks: the poor view of the nasopharynx ,  and 
the fact that the lens is often 'covered with mucous' .  Hays' 'pharyngoscope' (fig. 46) 
was composed of a horizontal and a vertical shaft. The horizontal shaft is at the same 
t ime used as a tongue depressor. Hays d id  not use any ex tra aids. After i ntrod uci ng 
the i nstrument al most as far as the posterior pharyngeal wal l he had the patient 
close h i s  mouth and breathe th rough h is nose. The space between the palate and the 
posterior wal l of the pharynx ,  wh ich is  obtai ned by relaxation of the muscles of the 
soft palate, was sufficient, accordi ng to Hays, to be wel l  able to i nspect the naso­
pharynx .  Moreover, local anaesthesia was req u i red, accord i ng to h im , in on ly  8 
cases out of a series of 50. Evident ly the visual angle of h is scope was not wide, for 
he had to turn  it to be able to see the d ifferent parts of the nasopharynx .  He d id  not 
mention at al l the occurrence of bu rns i n  the patient caused by the heat of the l amps .  

Garel59 was g reatly impressed by th is ' revo lution dans la rh i noscopie posteri eure', 
and pred icted that it wou ld  have a great futu re, although he did see bu rns in the 
patient's th roat. L ike Hays he also used the i nstru ment -tu rned 1 80° - for exam i n i ng 
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Fig. 47. Nasendoscope after H i rschman n67• 

the larynx .  After the endoscope after Hays had at fi rst also been used by others 
(e.g. Fr idenbergs 8), it fel l  i nto obl iv ion.  

Fou rest ier et al .55 employed this method of nasopharyngoscopy anew in 1 964; 
the qual i ty of the optics and the i l l um inat ion were far better, however, and photo­
graph i c  documentation was considered . Fou restier et a l .  made use of local anaes­
thesia and pu l led the soft palate forward with ' re i ns' ,  which they kept u nder tension 
with the aid of an artery forceps. 

I n  1 967 Cl ark and Berci1 3 •  3 6 ,  too, agai n d rew attention to oral nasopharyngoscopy. 
Superfi cial l y  the i r  endoscope was a repl ica of the i nstrument by Hays. T h is endos­
cope, however, enabled good photograph ic  documentation, be it that the angle of 
vis ion was not wide enough to record the ent ire nasopharynx on one pictu re. I n  
spite of  the fact that th i s  way of photography was rather exact i ng, they cons idered 
this way of documentation of sufficient i mportance (fo l low-up, instruction) to 
propagate it. 

In sp ite of the fact that nasendoscopy had been descri bed as early as 1 903 by 
H i rsch mann ,  the endoscopic exami nat ion of the nose was developed at a very late 
stage, p robably due to the m i sconception that the nose can be exami ned sufficiently 
accu rately with the aid ofanterior rhi noscopy (with nasal specu l u m  and head m i rror). 
Origi nal ly H i rsch mann used an endoscope with a d iameter of 5 mm ,  wh ich he 
cons idered too th ick, however, to be used general ly. He j ustly regarded his later 
4 mm scope as h igh ly  superior, therefore. The sl ightly bent t ip  clearly shows that 
the i nstrument is a modificat ion of a cytoscope (fig. 47) . 

H i rschmann general ly i ntroduced the endoscope i nto the m idd le meatus, si nce as 
a nasendoscopist he took a special i nterest i n  the ost ia of the paranasal s i nuses, 
u n l i ke Valent in ,  who passed the i nstru ment th rough the i nferior meatus. Valent in 
d id not actual ly perform true nasendoscopy, but used the nose as an approach for 
h is sal p i ngoscopy. H i rschmann was very enthus iastic about the new poss ib i l ities. 
He claimed to have exenterated, under endoscopic control ,  some eth moidal cells on 
account of empyema. 

After H i rschmann a s i lence fel l  round  nasendoscopy. Shou ld some have conceived 
the idea of taki ng u p  this method of exami nation agai n ,  they wou ld have been 
deterred by s l ight ing remarks l i ke those of Z arn i ko's1 8 8 :  
' lch habe von i h r  mehr den E ind ruck e iner  interessanter Sp ie lerei ,  als e iner not­
wend igen U ntersuchungsmethode. lch wusste keines der d u rch sie errei chten 
Ergebn i sse zu nennen ,  das n icht auf andere Weise e i nfacher zu erreichen gewesen 
wa re.' 
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lt was to l ie  dormant u nti l  1 970, when Messerkl i nger resumed it and made 
nasendoscopy a fu l l -grown method of ex am i nation .  Previously (1 °5 • 10 6 • 10 7) Messer­
k l i nger had stud ied the transport of secretions i n  the nose and paranasal cavit ies on 
fresh corpses (the c i l iary movement conti n ues for another 24-48 hours after c l i n i cal 
death). He developed the natu ral desi re to make a detai led study of the transport 
of secretions i n  l iv ing people as wel l .  With the aid of Hopkins optics with a d iameter 
of 4 mm he soon raised the tech n ique of nasendoscopy to a h igh level .  He pub l ished 
an impressive n u m ber of articles on th i s  su bject10 8 '  109 • 1 10 • 1 1 1 •  1 1 2 ,  i n  which he dwel l s  
on  the endoscopic aspects of the anatomy of the nose i n  part icu lar. He cons idered 
nasendoscopy of extreme importance for every day practice, because it offered the 
fol lowi ng possi b i l i ties : fi nd i ng the cause of therapy-resistant s i n usitises (e.g. the 
ostia bei ng closed off by benign or mal ignant soft t issue swel l i ngs) bei ng able to 
determine the spread of mal ignant growths more accu rate ly, and bei ng able to 
perform m i nor  operations u nder optical control .  Besides, Messerkl i nger was struck 
by his d iscovery of un known or  forgotten anatom ical detai ls, such as the variab i l ity 
i n  size of the max i l lary osti um  and the fontanel les, the bu lg ing of especia l ly  the 
posterior fontane l le  in case of max i l lary s in usitis, the occu rrence of m ucosal 
'r idges' paral le l  to the conchae i n  the m idd le  meatus i n  case of rh i n itis vasomotoria, 
and by the relative ease with wh ich the osti um  of the sphenoid s inus  can be brought 
i nto view. He a lso succeeded in locat ing cerebrospi nal rh i norrhoea endoscopical ly 
in wh ich case traces appear of Fl uoresci n-Natri um ,  of wh ich 1 cc of a 5% sol ution 
has been i njected subocci pital l y  i nto the cerebrospi nal fl u id 1 hour previous ly. 

S ince Messerkl i nger's publ i cations nasendoscopy has been deserved l y  recogn ised 
and propagated (Schwarz1 47; B i rnmeyer1 6; Semczuk1 49; etc.) .  lt is u ndou bted ly  the 
poss ib i l ity of record i ng the endoscopic picture photograph ical ly that has contri b­
uted to th is  recogn it ion.  

T he type of nasendoscopy as descri bed by Pigott et al .  i s  essential ly i ndependent 
of th is  development. Li ke Valent in they also used the nose as an approach to study 
the clos u re mechan ism of the soft palate in cleft palate patients, before and after 
s u rgical correction, with the aid of an optics that has its field of vision d i rected 
downwards. T hei r endoscopic fi nd i ngs agree with Cal nan's theory that Passavant's 
r idge plays a major part only in swal lowing and retch i ng, and not in speech .  

The question as to who was the fi rst to ex am i ne the max i l lary s inus  endoscopic­
a l ly  can be d i sputed. H i rschmann must probably be given credit for th is ,  for he 
wrote that he had made his fi rst attempts in 1 901 . T he  fi rst pub l i cation on antros­
copy (synonyms : si noscopy, H ighmoroscopy), however, by Reichert, saw the l ight 

Fig.  48. Antroscope after Reichert139• 
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i n  1 902. Reichert's i nstrument was an endoscope, 1 0  cm long and oval i n  section , 
the g reatest d iameter of which was 7 mm.  H i rsch mann used a 4 mm optics. T hey 
both performed antroscopy through the alveolar process, for wh ich they extracted 
a molar and amply bored out the hole,  thus obtai ned, i nto the max i l l ary s i nus. 

T he coloured p lates d rawn after the endoscopic pictu res, wh ich H i rschmann 
incl uded with h is pub l ications, prove that he had a q u ite usable optics al ready, 
a lthough the image was reversed in the sense that left and right were i nterchanged. 

After some i n it ial hesitation, the fi rst comm u n ications on  antroscopy - qu ite 
u n l i ke those of nasopharyngoscopy and nasendoscopy - were fol lowed by a long 
series of pub l i cati ons, among which those of Sp ie l berg' 54; Maltz9 9; S lobodn i k152; 
Ludecke96; Ch ristensen34; AgazzP; Bethman n1 4; Adam2; Bol lobas21; J imenez­
Quesda78; V on Riccabona1 41; Neh ls1 2 0; T imm1 64· 1 65 ·  1 6 6; Bauer and Wodak" · 1 2; 
Wodak180; Rosemann1 42; Pi h rt1 35; Papu rov1 3 0; Hutten73; G runberg60; I l i um  and 
Jeppesen74; He l lm ich and Herberhold 63; Prott1 37; Herberhold64; Draf46 ·  47; Z ie­
l i nsk i 1 9 0 .  

Ch ristensen clai med to have made colou r photographs with the a id of the an­
troscope as early as 1 946, but T imm was the first to pu bl ish colour photographs i n  
1 965. T he qual ity of photographic documentation was clearly improved when 
Hopki ns optics also came to be avai lab le  for antroscopy. 

T he approach th rough the alveolar p rocess has not been selected by anyone s i nce 
H i rsch mann and Reichert. T he  great majority of authors carry out antroscopy via 
the i nferior meatus. Mostly this choice i s  not motivated any fu rther. Von Riccabona 
does motivate it, he  p referred i nsertion through the i nferior meatus because he 
en larged the perforation to a much wider open ing for d rai nage, if th is was i nd icated 
by the  endoscopic p icture. I l i um  and Jeppesen also used the perforation-open ing i n  
t he  i nferior meat u s  for d rai n i ng; th rough the canu l a  they i nserted a polyethylene 
tu be i nto the s in us ,  as descri bed by Schobe l 1 4 6  and Knudstrup84 among others. 

On l y  few authors i ntroduced the antroscope through the can i ne fossa. Draf4 6 
preferred th is  approach for taking a biopsy u nder vis ion, with the aid of an optical 
biopsy forceps. He j ustly thought that the development of th is  forceps makes that 
'b imeatal s i noscopy' can be avoided i n  most cases as it is u ndu ly compl icated . 
J imenez-Quesda78 carried out a modified Caldwe l l-Luc operation through the can i ne 
fossa u nder endoscopic control .  

In  b i meatal s i noscopy (Hel l m ich and Herberhold63) a canu l a  is  i nserted both 
th rough the can ine  fossa and through the i nferior meatus. T h rough one canu la a 
biopsy forceps is i ntroduced , through the other an optics. By means of th is com­
bi nat ion they take biopsies from the max i l l ary s i nus  u nder visual control. 

Z ie l  i nski 1 90 used a 6.3 m m antroscope, with which biopsies can be taken u nder 
vis ion with the aid of a forceps that can be manoeuvred to a certai n extent at a fixed 
angle .  

Recent authors more or less u nan imously ment ion the fol lowi ng i nd ications for 
antroscopy : 1 )  If X-ray photographs are i nconcl us ive; 2) cl i n ical suspicion of d isease 
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without abnormal X-ray fi nd i ngs; 3) d isease establ ished i n  the neighbou rhood of 
the max i l l ary s i nus  (especia l ly i n  the case of mal ignant processes); 4) Fol l ow-up  
(after su rgery, rad iotherapy, cytostat ic treatment). 

Al l authors appear to be impressed by the i nformation provided by antroscopy. 
I l i um  et a l . 75 and Herberhold64 compared the ir  endoscopic fi nd i ngs with the 
i nformation provided by X-ray photographs of the max i l lary s inuses. T hey fi nd  
that 38 respectively 36% of t h e  X-ray fi nd i ngs are 'wrong or i nconc lusive' .  T h is 
re l iabi l i ty of on ly  s l ightly more than 60% is sharply contrasted by the percentage 
of 80 or more, previous ly ascri bed to X-ray fi nd i ngs (Bal lantyne6; H i nde66; Vuori nen 
et  a l . 1 73; McNei l l98; Ax elsson et  al .5; etc.) . 

I l i um  et al . even go so far as to wonder whether X-rays (Waters and Caldwe l l  
view) are necessary at al l ,  s i nce they have proved to be  so  u n rel iable and si nce 
endoscopic examination of the max i l l ary s i nus  is avai lable. T he very h igh deg ree of 
rel iabi l i ty of the i nformation provided by tomography is not contested by any 
author. Prott1 3 7 ,  therefore, uses tomography to check h i s  endoscopic fi nd i ngs. T h us 
he cou ld  confirm the endoscopic find i ng, that in only a quarter of the cases there 
ex ists a genu i ne max i l lary osti um  (a d i rect connection between the s inus  and the 
nose), and that the d rai nage of the max i l lary s i nus  takes place much more freq uent ly 
v ia an ethmoidal ce l l  by means of a max i l lo-ethmoido-nasal canal .  

T here is  no u nan im ity as to the correlation between the appearance of the m ucosa 
d u ri ng antroscopy i n  the case of s in usitis and the microscopic fi nd i ngs in the biop­
sies. Bauer  and Wodak fou nd a good correlation, Moesner et al . 1 15 cou ld  on ly  
estab l i sh l ittle agreement between the macroscopical and  microscopical appearance. 
T h is also corresponds with T i m m's ex perience1 6 7 •  T h is re lative u n rel iabi l ity is 
p robably due  to the fact that in the case of s i n usitis several h i stological pictu res are 
found in one max i l lary s i nus. Besides, the biopsy is usual ly smal l  and it is s l ight ly 
compressed when taki ng it ,  moreover, which may lead to a fi brosis- l i ke artefact 
(Moesner) .  





CHAPTER 6 

The author's method of end oscopy 

Nasopharyngoscopy28 ·  J o  

I n  order to obtai n a good overal l p icture of the nasopharynx with posterior rh i nos­
copy we make use of ' re i ns' as descri bed by Hopmann (see fig. 30). T he  metal p late, 
the ' rei n bridge' to which the rei ns are attached, was mod ified by Koopman85 ,  who 
propagated th is  method anew (see pictu res 2 and 1 2) .  

The  rei ns are i n serted after local anaesthesia of the mucosa of the nose, the 
nasopharynx and the oropharynx .  Anaesthesia is produced by sprayi ng with a 
su rface anaesthetic. For th is  purpose we mostly use ox i buprocai ne HCI 1 %  wfv 
or  l i docai ne HCI 4% wfv. Xylocai ne 1 0% (Xylocai ne base 1 00 mg/ml )  takes effect 
sooner, but is far more d isagreeable to the patient. T he rei ns can be more eas i ly  
i nserted when a decongestant is  also sprayed i nto the nose. We use xylometazo l i ne 
HCI 0,1 % for th is  pu rpose. When nasendoscopy is also plan ned, or when it is 
p robable that a m i nor operation w i l l  be carried out in the nasopharynx ,  it  is  ad­
visable to apply the anaesthetic and the decongestant by i nsert ing stri ps of cotton 
wool soaked i n  these sol utions i nto the nose i nstead of usi ng the spray. T hese stri ps 
m ust be long enough to reach from the nasal vesti bu le  i nto the nasopharynx .  We 
l eave them for about 1 0  m i n  to take effect. 

After the space between the soft palate and the posterior pharyngeal wal l has 
been en larged with the aid of the reins, and the reflexes have been suppressed by 
the local anaesthesia, a fai r ly good su rvey of the nasopharynx is obtai ned with a 
l arge mi rror  (0 = 2.5 cm). T h is proced u re req u i res the use of a tongue depressor 
(see picture 1 3) .  Operations in the nasopharynx thus  carried out requ i re the aid of 
a th i rd person to keep the tongue down (see pictu re 1 5) .  

For the endoscopic examination of the nasopharynx we use 8 mm Lum ina • 

"' N .B. By the man ufactu rer, Wolf company, Kn ittl i ngen, Germany, straight forward is cal led 1 80n. 
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optics, p rovided with col d  l ight by means of g lass fi bres: one optics with an angle 
of vision of 90° for a general su rvey of the nasopharynx and one optics with an angle 
of vis ion of70° for exami n i ng the choanae* (see fig. 49 D, E and pictu re 2). T han ks to 
these optics the ideal of s u rveying the whole of the nasopharynx i n  one picture has 
been real ized . Moreover, these optics have been constructed i n  such a way that 
they are sol id  enough to be used as tongue depressors. T hus one of the exami ner's 
hands becomes d isengaged and with it he can carry out operations u nder view, so 
that he i s  no longer dependent on the assistance of a n u rse (picture 1 6) .  

Nasopharyngoscopy can be best carried out with t he  patient i n  a sitti ng postu re, 
s i nce in th is  pos ition the uvula remains fu rthest removed from the posterior 
pharyngeal wal l .  

General ly t h e  local anaesthesia mentioned above i s  sufficient and can take p lace 
i n  the outpatients' department. Nervous patients can sti l l  be exami ned i n  th i s  way 
after praemed ication with 0.25 mg atropi n and d iazepam (depend ing  on age and 
weight from 5 to 1 5  mg) adm i n istered i ntramuscularly (Wessel i ng et al .1 7 6 ) .  Atropi n 
especial l y  serves to check the production of sal iva and m ucus, thus preventi ng 
aspi rat ion .  

T he adm in i stration of d iazepam makes it advisable to carry out the examination 
with the patient in a semi-recumbent postu re, in view of the poss ib i l ity of a col l apse. 
For the same reason the patient ought to remai n u nder observation for at least one 
hour after the exami nation ,  and can only be al lowed to leave the c l i n ic  u nder escort. 

With hypersens itive patients and smal l ch i l d ren general anaesthesia is i nd i cated, 
preferably  with a Wood bridge tube. In that case the mouth of the patient is kept 
open with a Whitehead mouth gag with fix ed tongue plate. When general anaes­
thesia is used it is preferable to examine the patient cl i n ical ly. 

T he most freq uent operation  in nasopharyngoscopy is  the biopsy u nder  v iew. 
T he oral approach is the best also for tak ing biops ies. To gai n good access to a l l  
p laces in  the nasopharynx and the posterior part of the nasal cavities a biopsy 
forceps was developed consisti ng of one hand le with i nterchangeable shafts, d iffer­
ently cu rved (picture 3). 

Nasendoscopy2 9 •  3 0 

As i n  nasopharyngoscopy we genera l ly  carry out nasendoscopy after local anaesthesia 
and decongestion of the nasal mucosa. T he sol utions that are used and the way of 
appl ication are the same. When cotton wool is used, two paral le l  strips are general l y  
i nserted above each other. One of them is i nserted along the nasal floor, the other 
a long the edge of the midd le concha. When spray i s  used , three adm i n istrations, 
al lowi ng each of them one or two m i n utes to take effect, have proved to provide 
s ufficient anaesthesia. T he admi n istration by means of spray i s  to be preferred when 
there is  a suspicion of a mal ignant process, as these processes tend to bleed when 
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touched . Such bleed i ng is  a serious obstacle for carry ing out nasendoscopy, because 
the blood soi ls the front lens of the endoscope. 

As the anterior parts of the nasal passages have a downward cou rse, it is  advisable 
fi rst to poi nt the scope somewhat cran ia l ly  to prevent it from bei ng soi led r ight 
with the i ntroduction .  Only when the nasal vesti bu le has been passed can it be 
brought paral le l  to the nasal floor (see pictu re 1 8) .  Another method is to l ift the ti p 
of the nose. Th is can be done both externa l ly  and with the aid of a nasal specu l u m .  

a 

A - - - - - - -

8 - - - -

c 

d 

D - - - -

Fig. 49. A, viewing fie ld of 30' Hopkins optics, 0 4 m m .  B, v iewi ng fie ld of 70� Hopkins optics, 
0 4 mm. C, viewing field of 1 20u Hopkins optics, 0 4 mm. D, viewing field of 90 Lum ina optics, 

0 8 m m .  E, v iewing fie ld of 70 Lumina optics, 0 8 mm.  
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When the endoscope is brought fu rther i nto the nose, the edge of the medial 
concha is one of the major poi nts of or ientation . I mmed iately  below the edge of the 
med ial concha the nose is often at its widest. lt is  mostly poss i ble, therefore, to 
push the scope along, be low the med ial concha, r ight i nto the nasopharynx .  Th is 
may be rendered i m possi ble by a septal deviation . A septal spu r, for i n stance, with 
an otherwise straight septum can obstruct th i s  way, s ince such a spu r often pro­
trudes i nto the m idd le meatus. I n  such a case there u sual ly is a poss ib i l i ty of i n­
serti ng the scope along the nasal floor underneath th i s  spur. 

When the nose is wide, exam i nat ion can al ready take place wh i le  the optics i s  
bei ng i nserted. When the  nose is narrow - and i n  proportion  to  the  endoscope th is  
wi l l  often be the case - it i s  better fi rst to push the optics as far as the nasopharynx ,  
tak i ng care that the front lens is not soi led. S ubsequently endoscopic examination 
takes p lace from back to front, the nasendoscope being slowly pu l led forward agai n .  
I n  th is way each meatus can be  exam i ned in  t he  narrow nose. The chance of the 
front lens bei ng soi l ed is  considerably red uced i n  th is way. 

For nasendoscopy we general ly u se Hopkins optics with a diameter of 4 mm,  and 
with angles of vision of 30° and 70°*. The viewi ng fie ld of these optics is over 90°, 
so that with the 30° optics the area s ituated i n  a d i rect l i ne of the endoscope is wel l  
with in  the v iewi ng field (see fig. 49A) .  Thus with a 30° optics the ex aminer can 
su rvey the course along which he p lans to introd uce the endoscope. With the 70° 
opt ics th is is not possib le.  Th is is no obstacle for the tra ined endoscopist, however. 
The choice between the two optics seems to be a su bjective one, therefore. And 
yet in the case of a narrow nose the 70° optics wou ld  seem preferable, namely for 
two reasons. Fi rstly the 70° optics i s  oval i n  sect ion, with a g reatest d iameter 
of 4 mm i ndeed , but with a smal l est d iameter of on ly  3.4 mm.  This makes the optics 
functional ly as th ick as the 30° optics on ly  when it is used looki ng i n  a tru ly lateral 
or media l  d i rect ion .  I n  al l other  positions the 70° optics is  more s lender,  and hence 
eas ier  to introduce. Secondly the 70° optics is rou nded at the t ip, whereas the 30° 
opt ics has a somewhat sharp edge. Les ions of the nasal mucosa are therefore less 
l i ke l y  when a 70° optics is  used, with all apparent advantages. 

Together with the nasendoscopes it is q u ite wel l  poss i ble  to i ntroduce another  
i nstrument i nto the  nose, enabl i ng  m i nor  operat ions u nder v iew at every leve l .  
Tak i ng biops ies and removi ng smal l  polyps are the most freq uent procedu res 
performed i n  th is way. 

Antroscopy29 ·  3 0  

The endoscopy of the max i l lary si n us, cal led antroscopy or s i noscopy, i s  performed 
via a can nula, wh ich is introduced i nto the max i l lary s i nus  with the aid of a trocar. 

* N .B .  By the manufactu rer, Storz com pany, Tutl i ngen, Germany, straight forward is  cal led 0 . 
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T here are two ways of approach : a) th rough the anterior wal l ,  via the can ine fossa ; 
b) th rough the medial wal l ,  via the i nfer ior meatus. 

Bes ides, in the case of an oroantral fistu la, the cannu l a  can be i ntroduced i nto the 
s i n us th rough th is  open ing ,  provided th is fistu la  is  sufficiently wide .  At the E .N .T .­
Department of G roni ngen U n iversity Hospital antroscopy is almost ex c lus ively 
carried out th rough the i nfer ior meatus. T he  local anaesthesia used with antroscopy 
i s  s im i lar to that of the antral puncture. lt is  produced by applyi ng a str ip of cotton 
wool soaked i n  an anaesthestic ( l idocai ne or ox i buprocai ne) and a decongestant 
(xylometazo l i ne) u nder the i nferior concha. 

lt is to be recommended to apply a s im i lar str ip of cotton wool in the m idd le  
meatus to  make it eas ier for the i rrigat ing fl u i d  to flow away through the  natu ral 
osti um .  

I n  pu ncturi ng t he  medial antral wal l i t  is  often necessary to l uxate the  i nfer ior 
concha s l ight ly u pward, so that the pu nctu re can be made sufficiently h igh.  After­
wards the i nferior concha retu rns to its or ig ina l  position . A rotat ing movement of 
the trocar makes the pu nctu re of the bony antral wal l cons iderably eas ier. As the 
poi nt of the trocar has a sharp tr iangular shape a k ind of bori ng effect is produced 
by th is  movement. T h is enables i nsertion of the antroscope even in those cases i n  
wh ich a th ick bony wal l  prevents pu nctur ing with a need le .  

After the can n u la has been i nserted wel l i nto the antrum,  the trocar i s  taken out 
and the actual antroscopy can begi n .  Fi rst the i ns ide of the cann u la must be cleansed 
of secretions and for b lood, which come in when the trocar is  withd rawn.  If a ster i le  
swab is used for th i s  it  can provide the material for a cu lture. T he max i mum freedom 
of movement is obtai ned by pu l l i ng back the can n u la u nder v iew of the optics so 
far, that the antral mucosa of the pu nctu red wal l j ust comes i nto view at the end of 
the cann u la. Care must be taken on ly  to move the can nu la  along and rou nd the ax is .  
Any other movement wi l l  cause extra les ions of the mucosa, which prod uces 
i n conven ient b leed i ng in the s i n us.  

When there are secretions i n  the s i n us, they can eas i ly  be ri nsed out by means 
of a tube, wh ich is i ntroduced th rough the can nu la. For th is  pu rpose we use a 
d isposable suction catheter no. 1 0. T hese catheters, which are 3.3 mm wide, fit 
exact ly on  an au ral syri nge. With this combi nation the max i l lary si n us is ri nsed 
c lean, if necessary, with a 1 :1 0,000 sol ution of ch lorohex ed i ne d ig luconate, heated 
to 3]DC (see pictu re 21 ) .  

R ins ing with a fl u id  of 20°C, e.g. ,  causes pai n to the patient. 
For the endoscopy of the max i l l ary s i nus  we make use of the same Hopki ns optics 

that are used in nasendoscopy (0 4 mm,  angles of vision of 30° and 70°) with an 
add itional 1 20° optics. By turn i ng the optics rou nd the ax is the whole s i nus can be 
i nspected . T he  area of the med ial wal l i m med iately round the can nu l a  remai ns the 
on ly 'b l i nd spot' . T he max i l lary osti um  often appears to be present in the margi n 
of the fie ld of vis ion of the 70° optics. With the aid of the 1 20° optics the ost i um  
can always be  brought i nto view. Because t he  fields of vis ion of t he  th ree optics 
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overlap, orientation is always possi b le. When there is a large cyst i n  the max i l lary 
s i nus it may obstruct a major part of the v iew. I n  connection  with th is  we developed 
a so-cal led 'cyst-kn ife', with wh ich a cutti ng movement can be made in the s i nus  
(by press i ng the  two sides of the hand le the  blade of the knife i s  moved from straight 
to an angle of 90°) ,  after it has been i nserted in a straight posit ion.  With this kn ife 
the cyst can usual l y  be c left s uccessfu l ly. The fl u id flows away and the cyst col lapses, 
after wh ich the s inus  can be su rveyed far better. 

With a straight biopsy forceps the poss ib i l it ies of taki ng b iopsies are g reat ly 
l i m ited . As the cannu la has a pract ical ly fixed posit ion, a biopsy can on ly  be taken 
from a smal l  area of the posterior wal l ,  i .e . in a d i rect l i ne with the can nu la, when 
a straight, stiff biopsy forceps is used.  The development of a manoeuvrable biopsy 
forceps (see picture 8) has made far more p laces in the max i l l ary s i nus  access i b le .  
Li ke the cyst-kn ife this manoeuvrable biopsy forceps is i ntroduced in a straight 

Fig. 50. Manoeuvrable b iopsy forceps i n  the maxi l lary s i nus. 
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position .  A graduated d ial attached to the shaft of the forceps corresponds to the 
position in which the manoeuvrable part can be brought. This i nstru ment is s hown 
i n  pictu re 8, second from the top, with its manoeuvrable part i n  a 90° position.  The 
angle u nder wh ich the biopsy is to be taken is  determi ned by the position i n  the 
fie ld of vision of the optics used, taken up  by the poi nt to be biopted. This ' b l i nd  
manoeuvri ng' natural ly i nvolves some degree of i naccu racy. I n  spite of th i s  d i s­
advantage the manoeuvrable biopsy forceps has proved practicable several t imes 
al ready. Recently an optic manoeuvrable forceps has been developed , which is 5 m m  
wide, however. The d iameter of the correspond ing can n u la  i s  al most 6 m m .  The use 
of th is  optic manoeuvrable biopsy forceps via the relatively narrow i nferior m eatus 
wi l l  not be possi ble, therefore, i n  a great n umber of cases. When antroscopy i s  
carried out v ia  the can i ne fossa, however, th is  i nstru ment can be a welcome 
add ition to those al ready known. Fig. 50 shows an X-ray photograph of the man­
oeuvrable biopsy forceps i n  action i n  a left max i l l ary s i n us. 

When dai ly r ins i ng of the max i l l ary s i nus is i nd icated, a polyethylene tube can be 
i nserted i nto the si nus  th rough the can n u la. To th is  purpose a no. 1 2  suction catheter 
is mod ified i n  such a way that it has two 'wings' at the t ip, which tend to stand out­
wards. After i nsertion the tube is cut off at such a length that the other end can stay 
i n  the nasal vest ibu le, u nseen from outside. 

Endo-photography 

Al l  endoscopes mentioned i n  th is  chapter can be coupled to a s ingle-lens reflex 
camera with the aid of an i ntermed iate optics. For a l l  the reprod uced colour p hoto­
g raphs i ncl uded here a RiWo i ntermediate optics* has been used, with a focal 
d istance of 95 m m, wh ich has a somewhat en largi ng effect. Although the brightness 
of the whole optic system is much greater now than it used to be, the amount of 
l ight is sti l l  not sufficient to enable focusing on a matte focusi ng screen .  For th i s  
reason the camera is  eq u i pped with a clear focusi ng screen .  Owi ng to the very great 
depth-of-fie ld of the Lumina·" and Hopki ns·� optics the absence of a matte focusi ng 
screen is  no d rawback. 

At fi rst the Wolf 5004 and later on the Wolf 5005 l ight projector were used as a 
sou rce of l i ght (see pictu re 9) . They both have the advantage that one and the same 
ex it emits both cont inuous l ight for d iagnos i ng and electroni c flash l ight for photo­
graphy. For photography it is not necessary, therefore, to mount a separate flash 
u n it on the endoscope, which greatly benefits the managabi l i ty. The major d ifference 
between the 5004 and the 5005 type is that the capacitors of the flash l ight i nstal l a­
t ion of the Wolf 5005 needs far less t ime to be charged . For th i s  reason photographs 
can be taken i n  a m uch more rap id succession with the latter type. 

• Wolf company. 
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The endoscopic pictures are recorded on  Kodak Ektachrome 23° Din H.S .  colou r 
reversal fi lm .  Th i s  fi l m h as proved superio r  i n  represent ing shades of colo u r. The 
choice of fi lms  is l imited, however, as the l i ght-sensitivity of the fi l m  must be at least 
22° Din .  

The pictures 1 -24 have been made by  the Department of  Med ical Photography of the  State 
U n iversity, Gron ingen.  
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Pictu re 1 .  I nstruments used for routine 
exami nation.  Top, nasal specu l u m  (cf. 
pict. 1 7). M idd le, post nasal m irror. 
Bottom,  tongue depressor (cf. p ict. 1 0). 

Picture 2. Above, the 'reins' attached 
to the rei n bridge. Below, Lumina 
nasopharynx-endoscopes (90° and 70°). 



60 

Picture 3. Biopsy forceps for the naso­
pharynx. One handle with d ifferently 
bent interchangeable shafts. 

Pictu re 4. Optics for nasendoscopy. 
Above, 1 60° and 1 00° (photo) Lumina  
optics, 0 4 m m  (Wolf nomenclature). 
Below, 30° and 70° Hopki ns  optics, 
0 4 mm (Storz nomenclature). 
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Picture 5. Biopsy forceps (smal l and 
large) used i n  nasendoscopy. 

Picture 6. Storz i nstruments for antros­
copy. 30°, 70° and 1 20° Hopki ns optics, 
0 4 m m, cannu la, trocar, cotton-wool 
carrier. 
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Picture 7. Wolf i nstruments for antros­
copy. 1 00° (photo) and 1 60 Lum ina 
optics, 0 4 m m, trocar, can n u la, cotton­
wool carrier. 

Picture 8. Other i nstru ments used in 
antroscopy, from top to bottom : cyst­
kn ife, manoeuvrable biopsy forceps, 
straight biopsy forceps, straight optic 
biopsy forceps. 
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Picture 9. Wolf 5005 l ight projector, 
N ikon-F camera, RiWo 95 m m  i nter­
med iate optics, nasopharyngoscope (cf. 
pict. 2). 

Picture 1 0. Routi ne  posterior rh inos­
copy, i n  wh ich the nasopharynx is 
exami ned with a smal l  m i rror. 
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Picture 1 1 .  Examination of the naso­
pharynx by means of reins, kept taut 
by the n urse. 

Picture 1 2. Patient with the rei ns i n  
situ, fixed to the rein bridge. 
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Picture 1 3. Exami nation of t he  naso­
pharynx by means of a large mi rror 
(0 2.5 cm), usi ng the rein s  and re in 
bridge. 

Pictu re 1 4. Nasopharyngoscopy. The 
optics replaces both the m i rror and the 
tongue depressor. 
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Picture 15. Biopsy under view from the 
nasopharynx, usi ng the large m i rror 
and the reins with rein bridge. The nurse 
keeps the patient's tongue down . 

Picture 1 6. B iopsy u nder view from the 
nasopharynx, using the nasopharyngos­
cope (and  the rei ns  with rei n br idge). 
The assistance of a th i rd person is 
superfluous. 
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Picture 1 7. Routi ne  anterior rh i nos­
copy by means of a nasal specu l u m  (the 
hand normal ly resti ng on the patient's 
head, here rests on his cheek, so that a 
good picture cou ld  be taken) . 

Picture 1 8. The best position for the 
nasendoscopy when it  i s  i ntroduced. I n  
th is  way there i s  the least chance of 
soi l i ng the front lens. 
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Pictu re 1 9. Duri ng nasendoscopy u n­
wanted movements of the endoscope 
can be prevented by resti ng the exam­
iner's hand, ho ld ing the endoscope, on 
the patient's face. 

Picture 20. I nsertion of the can n u la 
with  the aid of a trocar. 
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Picture 21 . R ins ing of the maxi l l ary 
s i nus, with an aural syri nge and a suction 
catheter. 

Picture 22. Duri ng antroscopy both the 
cannu l a  and the endoscope m ust be 
prevented from unwanted movements 
by resti ng the exami ner's hand on the 
patient's face. 
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Picture 23. A biopsy is taken from the 
zygomatic recess of the maxi l lary s i n us, 
by means of the manoeuvrable biopsy 
forceps. 

Picture 24. Frontal section with some 
visua l  fields. 1 ,  r ight antroscopy, zygo­
matic recess (cf. plate 91 ) .  2, r ight 
nasendoscopy, m idd le  meatus (cf. plate 
45). 3, left nasendoscopy, s uperior 
meatus. 4, left nasendoscopy, i nfer ior 
meatus (cf. plates 43 and 44). 5, left 
antroscopy, bottom (cf. plate 83). 



CHAPTER 7 

N asopharyngoscopic pl ates 

All  nasopharyngoscopic plates are pri nted with the soft palate below, that is to say 
as the nasopharynx is seen ,  i n  parts, i n  the m i rror and as it is general l y  represented 
i n  d rawi ngs i n  textbooks. The endoscopic picture of the nasopharynx ,  however, is 
u ps ide-down i .e .  with the palate at the top. This featu re becomes fami l iar  qu ite 
soon, in practice. 

The ' R' and 'L' on either s ide of the plates represent the right and left s ide of the 
patient, respectively. 
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.,...,..,_,;;;;;=�:::::::,""�------ eminence caused by the atlas 

J.l.llh.�--��---�;.�----- right pharyngeal recess 

A!IIIL'I!��----- left pharyngeal recess 
-�:\..-----'--1�---:::----1----- right torus tubarius 

1----- left torus tubarius 
_i.�.)�..,.--r---- end of nasal septum 

[7,._--''rf---f----- superior concha 
T�V"--+---- middle concha 

------ inferior concha 

plate 1 

Nasopharyngoscopy: normal anatomy 

Patient H .D.-K., female, aged 62, complaining of a 
stuffed-up nose for the last 6 weeks, had an epistaxis 
several times when blowing her nose. An a l lergic 

rh inopathy was suggested by the anamnesis. I n  the 
nose no cause for the epistaxis could be found.  There 
were no signs of d isease in the nasopharynx either. 
There was no recurrence of nose bleeding. 
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right choana 

end of nasal septum ----J 

right middle concha 

right inferior concha ___ _.-

Nasopharyngoscopy: septal deviation to the /eft 

Patient J .K.,  male, aged 51 , was admitted into the cl inic 
for internal d iseases in  connection with periods of 
fever of unknown origin for the last two years. There 

were no signs of d isease in the nasopharynx, although 
in the left nasal cavity a septal deviation to the left ­
already known- could be seen. A seronegative rheuma­
toid arthritis was establ ished later. 
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right torus tu barius 

left torus tubarius 

Nasopharyngoscopy: bilateral choana/ polyps 

Patient A.G.-K., female, aged 67, complain ing of 
complete nasal obstruction. In the past she had had 

nasal polyps removed many times already. This time the 
polyps appeared to extend as far as the nasopharynx. 
Histological examination showed a marked eosinophil ia 
i n  the stroma of the polyps. 



plate 4 

Nasopharyngoscopy: large choana/ polyp 

rein through the right nose ----+----..:1- �--...._ 

l ight reflections ------\--fiL ___ ,., 

rein through the left nose ------�llb:------:J'­
uvula----------�����.e 
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Patient H.M., boy, aged 8. At school his nasal speech 
had been noticed. Breathi ng through the nose was 
impossible. I n  this case the reins are also an aid to 

orientation. Here the choanal polyp l ies against the 
roof and the posterial wall of the nasopharynx. The 
uvula is distorted - i.e. too large- because of the short 
distance to the endoscope. 
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Nasopharyngoscopy: adenoid hypertrophy 

Patient H.M. ,  boy, aged 8, same patient as on plate 4. 
After the removal of the choanal polyp, there appeared 
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to be an enlarged adenoid. Only after adenotomy had 
been carried out a permanent good nose-breathing 
was obtained. 
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Nasopharyngoscopy: marked hypertrophy of the conchae 

Patient H.L., male, aged 26. lt was known that he had 
a distinct hypersensitivity to house dust, hairs and 
feathers, and moulds, and a chronic bi lateral otitis 
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media. No explanation for the nasal obstruction could 
be found with anterior rhinoscopy. The choanae 
appeared to be almost completely blocked by strongly 
hypertrophic posterior extremities of the conchae. 
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Nasopharyngoscopy (1): normal anatomy 

Patient M .K.P.-R., female, aged 34, complain ing of 
impaired hearing and a full feel ing in the left ear. 
Examination showed a conductive hearing loss and a 

plate 7 

malfunction of the left auditory tube. Nasopharynges­
copy did not explain why the complaints were uni­
lateral. With a single puncture of the eardrum the 
complaints were suppressed permanently. 
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begin ning of a local annu lar -------JI"'----r----r--=..----, 
contraction of the posterior 
wall 

Nasopharyngoscopy (//): beginning of a retching reflex 

Patient M .K.P.-R., female, aged 34, same patient as on 
plate 7. After the local anaesthesia had partly dis­
appeared, a retching reflex could be evoked again :  the 

posterior wall {and the sides) of the nasopharynx are 
brought forward local ly by the contraction of the 
superior constrictor pharyngis muscle. The movements 
of the soft palate are inh ibited by the elastic rubber 
reins. 
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Nasopharyngoscopy (I ll); Passavont's ridge completed 

Patient M.K.P.-R., female, aged 34, same patient as on 
plates 7 and 8. Here the retching reflex is at its height. 
If the tensor and levator veli palatini muscles had not 

plate 9 

been inh i bited by the reins, the soft palate would have 
been pul led against the annular ridge on the posterior 
pharyngeal wall. Without the reins the nasopharynx 
would have been cut off from the oropharynx com­
pletely. 
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left superior concha ----...J�-f�k---'�t"f1f':.jl 
middle concha -----�.?�-----����;_J.:_... 

Nasopharyngoscopy (/): swelling against the roof 

Patient S.d.J., male, aged 46, known to have undergone 
surgical treatment for a basal cel l carcinoma in the left 

nasal vesti bu le, complained of a slight feeling of having 
a lump in  his throat. No signs of disease were found in 
the ore- and hypopharynx. Against the roof of the 
nasopharynx there was a large smooth swel l ing. 
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��-1-------'=-'V"---�.---- hole in the wall of the cyst 
as a result of a biopsy 

Nasopharyngoscopy (//): opened cyst 

Patient S.d.J., male, aged 46, same patient as on plate 1 0. 
After taki ng a biopsy from the smooth swel l ing against 
the roof of the nasopharynx, it turned out to be a cyst. 

The contents of the cyst flowed away and the cyst 
collapsed. By way of therapy a ma!or part of the wall 
of the cyst was taken away. There was no recurrence 
of the cyst, the feel ing of having a l ump in the throat 
disappeared. 
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Nasopharyngoscopy: retention cyst 

Patient C.A.W.-0., female, aged 60, came to the out­
patients' department in connection with a frontal 
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sinus1t1s on the right side, which was cured by con­
servative therapy. A small retention cyst against the 
roof of the nasopharynx, which did not requ ire 
therapy, was accidentally found. 
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Nasopharyngoscopy: scarred tubal area 

Patient J.S., male, aged 27, consulted the out-patients' 
department in connection with a chronic suppurative 
otitis media on the left side, for which he had undergone 
an operation twice (last time a modified radical). There 

plate 1 3  

was a conductive hearing loss of 60 d B. i n  the left ear, 
hearing was normal on the right side. Where the left 
torus tubarius is normally situated, there was a mass 
of scarry tissue. The left auditory tube was obstructed. 
At the age of 14 the patient had had an abscess in the 
left side of h is throat. 



plate 1 4  

Nasophoryngoscopy: thick secretion from the left auditory 
tube 

Patient E.K., female, aged 26, had a dry perforation in 
the right eardrum. On both sides there was a conductive 
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hearing loss. Tubometry demonstrated a malfunction 
of the right auditory tube. Thick seromucoid secretion 
('glue') was emitted by the left tubal orifice : serous 
otitis. 
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Nasopharyngoscopy: subtotal choana/ atresia 

Patient H .B., female, aged 1 9, had from birth an almost 
i ncessant purulent rh initis and a strongly impaired 
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nose-breathing on the right side. This was caused by a 
subtotal uni lateral choanal atresia : the rei n could only 
just pass through. The left choana is extra wide. 
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end of nasal septum ----t-+\1-\�'""'"""'�­
covered with crusts 

Nasopharyngoscopy: ozena 

Patient H.V.-R., female, aged 57, with a fou l  smell from 
the nose. The nasopharynx is almost completely covered 

with crusts (dried-up secretions). The atrophic nasal 
mucosa is highly vul nerable. The complaints of the 
foul smell arose after a bilateral Caldweii-Luc operation. 
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inverted papilloma 

Patient A.d.B., male, aged 60, could not breathe through 
the left side of his nose during the last few months. 
The last few weeks the nose appeared to become 

thicker on the l eft side. A biopsy was taken from the 
irregular mass of soft tissue in the left nasal vesti bule : 
inverted papilloma. 
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Nasopharyngoscopy: inverted papilloma 

Patient A.d.B., male, aged 60, same patient as on plate 
1 7. Nasopharyngoscopy showed that the inverted 
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papilloma had extended into the nasopharynx. This 
extension proved pedicled, when the tumor was 
removed surgically. 
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�-----right pharyngeal recess 

Nasopharyngoscopy: angiofibroma 

Patient W.B., male, aged 20, had complai ned for more 
than two years of nasal obstruction, mainly on the 
right side. In the nasopharynx there was a smooth, 
round tumor. As an angiofibroma was suspected, no 

biopsy was taken. Carotis angiography showed that the 
tumor was very rich in blood vessels. After ligation 
of the right external carotid artery the tumor was 
removed transpalatinally. Histological examination : 
angiofibroma nasopharyngis. 
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Right nosendoscopy: angiofibroma 

Patient W.B., male, aged 1 9, same patient as on plate 19. 
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Nasendoscopy showed a pedicled extension of the 
angiofibroma into the right middle meatus. 
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�---�lale scar 

concha 

t...---- superior concha 

---- inferior concha 

Nasopharyngoscopy: no recurrence of angiofibroma 

Patient W.B., male, now aged 22 (cf. plates 1 9  and 20). 
During a check-up, 20 months after the removal of the 

angiofibroma, no signs could be seen of a recurrence. 
On the place where the tumor had been attached there 
was now a pale scar. The patient appeared to have fou r  
conchae o n  the right side. 
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Nosophoryngoscopy: encephalocele (I) 

Patient A.T.R.H., female, aged 26, had been known 
already for a long time at the endocrinology depart­
ment in connection with primary amenorrhea with 
Turner's syndrome (sex chromosomes XO), for which 
she was given a cyclic substitution in  the form of di-
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ethylsti lbestrol. An X-ray photograph of the sku l l  
(lateral view) demonstrated a soft tissue radiopacity 
against the roof of the nasopharynx. This appeared 
to be due to a pulsating swelling on the transition of 
the nasal septum to the roof of the nasopharynx. I n  
Valsalva's test the swelling became clearly enlarged. 
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Nasopharyngoscopy: encephalocele (11) 

Patient A.T.R.H. ,  female, aged 26, same patient as on 
plate 22. Tomography clearly demonstrated a defect in  
the base of the sku l l  at  the  point where the soft tissue 
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swelling was situated. I n  the area of the sphenoid 
s inus there further was a gap in  the floor of the sella 
turcica. Extensive neuroradiological examination led to 
the diagnosis : 'encephalocele recessus chiasmatis' part 
of a defective closure of the skul l .  
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Nasopharyngoscopy: cysts in adenoid residue 

Patient E.F., boy, aged 6, was referred to our cl in ic 
in  connection with a possible angiofibroma. Two years 
before the patient had undergone an adenotonsil­
lectomy. There was hardly any bleeding at the removal 
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of the tumor, which was attached to the uppermost 
part of the posterior wall with a slender stem. During 
the operation a Bellocq tampon was attached to one of 
the reins by way of precaution. Histological examina­
tion : normal adenoid tissue, with a number of cysts. 
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---- narrowed right pharyngeal recess 

t-----normal l eft pharyngeal recess 

Nasopharyngoscopy: spread of maxillary sinus carcinoma 

Patient H .W.M., male, aged 64, had had an increasing 
swel l ing of the right upper jaw for 6 weeks, succeeding 
a period of toothache in  that region. There were no 
complaints of nasal obstruction . Antroscopy showed 

right torus tubarius 

the right maxil lary sinus completely fi lled with crumbly 
tissue. Biopsy : squamous cell carcinoma. The naso­
pharynx was asymmetrical : the area of the right torus 
tubarius was swollen and showed increased vascular 
i njection. 
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narrowed right pharyngeal----.... 
recess 

spread of carcinoma to the -----JL 
nose 

swol len right torus tu 

Nasopharyngoscopy: spread of maxillary sinus carcinoma 

Patient H.W.M., male, aged 64, same patient as on 
plate 25. This photograph, d irected more towards the 

right, shows the swel l ing and the consequent narrowing 
of the right pharyngeal recess even more clearly. 
Spread of the maxillary sinus carcinoma towards the 
nose is also visible now. 
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Nosophoryngoscopy (Ill): no pathology on the left side 

Patient H .W.M. ,  male, aged 64, same patient as on 
plates 25 and 26. On the left the nasopharynx is 
without pathology. The left nasal cavity shows normal 
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-

conchae. Tomography demonstrated destruction of the 
medial, the anterior and the posterior wall of the right 
maxillary s inus. The patient was given cytostatic 
treatment (methotrexate) and radiotherapy, but died 
one year after. 
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compressed right torus ----+-+-­
tubarius 

Nasopharyngoscopy: reticulosarcoma 

Patient A.E.-5., female, aged 66, had had complai nts 
of nasal obstruction and impaired hearing on the right 
side one year previously al ready. At first these com­
plai nts temporarily improved after the use of nose 

drops. On examination the patient had a serous otitis 
on the right side. In the nasopharynx there was a large 
mass of irregular soft tissue. Biopsy : reticulosarcoma. 
On both sides of the neck lymph nodes could be 
pal pated. Further examination as to dissemination 
proved negative. 
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Nasopharyngascopy: free of disease 

Patient A.E.-S., female, aged 66, same patient as on 

plate 29 

plate 28. Check-up 9 months after radiotherapy (4000 
Rad. tumor dose) : no signs of recurrence of reticula­
sarcoma. 
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Nasopharyngoscopy: squamous cell carcinoma 

Patient M.K.-J. ,  female, aged 57, had had paresthesies 
and pain on the left side of the face for five months, 
which could not be explained at first. The patient 
consulted the E.N.T.-specialist again when she 
developed a peripheral facial palsy on the left side. On 
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examination the left pharyngeal recess was fil led up 
with i rregular soft tissue. Biopsy : squamous cell 
carcinoma. There were positive lymph nodes on both 
sides of the neck. lt seemed that the peri pheral facial 
palsy could be explained by pressure from large lymph 
nodes. 
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Nasopharyngoscopy: squamous cell carcinoma 

Patient M.K.-J., female, aged 57, same patient as on 
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-

cell carcinoma 

of left aud i tory tube 

plate 30. Detai led photograph of the left torus tubarius 
and pharyngeal recess. There are no signs of disease 
to be seen i n  the left nasal cavity. 
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retention cyst on the right --�� 
pharyngeal arch. 

Nasapharyngoscopy: check-up after radiotherapy 

Patient M .K.-J. ,  female, aged 57, same patient as on 
plates 30 and 31 . Four weeks after treatment (metho-

trexate and radiotherapy, 61 20 Rads) only scar tissue 
was found on the place where the carcinoma had been .  
The lymph nodes cou ld no longer be palpated. The 
function of the left facial nerve was restored. 
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Nasopharyngoscopy: check-up after radiotherapy (detail) 

Patient M.K.-J., female, aged 57, same patient as on 
plates 30, 31 and 32 . Detailed photograph of the area 
where the squamous cell carcinoma had been situated. 
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-

Three months after the diagnosis had been made 
metastases in the lower neck nodes manifested them­
selves, j ust outside the field of irradiation. The patient 
died five months later. 



plate 34 

Nasopharyngoscopy: plasmocytoma 

Patient F.H. ,  male, aged 27, complained of impaired 
hearing on both sides for the last three months, and of 
nasal speech. On examination there was a serous otitis 
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and a conductive hearing loss on both sides. Against 
the roof of the nasopharynx there was a large smooth 
tumor. Biopsy : extramedu l lar plasmocytoma. There 
were no signs of dissemination. The patient was given 
local treatment with radiotherapy (4000 Rads.). 
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Nasopharyngascapy: squamous cell carcinoma 

Patient G.S., male, aged 59, had a submandibular 
swel l ing on the left side. The patient explained that 
for some time :,reathing through the nose had been 
a l ittle more difficult and hearing less sharp on the left 
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side. There appeared to be a mixed hearing loss on 
both sides. Against the roof of the nasopharynx there 
was a large granulating swelling. Biopsy : squamous cell 
carcinoma. The sunmandibular swelling appeared to be 
a mass of lymph nodes. 
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left: normal conchae 

Nasopharyngoscopy: spread of maxillary sinus carcinoma 
into the nose 

Patient S.B., male, aged 69, had a squamous cell 
carcinoma of the right maxillary sinus. There was nasal 
obstruction on the right side. Tomography showed 
defects in the orbital floor and the anterior and 

posterior maxil lary wal l ,  and an opacity of the right 
ethmoid complex. Nasopharyngoscopy demonstrated 
growth into the nose. Only pal l iative radiotherapy 
(6600 Rads.) was given on account of dementia. The 
patient died one year later with symptoms of growth 
into the anterior cranial fossa. 
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Nasopharyngoscopy: squamous cell carcinoma 

Patient N .T., male, aged 53, was admitted into the cl inic 
for internal d iseases on account of a suspected M. 
Hodgkln . A biopsy was taken from the large mass of 
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lymph nodes on the right side of the neck: metastasis 
of a squamous cell carcinoma. Nasopharyngoscopy 
showed the primary tumor, which caused no com­
plaints. 
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Nasopharyngoscopy: web after radiotherapy 

Patient R.S., female, aged 52, was given radiotherapy 
on account of an nasopharyngeal carcinoma one year 
previously. Some time after radiotherapy the patient 
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complained of serious nasal obstruction. These appeared 
to be caused by a c ircular web-like stenosis between 
the soft palate and the posterior pharyngeal wal l .  
Inspection of the nasopharynx through the mouth 
was not possible (see also plate 39). 
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------e11d of nasal septum 

----- orifice of auditory tube 

F"''--------,Diood (mucosa is h ighly vulneral 
after radiotherapy ) 

Transnasal nasopharyngoscopy: no recurrence of carcinoma 

plate 39 

Patient R.S., female, aged 52, same patient as on plate 
38. Because oral nasopharyngoscopy was not possible, 

the nasopharynx was inspected by means of a nasendos­
cope (70Q Hopklns) inserted deep through the left 
nasal cavity. A suspected area was biopted via the right 
nasal cavity : no recurrence. 



CHAPTER 8 

Nasend oscopic pl ates 

I n  th is  chapter the 'R' or 'L' i nd i cate that endoscopy has been carried out i n  the 
r ight or l eft nasal cavity, respectively. The arrows pri nted by the s ide of these 
letters represent the d i rection i n  wh ich the 30° or 70° optics have been appl ied.  
A few p lates have been made with the a id of a straight forward optics . This is 
i nd icated by a dot. 
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1---�----left middle concha 

---Wk-��lf-----ll---- right middle concha 

Nasendoscopy: large septal perforation 

Patient A.G., male, aged 48. As a result of a large 
septal perforation a good survey is possible of both 

nasal cavities. On the edge of the perforation there are 
some crusts of dried-up secretion. The patient had 
undergone a submucous resection of the nasal septum 
22 years ago. 
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Left nasendoscopy: small septal perforation 

Patient M.J.H., female, aged 23, underwent a septal 
correction four  years ago. On examination there 
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appeared to be a small septal perforation, possibly as 
a resultoffrequent nose-picking, to which she admitted. 
A small septal perforation sometimes causes an 
annoying whistl ing sound in nose-breathing. 
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__,----free margin of left middle concha 

Left nasendoscopy: septal spur 

Patient F.M.B.-P., female, aged 26, had complaints of 
serious headaches. She had had a left maxillary s i nusitis 

several times. There appeared to be a large septal spur 
on the left side. After removal of the spur the headaches 
ceased to exist. 
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Left nasendoscopy: opening of nasolacrimal duct (I) 

Patient K.L., male, aged 56. During a check-up after 
removal of an inverted papilloma in the left nasal 
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cavity nasendoscopy was carried out. I n  the i nferior 
meatus the slit-like opening of the nasolacrimal duct 
can be seen. No signs of disease. 
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Left nasendoscopy: opening of nosolocrimal duct (I/) 

Patient K.L., aged 56, same patient as on plate 43. 

p late 44 

By massaging the medial corner of the eye lacrimal 
fluid Is pressed from the lacrimal sac via the naso­
lacrimal duct into the nose. 
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Left nasendoscopy: opening of frontal sinus 

Patient J .D., male, aged 70. During left nasendoscopy 
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a good view could be obtained of the opening or the 
frontal sinus to the nose, high up underneath the 
anterior part or the middle concha. Normal anatomy. 
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Left nasendoscopy: maxillary ostium 

Same patient J.D., aged 70 (see plate 45). More back-
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wards, underneath the middle concha the maxi l lary 
ostium is situated. Normal anatomy. 
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Right nasendoscopy: maxillary ostium 

Patient A.d.G., female, aged 59. On this photograph a 
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small part of the maxil lary sinus can be seen through 
the maxillary osti um. Normal anatomy. 
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:"-'-:.._�.-------- li ght reflection 

----"or------uncinate process 
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-�'----':...._--tf---;�,.......:-.,.JJI-------,1------inferior concha 

t��-��---1----- maxillary ostium 
.,..-_..::.:.,-1'-';--:;�F----i'-------accessory maxil lary ostium 

Right nasendoscopy: normal anatomy 

Patient B.K., male, aged 53, had had complaints resulti ng 
from chronic bronchitis and increasing emphysema for 

a long t ime. He was referred to the E.N.T.-department 
in connection with a possible infection of the upper 
airways. This was not the case. Nasendoscopy provided 
a good survey of the middle meatus. 
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opening of pneumatized -----
concha �-�b�r 

Left nasendoscopy: opening of pneumatized middle concha 

Patient K.D.-d.J., female, aged 58, had had complaints 
suggesting a chronic  left sinusitis for many years. 

Nasendoscopy showed how secretion was transported 
through the maxillary ostium to the nose. Accidental 
finding : opening of pneumatized middle concha. 
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--t---t------------iHirlr----�------- middle concha 

---+-------nasal septum 

Right nasendoscopy: ostia of posterior ethmoidal cells and 
sphenoidal smus 

Patient A.d.G., female, aged 59 (same patient as on 
plate 47). Normal anatomy of the right superior 

meatus, posterior pan. Medial to the middle concha 
the ostia of the posterior ethmoidal cells are situated, 
more dorsally, medial to the superior concha, the 
sphenoidal ostium.  
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Right nasendoscopy: subtotal choana/ atresia 

Patient H.B., female, aged 19 (same patient as on plate 
1 5). A good view of the subtotal choanal atresia is also 
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obtained by nasendoscopy. The secretion of the 
concomitant chronic rhin itis had been removed by 
suction. 
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Left nasendoscopy: Kiesse/bach's area 

Patient H .H.T.d.H.,  boy, aged 6, had had three severe 
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nose bleedings on the right s ide in  the course of 2 
weeks. In the left Kiesselbach's area there were a few 
dilated vessels, which d id not require therapy. 
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Right nasendoscopy: etched Kiesse/bach's area 

Same patient H.H.T.d.H., boy aged 6 (see plate 52). 
In the right Kiesselbach's area there was a clearly 
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dilated, vu lnerable vessel, which had caused the 
bleedings. This vessel was etched with trich loroacetic 
acid, after which there were no more nose bleedings. 



1 26 

Right nosendoscopy: congestive inferior concha 

Patient L.B. B., female, aged 22, had an allergic rh initis, 
caused by hypersensitivity to house dust, moulds and 
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hay dust. Nasendoscopy showed the characteristic 
picture of a l iv id and swollen inferior concha. The 
patient underwent desensitization and was free of 
complaints after 3 years. 
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Left nasendoscopy: purulent rhinitis 

Patient H.v.d.M., boy, aged 7, had a chronic purulent 
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rhin itis. In sleep he continuously breathed through his 
mouth. He had frequently had a tonsillitis. After 
adenotonsi l lectomy there were no more complaints. 
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Right nasendoscopy: purulent rhinitis 

Same patient H.v.d.M., boy, aged 7 (see plate 55). 
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In the right inferior meatus there was also purulent 
secretion. Also compare plate 57. 
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Right nosendoscopy: purulent secretion in the middle 
meotus 

Patient N.N. ,  female, aged 30, suffering from a maxillary 
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sinusitis. Unl ike rhinitis, s inusitis gives rise to secre­
tion in the m iddle meatus. The inferior meatus is clean. 
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Right nosendoscopy: atrophic rhinitis 

Patient G.T., male, aged 62, had been complaining for 
many years of crusts of dried-up secretion in the nose, 
and of giving out a foul smell when breathing through 
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the nose. When nasendoscopy is carried out on 
patients suffering from (fetid) atrophic rhinitis (ozena) 
a good view is usually obtained owing to the wide 
nasal cavities. 
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ostia of posterior ethmoid cel ls -----� 

middle concha -----...-

nasal septum ----+-7"-------JI""'�--:::;;:;:IIt-­

sphenoid ostium ----H'-IF-fir------:---f!!!,.-----, 
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Right nasendascopy: atrophic rhinitis backward in the nose the atrophy of the nasal mucosa 
faci l itates a good survey too. There is no superior 
concha to be seen. Same patient G.T. , male, aged 62 (see plate 58). More 
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Left nasendascopy: purulent secretion from the maxillary 
ostium 

Patient A.B., female, aged 64, had a chronic maxil lary 
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sinusitis on the left side. When nasendoscopy was 
carried out it was possible to see the maxillary ostium 
emitting purulent secretion (see also plate 1 01) .  
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Right nasendoscopy: blood from the maxillary ostium 

Patient C.P., male, aged 59, underwent antroscopy on 
account of a shadow, caudally in the right maxillary 
s inus on the X-ray photograph. Antroscopy showed no 
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disease in the right maxillary sinus. Nasendoscopy 
subsequently carried out gave a good picture of blood 
(caused by the puncture) being transported out of the 
maxi l lary sinus. 
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Left nasendoscopy: narrowed maxillary ostium 

Patient J .R.S., male, aged 19, was suffering from a 
chronic left maxi l lary si nusitis. Nasendoscopy showed 
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process 

posterior fontanelle 

correspondi ng symptoms : hyperaemia of the nasal 
mucosa, a strongly narrowed maxillary ostium, and 
a bulging posterior fontanelle. The s inusitis responded 
favourably to conservative therapy. 
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left nasendoscopy: nasal polypi 

Patient P.d.V., male, aged 43, complained of nasal 
obstruction on the left side. Nasendoscopy showed 
nasal polypi at the back of the left nasal cavity. There 
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also turned out to be a nasal polyp whose neck 
appeared from the maxi l lary osti um. After the polyps 
had been removed the patient was free of complaints. 
A histological examination of the polyps showed no 
signs of malignancy. 
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--r-------1--/-----polyp from sphenoid sinus 

---+-+-----nasal septum 

Right nasendoscopy: nasal polypi 

Patient J.B., male, aged 38, had for years been suffering 
from headaches, prolonged nasal secretions, and 
chronic bronchitis. The X-ray photographs showed an 

opacity of the right ethmoid region and the right 
maxillary sinus. Right antroscopy demonstrated 
polypoid mucosa and many cysts. Right nasendoscopy 
revealed polyps at the back of the nose. 
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Left nasendoscopy: Ca/dwe/1-Luc antrostomy 

Patient J.d.V., female, aged 69, underwent an operation 
after Caldweii-Luc 28 years previously. She consulted 
the E.N.T.-department again on account of ear-ache 
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on the left side, which proved to be caused by under­
pressure in  the left middle ear. Nasendoscopy revealed 
purulent secretion emerging from the old antrostomy. 
The complaints disappeared after she had used anti­
biotics and nosedrops. 
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Left nasendoscopy: papillomatosis 

Patient J.A.K., male, aged 50, had been increasingly 
suffering from nose bleedi ngs on the left side for the 
last eighteen months. Anteriorly in the left nasal cavity 
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there were soft tissue swelli ngs, both on the anterior 
part of the inferior concha and on the nasal septum. 
Biopsy : inverted papilloma. Two years after surgical 
removal there were no signs of recurrence. 
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Left nasendoscopy. Os/er-Rendu-Parkes-Weber disease 
(hereditary hemorrhagic telangiectasis) 

Patient J .H.d.J.-0., female, aged 26, had from early 
chi ldhood suffered from frequent nose bleedlngs, which 
had become more serious during the last four  years. 
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There were cases of Osler-Rendu disease in the fami ly  
(father, brother). In  the  left nasal cavity characteristic 
lesions of the Osler-Rendu d isease were present both 
on the nasal septum and on the inferior concha. See 
also plates 68, 69 and 70. 
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----+----- purulent secretion from left 
maxillary sinus 

Left nasendoscopy: Os/er-Rendu disease, maxillary 
sinusitis 

Same patient J .H.d.J.-0., female, aged 26 (see plate 67). 
Besides, the patient had had frequent periods of nasal 
secretion, headaches and nasal obstruction during the 

last four years. These latter complaints appeared to be 
due to a chronic maxillary sinusitis on the left side, 
which was cured with conservative treatment. Nasen­
doscopy demonstrated purulent secretion emerging 
from the left maxillary ostium. 
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Right nasendoscopy: Osler-Rendu disease 

Same patient J .H.d.J.-0., female, aged 26 (see plates 67 
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and 68). In the right nasal cavity, too, there were many 
telangiectatic  spots. On both sides the lesions on the 
nasal septum seemed the most active. 
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Nasophoryngoscopy: Osler-Rendu disease 

Same patient J .H.d.J.-0., female, aged 26 (see also 
plates 67, 68 and 69). Nasopharyngoscopy showed that 
there were lesions as far as the back of the nose, and 
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even on the right torus tubarlus. Here, too, purulent 
secretions, com ing from the left m iddle meatus, could 
be seen (cf. plate 68). Only a moderate success was 
obtained by a free skin graft on the nasal septum 
(after Saunders) on both sides. 
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Right nasendoscopy: 'lupis vulgaris' 

Patient I .H.-B., female, aged 49, had had complaints of 
nasal obstruction on the right side for six months, 
which appeared to be due to an i rregular swell ing of 
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the right anterior nasal septum. Skin tests were 
negative as to PPD of mycobacteri um tuberculosis, 
but positive as to PPD of m. avium and m. fortultum. 
H istological findings agreed with the latter result. The 
patient was successful ly treated with tuberculostatics. 
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---trf-----------\------ right inferior concha 

/}----------\----- synechia 

Right nasendoscopy: Lues Ill 

Patient M.N.-S., female, aged 67, had suffered from 
total nasal obstruction for s ix years. Whenever she bent 
forward secretion poured out of her nose. The patient 
had the typicai 'Bu l ldog face'. The soft palate appeared 

to be completely grown together with the posterior 
pharyngeal wall. Nasendoscopy showed extensive 
destruction of the nasal septum, the vomer part was 
entirely lacking. There were also many synechiae, In 
particular between the two middle conchae and the 
nasal septum (see also plate 73). 
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Same patient M.N.-S., female, aged 67 (see plate 72). 
Nasopharyngoscopy, here carried out with the nasen­
doscope deeply inserted through the right nasal cavity, 
showed how the soft palate was almost entirely grown 

together with the posterior pharyngeal wall, preventing 
nose breathing almost completely. I n  histological 
examination no specific inflammation could be found, 
but serologic tests proved positive. Diagnosis : Lues 
stage I l l ,  or congenital. The patient withdrew from 
further examination and treatment. 
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Left nasendoscopy: Wegener's granulomatosis 

Patient A.C., male, aged 65. lt was known that he had 
Wegener's granulomatosis (proved by biopsies from 
the kidneys, pleura and lungs). He had also been 
suffering from viscous secretion and sometimes from 
bloody crusts in the nose during the last year. Nasendos-

plate 74 

copy showed marked hyperaemia of the nasal mucosa 
without congestion. Besides, there were ulcerations, 
mainly on the nasal septum. Histological examination 
of the nasal mucosa showed a picture, which fitted 
Wegener's granulomatosis. The patient was success­
ful ly treated with high doses of steroids. 
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Right nasendoscapy: telangiectatic granulama 

Patient H.W.-M., female, aged 28, had had complaints 
of nasal obstruction and purulent secretion on the 
right side for 8 months. There were no symptoms of a 
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R. 

sinusitis. In the right nasal cavity a somewhat irregular 
but smooth purple swelling was found. Biopsy: 
telangiectatic granuloma. One year after surgical 
removal there were no signs of recurrence. 
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left nasendoscopy: squamous cell carcinoma of the nasal 
septum 

Patient R.K., male, aged 52, had had complaints of 
nasal obstruction on the left side during the last three 
weeks. Left nasendoscopy showed granulating tissue 
on a septal crest, which turned out to be a squamous 
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cell carcinoma on histological examination. On the 
right side nasendoscopy revealed a spread through the 
septum high up in the nose. An opacity of the right 
maxillary s inus on the X-ray photographs appeared 
to be due to a benign cyst (Antroscopy). One year after 
surgery nasendoscopy showed no signs of recurrence. 
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Left nasendoscopy: spread of maxillary sinus carcinoma 

Patient Y.H., male, aged 74, had had a pain in the left 
u pper jaw, nasal obstruction and purulent secretion 
on the left side for eight weeks. There appeared to be 
an oroantral fistula there. A biopsy, taken through this 
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fistula, produced the diagnosis : moderately differen­
tiated squamous cell carcinoma. Nasendoscopy 
demonstrated a spread i nto the left middle meatus. 
Tomography showed signs of destruction of all the 
bony walls of the left maxillary sinus. The patient was 
given pal l iative radiotherapy. 
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Left nasendoscopy: cavernous haemangioma on the inferior 
concha 

Patient J .D.-T., female, aged 66, consulted the E.N .T.­
department in connection with complaints resulting 
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from a right external otitis. I n  the nose tnere appeared 
to be a purple hyperaemic swel l ing on the left inferior 
concha. Biopsy : cavernous haemangioma. As the 
patient had no nasal complaints there was no i ndication 
for therapy (no malignancy). 
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Left nasendoscopy: torus tubarius 

Patient K.L., male, aged 56 (same patient as on plates 43 
and 44). The left torus tubarius fi l ls the viewing field 
almost completely when it  is i nspected with a nasendos-
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cope inserted through the left nasal cavity. Normal 
anatomy. When the right torus tubarius is inspected by 
means of left nasendoscopy it occupies only a small part 
of the viewing field (cf. plate 80). 
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--...:;,'111--.:.:::!...._:-"-,..:,�.----- right torus tubarius 

___,.,rl'--...,1----- lymphoid tissue 

!l::o!f------ upper side of anaplastic carcinoma 
of the right tonsil 

Transnasa/ nasapharyngoscopy: right torus tubarius 

Patient A.J.-W., female, aged 26, had been complain ing 
of her throat for three months. She had been given 
antibiotics three times already, which had each time 
cured the complaints temporarily. There appeared to 
be an anaplastic carcinoma of the right tonsil, with 

suspect lymph nodes on the right side of the neck. 
Endoscopic examination was carried out to determine 
the upper limit of the tumor. The right torus tubarius 
occupies only a m inor part of the viewing field (cf. 
plate 79). The patient d ied 9 months later as a result 
of an undifferentiated carcinoma of both ovaries with 
extensive dissemination. 
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Left nasendoscopy: )ones tube 

Patient H. H.-B., female, aged 74, had had a Jones tube 
installed by the oculist three years previously on account 
of an obstruction in the left nasolacrimal duct. The 
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complaints of watering eyes d id not improve, however, 
after this operation. Nasendoscopy showed that the 
Jones tube was blocked because it touched the nasal 
septum. 
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Right nosendoscopy: foreign body (peanut) 

Patient G.C., boy, aged 4, had put a peanut into h is 
right nose. 
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R. 



CHAPTER 9 

Antroscopic pl ates 

I n  th is  chapter the ' R ' or 'L' i nd icate that endoscopy has been carried out i n  the 
right or left max i l lary s i nus, respectively. T he arrows pri nted by the s ide of the 
letters represent the d i rection i n  wh ich the 30°, 70° or  1 20° optics have been used.  
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Right antroscopy: normal anatomy 

Patient J.G., male, aged 27, came to the E.N.T.-depart­
ment in connection with nasal obstruction, no cause 
of which could be fou nd, and which disappeared 
spontaneously. Antroscopy was carried out on account 
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of a shadow on the X-ray photographs, caudally in the 
right maxil lary sinus. This shadow appeared to be due 
to a cyst on the floor of the sinus, which was i ncised 
with the cyst-knife (see picture 8, top). For the rest 
the sinus was free of disease. 



plate 84 

Left antrascopy: normal anatomy 

Patient J.A.K., male, aged 31 , had been suffering from 
a pain in the left upper jaw for three months, after a 
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left upper molar had been filled. Antroscopy did not 
reveal any disease round the maxi l lary ostiu m. This 
photograph was taken with the 70" Hopkins optics. 
See also plates 85 and 86. 
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Left antroscopy: normal anatomy 

Same patient J.A.K., male, aged 31 (see plate 84). 
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The maxi l lary ostium and its surroundings inspected 
with the 1 20" Hopkins optics. 
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roots of teeth 

Left antroscopy: roots of teeth visible in the floor 

Same patient j.A.K., male, aged 31 (see plates 84 and 
85). I n  the floor of the left maxillary sinus no signs of 

d isease were to be seen either. Roots are not frequently 
seen in antroscopy. No explanation for the patient's 
complaints were found, therefore. 
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---T".------'<�I!Of----- middle concha, visible through 
the large ostium 

Left antroscopy: large maxillary ostium 

Patient R.L.-T., female, aged 58, had been suffering 
from a pain in the left upper jaw and temporal region 
as long as a year, which could not be explained. 

Antroscopy d id not give an explanation either. There 
appeared to be a large maxillary ostium, through which 
it was possible to look into the nose. The complaints 
disappeared spontaneously. 
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Right antroscopy: transport by ciliary movement (/) 

Patient B.M., male, aged 23, was treated in the out­
patients' department for s inusitis. Antroscopy was 
carried out to verify the resul t ;  the sinusitis appeared 
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to be cured. By means of the small amount of blood 
that is always produced by the puncture in antroscopy, 
the transport by the respiratory epithel ium can be 
judged (see also plate 89). 
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.,.�--------'<----- the smal l clot in the trail of blood 
has disappeared al ready from 
the sinus 

Right antrascapy: transport by ciliary movement (11) 

Same patient B.M., male, aged 23. This photograph 

was taken three minutes after that of plate 88. The 
small clot in the trail of blood has already been removed 
from the sinus. Conclusion : good transport function. 
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Right antroscopy: atypical mucus transport 

Patient N.N. ,  female, aged 41 , underwent an antros­
copy in a check-up after conservative treatment of 
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maxil lary s inusitis. The mucous membrane of the right 
maxil lary s inus looked quite normal again .  An ethmoidal 
cell appeared to drai n via the maxil lary s inus. This 
photograph was taken with the 70 Hopkins optics. 
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Right antrascapy: atypical mucus transport 

Same patient N.N. ,  female, aged 41 (see plate 90). 
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The same ostia in the right maxillary sinus, now 
inspected with the 1 20 Hopkins optics. 



plate 92 

Right antroscopy: partial defect in the posterior wall ( I) 

Patient J.v.d.R., male, aged 64, had been suffering from 
a gnawing pain in the right upper jaw for seven weeks. 
On the X-ray photographs the right maxillary sinus 
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showed a diffuse opacity. Antroscopy of the right 
maxillary sinus showed a healthy mucous membrane. 
Caudally the posterior wall bulged locally when the 
patient closed his mouth. See also plate 93. 
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Right antroscapy: partial defect in the posterior wall (//) 

Same patient J.v.d.R., male, aged 64, as on plate 92. 
When the patient opened his mouth the local bulging 
of the posterior wall disappeared. There was a local 
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defect In the bony posterior wall (anatomical variant). 
By pressure of the chewing muscles the posterior wal l  
i s  pushed forward here. When the mouth i s  opened 
this pressure falls out, and the bulging disappears. The 
complaints disappeared spontaneously. 
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Right antroscopy: fracture of the upper jaw 

Patient G.N.-G., female, aged 44, had had a road­
accident. On palpation there was a fracture of the r im 
of the right orbital floor. Apart from the orbital floor 
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fracture, a fracture of the right zygomatic arch showed 
up on the X-ray photographs. No further fractures 
were to be seen. Antroscopy showed that the orbital 
floor fracture continued into the posterior wal l ,  the 
anterior wall and the floor of the maxillary s inus. 
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left ontroscopy: chronic sinusitis 

Patient Sj.v.d.W., male, aged 37, had recurring sinusitis 
and nasal polyps. On the X-ray photographs there was 
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an opacity ind icating a mucosal thickening in both 
maxillary s inuses. Antroscopy showed the signs of 
chronic sinusitis on both sides. 
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Left antroscopy: chronic sinusitis (detail) 

Same patient Sj.v.d.W., male, aged 37, as on plate 95. 
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Especially on the floors of both maxillary sinuses there 
was a marked polypoid swelling of the mucosa. 
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" l lary ostium 

---------'5--...,.j---- mucous membrane now only 
sl ightly swollen 

Left antroscopy: check-up after therapy 

Same patient Sj.v.d.W., male, aged 37, as on plates 95 
and 96. In both maxil lary sinuses 1 cc of Otricorten ·• 
(Xylometazolin 0,5% + dexamethason 0,1%) was left 
behind. Nose drops and antibiotics were prescribed 

besides. Antroscopy carried out 14 days afterwards 
proved that both maxillary s inuses were almost cured 
already, and contai ned no secretion. (This photograph 
is of the same area as that of plate 95.) The patient 
remained free of complaints. 
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Right antroscopy: sinusitis caused by oroantral fistula 

Patient H .S., male, aged 59, had symptoms of a chronic 
s inusitis on the right side after extraction of his teeth. 
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The probe seen on this photograph was introduced 
through the oroantral fistula. The fistula was closed 
surgically, after which the complaints disappeared. 
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Left antroscopy: sinusitis caused by oroantra/ fistula 

Patient R.K.B., male, aged 30, had had a large oroantral 
fistula on the left side for as long as 10 years, with 
recurrent slnusitises. Antroscopy showed that the 
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maxillary ostium was blocked as a result of polypoid 
swollen mucosa. In this case surgical closure of the 
fistula was successful only after it was combined with a 
Caldweii-Luc operation. 
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thickened mucosa with fibrin -----+:� 
coating 

Left antroscopy: sinusitis with osteomyelitis 

Patient P.E.H., female, aged 75, was admitted to the 
E.N .T.-department on account of a suspected malig­
nancy in the left maxillary s inus. She had had nasal 
obstruction for the last six months. On examination 
there was a granulating oroantral fistula and a fistula 

in  the left cheek. On the tomographs there was a 
defect in the floor of the left maxillary s inus. Antros­
copy revealed an atypical chronic s inusitis. This was 
confirmed by histological examination. lt was probably 
caused by an osteomyelitis which had started after 
extraction of the teeth. 
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Left antroscopy: fungus infection 

Patient A.B., female, aged 64, had been treated for a 
long time with cytostatics on account of a disseminated 
cystadenocarcinoma papil l iferum ovarli, and with 
various antibiotics on account of chronic bronchitis. 
On the X-ray photographs there was a dense opacity 
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of both maxillary sinuses. When antroscopy was carried 
out it looked as if the maxi l lary s inus was fi l led with 
necrotic material in addition to purulent secretion. 
Histologic examination of this material provided the 
d iagnosis : fungus infection. Determination was not 
possible on account of fixation. 
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X-ray photographs: left maxillary sinusitis? 

Patient J .P.Z., female, aged 50, had been suffering from 
nasal obstruction and fits of sneezing in the morning 
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for a few months. On the X-ray photographs two 
shadows showed in the left maxillary sinus, one against 
the roof, one on the floor. With antral puncture no 
secretion could be rinsed out. 
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Left antroscopy: bony ridge and cyst 

Same pati ent J .P.Z., female, aged SO, as on plate 1 02. 
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Antroscopy showed that there was no sinusitis. The 
shadow against the roof resulted from a large bony 
ridge ; the shadow on the floor from a benign cyst. 
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Right ontroscopy: cyst on the floor 

Patient R.B., male, aged 23, was seen on account of a 
pain in the right upper jaw, which appeared to be 
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caused by caries of the third upper right molar. A 
shadow on the floor of the right maxi l lary sinus on the 
X-ray photograph (see fig. 38) turned out to be an 
innocent cyst in  the mucous membrane (cf. plate 1 05). 
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Left antroscopy: radicular cyst 

Patient J .K., male, aged 43, had very bad teeth. On 
the X-ray photographs a shadow on the  floor of  the 
left maxil lary s inus showed up. This appeared to be 
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caused by a radicular cyst. When such a cyst is small, 
the wall is often still bony, covered with a normal 
mucous membrane. The thin bony wall causes the 
difference in  colour, compared with the cyst of the 
mucous membrane. 
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Right antroscopy: multiple cysts on the floor 

Patient J .B., male, aged 66, was treated successful ly in 
the outpatients' department i n  connection with a 
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pansinusitis. On the X-ray photographs there remained 
a caudal opacity of the right maxillary sinus, however. 
The opacity turned out to be caused by multiple cysts. 
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Left antroscopy: chronic sinusitis with viscous secretion 

Patient H .Z.-H., female, aged 59, had frequent exacer­
bations of a chronic rh inosinusitis. On the X-ray 
photographs there was an opacity of both maxil lary 
sinuses, more dense on the left side. After rinsing the 
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left maxillary sinus, the picture of a chronic sinusitus 
emerged. A large clot of tough purulent secretion 
could not possibly be rinsed out, which might give 
the false impression of a clean s inus at a subsequent 
rinsing. 
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Right antroscopy: minor bleedings caused by vacuum 

Same patient H.Z.-H., female, aged 59, as on plate 1 07. 
Antroscopy showed that the right maxi l lary sinus also 
contained pus. The maxillary ostium was blocked by a 
swel l ing of the mucous membrane. For this reason 
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suction gave rise to a vacuum, which caused a great 
number of minor bleedings in the vul nerable swollen 
mucosa. lt would seem unwise, therefore, to try to 
remove secretion by strong suction in antral puncture 
when the ostiu m  is blocked. 



1 82 p late 1 09 

.,.�----,.-:-:;,.,-lt---- small polyp in  the  nose, 
blocking the ostiu m 

Left antroscopy: a small polyp blocking the maxillary 
ostium 

Patient J.B., male, aged 38, had recurrent symptoms 
indicating sinusitis. The X-ray photographs showed an 
opacity of the left maxil lary s i nus suggesting a thickened 
mucosa. With antroscopy the mucous membrane of the 

left maxillary sinus turned out to be thickened on the 
floor only. The maxillary osti um,  however, appeared 
to be blocked by a small polyp (from an ethmoidal cel l) 
on the nasal side. This seems to explain the recurrent 
sinusitises. lt  has appeared that an accessory ostium 
seldom functions with regard to the transport of mucus. 
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X-ray photograph: foreign body in the right maxillary 
sinus? 

Patient A.v.O.-K., female, aged 25, pregnant, consulted 
the E.N.T.-specialist about symptoms suggesting a right 
maxil lary sinusitis. On account of the pregnancy no 
X-ray examination was carried out. On the strength 
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of the cli nical evidence an antral puncture was made on 
the right side, and purulent secretion could be ri nsed 
out. After six months the patient returned with 
identical complaints. She had had her baby, and X-ray 
photographs were made, showing a metal-like shadow 
in the right maxillary sinus. The patient was referred 
to the E.N.T.-department for antroscopy. 
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Right antroscopy: aspergillus infection 

Patient A.v.O.-K., female, aged 25 (same patient as on 
plate 1 1 0), underwent antroscopy, which revealed a 
fungous infection of the right maxillary sinus. Culture :  
aspergil lus fumigatus. After a Caldweii-Luc operation 
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the patient remained free of complaints. The metal­
l ike shadow on the X-ray photograph appeared to be 
caused by certain salts contain ing calcium produced by 
the fungi. We have come across several simi lar cases 
of a pseudo foreign body In the maxi l lary sinus since, 
caused by aspergil lus. 
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Right antroscopy: chronic ulcerating sinusitis 

Patient H.W., male, aged 75, had had a pain in the right 
upper jawforfour months, accompanied by a progressive 
swel l ing of the right cheek, without any further com­
plai nts. A biopsy from the right buccogingival fold 
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revealed a sq uamous cell carcinoma. The X-ray photo­
graphs showed an opacity of the right maxillary sinus 
and a possible defect in the anterior wall .  Antroscopy : 
a chronic u lcerating sinusitis (biopsy) occupying the 
major part of the maxil lary si nus. See however plate 
1 1 3. 
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Right antroscopy: squamous cell carcinoma 

Same patient H .W., male, aged 75, as on plate 1 1 2. 
Latero-caudally in the maxillary s inus there appeared 
to be a spread of the squamous cell carcinoma. The 
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patient was treated with surgery after preoperative 
radiotherapy. Unfortunately, however, there appeared 
to be a recurrence after two months, of which the 
patient died. 
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Right antroscopy: squamous cell carcinoma 

Patient H .B., male, aged 79, had undergone a Caldweii­
Luc operation ten years previously, after which he was, 
for a long time, free of complaints. Since a few months, 
however, he had a pain in the right upper jaw. Cyto­
logic examination of the rinsing l iquid of the right 
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maxi l lary sinus showed suspect cells. Antroscopy carried 
out through the old antrostomy showed a granulating 
soft tissue swell ing. Biopsy : squamous cell carcinoma. 
In  view of his age the patient was treated with radio­
therapy only (6000 Rads.). One year afterwards there 
were no signs of recurrence. 





CHAPTER 1 0  

Com bination of the end oscopic techniq ues 

I n  th is  chapter it is demonstrated how combi nations of the endoscopic tech n iq ues 
(integral endoscopy) resu lt in a concl usive d iagnosis of the d iseases concerned .  T he 
l etters and arrows by the s ide of the plates have been used i n  the same way as i n  
the th ree preced i ng chapters. 
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Nasopharyngoscopy: blocked left choana 

Patient Sj.B., boy, aged 8, had chronic nasal obstruction 
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on the left side. Nasopharyngoscopy revealed that the 
left choana was completely blocked by a smooth oval 
mass of tissue. See also plate 1 1 6. 
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Left nasendoscopy: two inferior conchae? 

Same patient Sj .B., boy, aged 8, as on plate 1 1 5. The 
tumor in the left choana appeared to be smooth and 
round on the anterior side also, and to be attached to 
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the lateral wall. The inferior concha was much shorter 
than normally. After carefully questioning the mother 
it appeared that the boy had undergone a conchotomy 
several years previously. 
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-.....----acce!;sory ostium 

Right nasendoscopy: accessory maxillary ostium 

Patient S.K., male, aged 52, had been suffering from 
nasal obstruction and watery secretion on the left side 

for eight weeks. Right nasendoscopy showed normal 
anatomy, with the exception of an accessory maxi l lary 
ostium. See plates 1 18, 119,  1 20. 
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Left nasendoscopy: inverted papilloma 

Same patient S.K., male, aged 52, as on plate 1 1 7. 
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In the left middle meatus atypical polyps were found, 
which on histological examination turned out to be an 
inverted papilloma. 
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.----- dense opacity of left 
maxil lary sinus 

X-ray photograph:  opacity of /eft maxillary sinus 

Same patient S.K., male, aged 52, as on plates 1 1 7  and 
1 1 8, with an inverted papilloma in the left middle 
meatus. There was a dense opacity of the left maxillary 
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sinus on the X-ray photographs. This was interpreted 
as a maxillary sinusitis caused by obstruction of the 
maxil lary ostium by the inverted papil loma. See, how­
ever, plate 1 20. 
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Left antroscopy: inverted papilloma 

Same patient S.K., male, aged 52, as on plates 1 1 7, 1 1 8  
and 1 1 9. I n  antroscopy the left maxi l lary sinus appeared 
to contain a clear flu id,  probably the result of retention. 
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From the medial wall an i rregular tumor protruded 
into the sinus. Biopsy : i nverted papilloma. The patient 
was treated by a surgical removal of the complete 
lateral wall of the nose. 
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-=-_;:,"--=�,------- necrotic tissue against the 
roof of the sinus 

!!!.-----necrotic tissue against the 
medial wall of the sinus 

�---- suspect tissue against the 
posterior wall 

Left antroscopy: reticu/asarcoma 

Patient A.J.-K., female, aged 52, had had a swel l ing 
on the l eft side of the neck for four months and a 
protrusion of the left eye during the last three weeks. 
The right eyesight was bad due to cateract. Apart from 
suspect lymph nodes on the left side of the neck no 
further signs of disease were found on examination. 

On the X-ray photographs there was a dense opacity 
of the left maxil lary s inus and the left orbital floor was 
not clearly outlined. The cytologic examination of the 
rinsing fluid of the left maxi l lary sinus was repeatedly 
negative. Biopsy by means of antroscopy revealed a 
reticu losarcoma covered by sound mucosa. See also 
plate 1 22. 



plate 1 22 

Nasapharyngoscopy: spread of reticutosarcoma into the 
nose 

Same patient A.J.-K., female, aged 52, as on plate 1 21 .  
There appeared to be a spread of the reticulosarcoma 
into the back of the left nasal cavity. Scans of the liver 
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and spleen gave i nd ications of dissemination of the 
reticulosarcoma. For this reason only palliative radio­
therapy was given. One year later metastases in the 
lung became manifest. The patient died shortly after­
wards of cachexia. 
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Nasopharyngoscopy: no signs of spread of ethmoid 
carcinoma 

Patient J.D., male, aged 51 , had been suffering from 
nasal obstruction for two years before consulting the 
E .N .T. specialist. There appeared to be an anaplastic 
carci noma in the anterior ethmoidal region. A suspect 

plate 1 23 

lymph node was palpated on the left side submandi­
bularly. Tomography showed only an opacity in  the left 
ethmoid region and cranially i n  the left nasal cavity, 
without signs of destruction of the bony walls. Naso­
pharyngoscopy produced no indications of spread of 
the carcinoma. 



plate 1 24 

Left antroscopy (/): atypical tissue in the maxillary sinus 

Same patient J .D., male, aged 51 , as on plate 1 23. 
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Antroscopy revealed suspect tissue medio-cranially In 
the left maxillary sinus. Biopsy : no signs of spread of 
the ethmoid carcinoma. See however plates 1 25 and 1 26. 
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Left antroscopy (11): many blood vessels in zygomatic 
recess 

Same patient J .D., male, aged 51 , as on plates 1 23 and 

plate 1 25 

1 24. From the suspect tissue i n  the media-cranial ccrner 
many blood vessels ran via the zygomatic recess to the 
floor of the maxil lary s inus. See plate 1 26. 



plate 1 26 

Left antroscopy: anaplastic carcinoma 

Same patient J .D., male, aged 51 , as on plates 1 23, 
1 24 and 1 25. On the floor of the left maxi l lary sinus 
suspect tissue was again found. Biopsy : anaplastic 
carcinoma. This may be a case of local haematogenous 
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dissemination. The patient was treated by resection of 
the complete left upper jaw, ethmoid complex and 
nasal septum,  together with the left eye, after two 
months followed by a radical neck dissection on the 
left side. Six months later, however, metastases in the 
skin appeared all over the body. 
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Right nosendoscopy: reticulosorcomo 

Patient A.V., male, aged 78, had been troubled with 
watering eyes for seven weeks. Two weeks before 
examination a swelling had become visible media­
cranially in the right orbit, and diplopia had developed. 

plate 1 27 

Besides, the patient began to suffer from nasal obstruc­
tion, mainly on the right side. On examination a 
suspect mass was found i n  the right nasal cavity. 
Biopsy : reticulosarcoma. There were no palpable 
lymph nodes in the neck. 



plate 1 28 

Left nasendoscopy: reticu/osarcoma 

Same patient A. V., male, aged 78, as on plate 1 27, with 
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reticulosarcoma i n  the right nasal cavity. Nasendoscopy 
revealed reticulosarcoma in the left nasal cavity as wel l .  
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Nasopharyngoscopy: reticu/osarcoma as far as the right 
choana 

Same patient A.V., male, aged 78. In nasopharynges-

plate 1 29 

copy no suspect tissue was to be seen through the 
left choana, but on the right side the reticulosarcoma 
reached to the choanal level. The nasopharynx itself 
was free of d isease. 



plate 1 30 

left antroscopy (I): large maxillary ostium 

Same patient A.V., male, aged 78. Right antroscopy 
showed suspect tissue, which also turned out to be 
reticulosarcoma. No signs of disease in the left 
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maxil lary sinus were found on the X-ray photographs. 
In antroscopy the left maxillary ostium appeared to be 
very large ; through the osti um the reticulosarcoma 
in the nose could be seen again. See also plates 1 31 ,  
1 32 and 1 33. 
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------ atypical polyp 

Left antroscopy ( 11): atypical polyp 

Same patient A.V., male, aged 78. Anteriorly in the 
maxi l la-ethmoidal corner of the max i l lary sinus an 

atypical polyp emerged through an ethmoido-maxi l lary 
canal. In this area 'cork-screw' vessels were also seen 
(strongly winding vessels). 



plate 1 32 

Left antroscopy (Ill): blood vessels in zygomatic recess 

Same patient A.V., male, aged 78. From the maxilla-
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ethmoidal corner many blood vessels ran towards the 
floor of the sinus via the orbital floor and the zygomatic 
recess. (NB cf. plate 1 25). 
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1---- on the floor: reticulosarcoma 

'------- blood caused by puncture 

Left antroscopy (IV): reticulosarcoma 

Same patient A.V., male, aged 78. The blood vessels 
running caudally via the zygomatic recess terminated 
in suspect tissue, which again turned out to be reticula-

sarcoma. The patient was treated with radiotherapy. 
For one year the patient seemed free of recurrence 
and dissemination ; shortly afterwards, however, he 
died with symptoms indicating a spread i nto the brain. 
Autopsy was not permitted. 



CHAPTE R 1 1  

Discussion 

I n  d i scuss i ng a ' new' method of examination an u nderstandable enth usiasm may 
eas i ly  lead to an overesti mation of the profits that can be obtai ned from it. T he 
concl ud i ng sentence of the article by I l i um ,  Jeppesen and Langebaek75 is a good 
example of th is : 'T h us it  is  worth consideri ng whether or not s inoscopy cou l d  
replace X-ray examination i n  many cases as t he  normal method for max i l lary s i nu s  
exami nation, especial ly when  an  adequate routi ne i n  t h i s  procedu re has been 
attai ned ' .  

T he rap id ity with which and  the degree to wh ich a certai n method of examination 
is  spread cou ld be taken as a criterion to j udge the usefu l ness of th is method. 
Duri ng the last two decades the number of publ i cations on the endoscopy of the 
nose, the nasopharynx and the max i l lary s i n uses has i ncreased to such a degree that 
it is hard to speak of a mere ' i nteressante Spie lerei ' .  T he  far-reachi ng techn i cal 
i mprovements (cold l ight, Hopki ns and Lum i na optics, conti n uous l ight for  d iagnos ing 
and electron flash l ight for photography via the same glass fibre cable, the s i ng le­
lens reflex camera) wh ich have been brought about s ince 1 954 have certai n ly  had a 
great effect u pon th is development. 

T he most stimu lat ing of these developments may be cons idered the opportu n ity 
to obtai n photograph ic  documentation (cf. Ol brich 1 25) , of which the major advan­
tages are : 

a) An objective picture replaces the su bjective descri ption .  
b) On the bas is of objective pictu res better team-d iscussions and  decis ions are 

made possi b le .  
c) By means of repeated documentation the cou rse of a d i sease and the resu lts 

of a therapy can be recorded . 
d) A better transfer of the knowledge concern i ng the anatomy and pathology 

of the upper ai rways can be real ized . 
Ad a)  However accu rate the descr iption of a certai n picture may be, it is v i rtua l ly  

i m poss ib le to avoid i naccu rate descri ptions of gradations such as 's l ightly hyper-
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aemic' , 'much swol len ' .  T hese descri ptions do not on ly  vary from examiner to 
exami ner, but with one and the same examiner the descri ption of, for instance, the 
aspect of the mucous mem brane can also depend on h i s  mood, the aspect of the 
relevant area in preced i ng  patients, etc. At a l ater stage, therefore, a d ifferent 
i nterpretation of the same d i sorder on the basis of photograph i c  documentation 
may resu lt. Moreover, detai l s  that have at fi rst been overlooked may be d iscovered 
later. Without photograph i c  docu mentation th i s  wou ld  requ i re a second examina­
tion. 

Ad b) With the aid of photograph ic  documentation others can repeat the 
exam i nation as it  were, and the various i nterpretations can be d i scussed . When 
certa in  patients are to be treated by a team of special i sts it can be demonstrated 
to the members of the team why a certai n therapy is not or, on the other hand,  
h igh ly  appropriate, the spread of a mal ignant process can be shown exactly, etc. 

Ad c) Especial l y  cases requ i ri ng a lengthy fol low-up  demand photograph ic 
documentation .  T h is app l i es both to mal ignant p rocesses and to ben ign d iseases 
wh ich have a strong tendency to recu r (such as the angiofibroma and the i nverted 
papi l loma) .  T h us we cou l d  establ ish a recurrence of an angiofibroma i n  an eight­
year old boy by comparing s l ides made d u ri ng  subsequent post-operative check-ups : 
a soft tissue mass, wh ich was at fi rst i nterpreted as scar tissue, clearly appeared to 
be i ncreas ing i n  size. Su bsequent angiography demonstrated a recurrence of a 
h igh ly  vascu lar soft tissue mass i n  the area concerned. When at a g iven moment a 
recu rrence of e.g. a nasopharyngeal carci noma i s  establ ished, one can look for 
s igns of th is recurrence on  endoscopic photographs taken previous ly, which may 
contri bute towards a fu rther refinement of the tech n ique  of exami nation. 

Ad d) Most students of med ici ne cons ider the upper ai rways a difficult part of 
the ir  stud ies. With the aid of endophotography, anatomy and pathology can be far 
better ex plai ned. When the student can actual ly see that the mucus transport i n  the 
nose i ndeed takes place in  such a way that puru lent secretion from the max i l lary 
s i n us is t ransported over the torus tubari us, it  wi l l  be far eas ier for h im  to com­
prehend that a s i n usitis may l ead to an otitis med ia. For the same reason he wi l l  
l ater, as a general practitioner, be sooner i nc l i ned to refer a pat ient with a suspect 
l ymph node i n  the neck to the E. N .T .-special i st for fu rther examination. T he same 
argumentation appl ies to special i sts : now that the endoscopic find i ngs can be 
documented photograph ical l y, the val ue of endoscopic exam ination can be far 
better demonstrated . lt i s  also far eas ier to ex plai n new c l in ical views with the aid 
of photograph ic  docu mentation .  

With regard to photograph ic  documentat ion,  a comparison with rad iological 
exami nation wou ld  seem obvious : no sensi b le rad iologist wi l l  X-ray a patient 
without taki ng an X-ray photograph of the chest. T he ex pectation seems j ustified 
that endoscopic find i ngs, too, wi l l  be more and more freq uently recorded photo­
graph ical ly .  

Although the opportun ity of obtai n i ng photograph ic documentation is a great 
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asset, the j ustification of endoscopic examination of the nasopharynx ,  the n ose and 
the max i l lary s i nuses should mai n l y  resu l t  from the degree to wh ich the exam i nat ion 
of these areas is  improved by it .  lt is  not always easy to determine what t h is im­
provement consists i n .  Measuri ng it appears to be imposs ib le .  An object ive i m­
provement of the examination can on ly  be establ ished when a certai n area or 
phenomenon can be exami ned by means of endoscopy, wh ich wou ld  otherwise be 
i naccess i ble .  When, however, a certai n area can also be exam i ned to some extent 
without endoscopy, the degree of i mprovement becomes hard to establ i sh .  T h is 
d isadvantage of not bei ng able to 'prove' the improvement obtai ned by endoscopy 
wi l l  have to be taken for g ranted. 

Nasopharyngoscopy 

I n  the routi ne examination of the nasopharynx ,  as descri bed i n  chapter 4, m i nor 
abnormal ities wi l l  often not be revealed . S ince there is  on ly  a smal l space between 
the soft palate and the posterior pharyngeal wal l ,  only a m inor part of the naso­
pharynx can be seen at the same t ime. T he view is often fu rther restricted by the 
uvu la. Moreover, when the smal l  m i rror is  used, the i l l u m ination of the nasopharynx 
is poor. Also many patients cannot be inspected at a l l  because of retch i ng reflex es. 

In chapter 6 it has been descri bed how with the aid of local anaesthesia and re i ns 
a much better exami nation is poss ib le  when a large mi rror is used. T he angle of 
vis ion, however, i s  sti l l  not sufficient to see the whole of the nasopharynx at the 
same t ime. Both hands of the ex aminer  are engaged in th i s  tech n ique.  

T he nasopharyngoscope meets al l these d isadvantages : a) the en largi n g  effect 
enables a better view of detai ls ; b) because of the wide field of vis ion, an overal l 
p ictu re of the nasopharynx can be obtai ned, wh ich is i m perative for the d iscovery 
of m i nor u n i lateral abnormal ities (see p lates 25 and 37) ; c) as the optics pl aces the 
exam iner's eye at the back of the oropharynx ,  as  it  were, the uvu la is  excluded 
from the field of vis ion and can no longer obstruct the exam i nation ; d) the optics 
replaces both the m i rror  and the tongue depressor, so that m inor operations i n  
t h e  nasopharynx can be carried out u nder view. 

This improved method of exami n i ng the nasopharynx is of the utmost importance 
for d iscovering mal ignant processes i n  the nasopharynx and its d i rect su rrou ndi ngs 
at an early stage (cf. van den Broek25). Bohndorf20 gives two reasons why naso­
pharyngeal carci noma is general l y  d iscovered so late : 1 )  the late occurrence of 
symptoms, wh ich besides are often atypical ; 2) the d ifficult su rvey of t he  naso­
pharynx .  

T he  fi rst reason i s  responsi b le for the late consu ltation of the E .N .T .-specia l i st 
by the patient. When the patient has found  h is way to the E.N .T .-special i st, 
eventual l y, Bloom's remark19 : 'the m issed d iagnosis is  the tragic hal l mark of th i s  
d isease' need not app ly any longer, for the possi b i l ity to exam ine the nasopharynx 
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endoscopical ly has put  an end to 'the i nabi l ity of the physician to make an early  
d iagnosis' (Pang1 29) .  

Natu ral ly, the advantages of improved d iagnosi ng  are equal ly val id for benign 
d iseases, the d iscovery of wh ich is less u rgent, however. 

The use of the biopsy forceps with d ifferently bent shafts (see pictu re 3) has 
proved that with the aid of the midd le two shafts al l p laces of the nasopharynx are 
eas i l y  access ib le .  lt wou ld  seem more pract ical, therefore, to have at one's d isposal 
two fixed biopsy forceps i n  futu re, with shafts i ndentical to the i nterchangeable 
shafts depicted in pictu re 3. 

Nasendoscopy 

The improvement of the exami nation of the nose brought about by nasendoscopy 
is  comparable with that of the nasopharynx brought about by nasopharyngoscopy. 
For certai n areas i n  the nose the improvement can even be cal led 'object ive' .  Thus 
the open i ng of the nasolacrimal duct and the ostia of the paranasal s i n uses can not 
be seen as a ru le i n  anterior rh i noscopy. 

Especial ly the ease with which the sphenoidal osti u m  is revealed by nasendoscopy 
is stri k ing i n  that it can nearly always be seen .  As such nasendoscopy is  a welcome 
add ition to the X-ray photographs of the paranasal s i n uses, on which the sphenoidal 
s inuses are usual l y  the most d ifficult to j u dge. The ostia of the posterior ethmoidal 
ce l l s  are general ly also clearly v is ible .  The ost ia of the max i l lary s inuses, the anterior 
eth moidal cel l s  and the frontal s inuses are to be seen far less frequently. 

Prott's fi nd i ngs1 3 7 ,  that on ly  about a quarter of nasendoscopies reveal the ex istence 
of a real max i l lary osti u m  (i .e. i n  the dorsal part of the h i atus sem i l u naris) ,  was 
confi rmed by us. On ly  after over 600 nasendoscopies d id  we fi rst notice ostia of the 
m idd le  ethmoidal cel l s . I n itial l y  th is may have been d ue to an i nsufficient knowledge 
of nasendoscopic anatomy : these ostia appeared to be situated even h igher than 
we had ex pected. 

The open ings i n  the lateral nasal wal l s how great variations in size. Th is is most 
evident with the orifice of the nasolacrimal d uct, wh ich appeared to vary from a 
smal l s l it i n  the lateral wal l of the i nfer ior meatus, which cou l d  eas i ly  be over­
looked , to a straight passage with a d iameter of 4 mm ,  th rough wh ich a d i rect view 
was poss i ble i nto the lacri mal sac. The so-cal led Hasner's valve appeared to be 
re latively rare. 

A stri ki ng phenomenon almost i nvariab ly fou nd i n  cases of max i l lary s i n usit is is 
the bu lg ing of the posterior fontanel le ,  wh ich may be so strong that the m idd le  
meatus is  complete ly  fi l led with i t .  This bu lg i ng seems to be more or less i rrevers i ble. 
A bu lg ing posterior fontanel le was frequently found i n  cases where antroscopy 
showed no trace of s i n usit is (anymore). I n  those cases the nasal mucosa coveri ng the 
fontane l l e  was not hyperaemic, but p igmentated , which has also been descri bed by 
Messerkl i nger. 
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Z uckerkand l ' 9 1 ,  Onod i 1 2 6 ,  Kubo89, Hajek6' and Wi l kerson J r. ' 78, i .a., descri be the 
poss ib i l ity of maki ng an open i ng i n  the m idd le  meatus for d rai n i ng  the maxi l l ary 
si n us, by way of therapy, i n  cases of chronic maxi l lary s i n usitis. T hey had fou nd that 
these openi ngs are far less i nc l i ned to become stenosed than the antrostom y  to­
wards the i nferior meatus as made i n  the Caldwei i-Luc operation. lt seems worth­
wh i le  to i nvestigate the poss ib i l ities of maki ng such an open i ng in the poster ior 
fontanel le ,  as an endoscopic operation .  Nasendoscopy has shown that the Cald wei i­
Luc and Claoue antrostomies i ndeed have a great tendency to become obl iterated .  

T he use of nasendoscopy can also play a part i n  produci ng a precise d iagnos is  of 
patients with head i nju ries (cf. Strupler1 60 ) .  When there is a trai l of blood i n  the 
nose th is  may he lp  to fi nd out which paranasal s inus is  i nvolved in the fractu re. T h is 
transport of blood from one of the para nasal s i nuses can often sti l l  be seen 1 4  days 
after the accident, in the form of a th i n  trai l  of reddish brown secretion ('o ld 
blood ') . Antroscopy can demonstrate accu rately the cou rse of a fractu re l i ne in the 
wal l of the maxi l lary s inus  (see p late 94) . 

Nasendoscopy has led to a closer contact with the ocul ist. I n  a g reat n u m ber  of 
cases it appeared poss ib le to explai n the success of the dacryocystorh i nostomy or  
its absence by  means of nasendoscopy (see p late 81  ) .  T h is has also been reported by 
Schwartz et al . 1 4 7 •  Nasendoscopic examinat ion of the post-operative progress w i l l  
be  able to  provide good i nformation as to whether certai n modifications of  the  
operation tech n ique may lead to an i mprovement of resu lts. 

What has been said about nasopharyngoscopy also appl ies to nasendoscopy : it  is  
u n l i kely that a general d iagnos ing of mal ignant processes at an ear ly stage wi l l  ever 
be real ized, because the patients consu lt the special i st at such a l ate stage due  to the 
prolonged absence of characteristic symptoms. A 'm issed d iagnosis' i n  the case of 
a suspect anamnesis can certai n ly  be prevented by means of endoscopic exami n at ion .  

For th is  reason ,  a careful endoscopic examination is imperative in  cases of unilateral 
nasal complaints (b leed i ng, secretion, obstruction), for which no cause can be directly 
indicated. T h is becomes al l the more u rgent the older the patient is .  lt is advisable 
in such cases also to carry out nasopharyngoscopy as wel l as antroscopy on the s ide 
of the complai nts (integral endoscopic examination of the upper airways). Nasendos­
copy is also of g reat value  for determ i n i ng the spread of a mal ignant process a l ready 
known to exist. 

T he approach th rough the nose seems less appropriate for endoscopy of the 
nasopharynx, although some, i nc lud ing Semczu k1 47 ,  suggest the contrary. Especial ly 
m i nor asymmetries can be eas i ly  overlooked when the nasopharynx is not exam i ned 
from the med ian plane, and consequently can not be i nspected as a whole. A com­
parison between plates 79 and 80 gives a good impression how difficult in s ize the 
torus tubari us  may seem, for instance, dependent on the d i stance from the optics. 

On the other hand, the nasendoscope i ntrod uced i nto the nasopharynx can be 
successfu l ly used to j udge the upper l imit of the spread of tu mars of the palate and 
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the oropharynx .  Plate 80 shows the u pper l im it of a carci noma of the right tonsi l ,  
seen through the  nasendoscope. 

Observing the movements of the soft palate i n  speech, swal lowing etc, we cou l d  
neither confirm nor  deny the  fi nd i ngs of Pigott1 34 and  Cal nan32 • I n  speech Passavant's 
r idge does i ndeed appear, but it  proved hard to determi ne whether Passavant's 
ridge played a part in the clos i ng mechan ism. 

Antroscopy 

As compared with nasendoscopy and nasopharyngoscopy the improvement i n  the 
exami nation of the upper ai rways is  the most evident in antroscopy. Without 
antroscopy the max i l l ary s i nu s  can on ly  be i nspected by means of an operation ,  i .e .  
by making an open ing i n  the can i ne fossa. One of the reasons why publ i cations on  
antroscopy outn umber those on  nasendoscopy and  nasopharyngoscopy by  far 
u ndoubted ly resu lts from the sensation  of see ing what has never been seen before. 

T he approach through the i nferior meatus has been de l i berately selected by us ,  
because: 

1 )  Pu nctu r ing the max i l lary s i n  us through the i nferior meat us is part of the 
routi ne of every E.N.T .-special ist, so that a ski l l  is ut i l ized that is al ready mastered . 

2) Subcutaneous emphysema resu lt ing from blowing the nose shortly after the 
antroscopy does not arise. l t  may occur, on  the other hand, when the approach 
through the can i ne fossa is used. 

3) T here is  no danger of ph legmon of the cheek after antroscopy in s i n usitis, as 
there is when the approach through the can i ne fossa is used . 

4) With ch i l d ren there is l ess danger of i nj u ri ng the permanent teeth that have 
not come through yet. 

5) I n  the case of s inusitis a polyethylene tube can be i nserted th rough the cann u la 
i nto the s i nus ,  if necessary. With the aid of th is  tu be the si nus  can be ri nsed dai l y  
without new antral pu nctu res being necessary. T h is i s  especial ly important i n  
patients with coagu lation d i sorders and a red uced resistance t o  i nfections. Also 
with ch i l d ren and nervous pat ients it  is an asset to have to pu nctu re once on ly. 

6) When antroscopy is carried out i n  a s i nus  in which there is  a mal ignant 
p rocess, an i m plantation metastas is may develop in the pu ncture tract. T he pu ncture 
tract i n  the l ateral i nferior meatal wal l  can be kept wel l  with i n  the margi ns  of 
d i ssection far more s imply  than the tract s ituated i n  the can i ne fossa. 

lt has to be ad mitted that i n  antroscopy carried out through the i nferior meatus 
the poss ib i l it ies of taki ng biops ies are c learly l i m ited i n  com parison with the 
approach through the can i ne fossa. T h is d rawback is not comp letely met by the 
manoeuvrable biopsy forceps, a lthough with th is  biopsy forceps a major part of 
the max i l l ary s i nus  can be reached . When a certai n poi nt appears to be i naccess i b le  
when antroscopy is carried out through the i nferior meatus, and there is an u rgent 
need of a biopsy from that specific  poi nt, the approach through the can i ne fossa is 
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chosen i n  the second i nstance. The on ly  case i n  which the approach th rough the can i ne  
fossa i s  selected primari l y  i s  when there i s  a tumor of  t he  nose thu s  s ituated that 
the trocar wou ld  pass through or come close to th is  tumor, i fthe approach th rough 
the i nferior meatus were to be used. In al l other cases the fi rst choice is  the approach 
through the i nferior meatus for the reasons mentioned before, in part icu lar those 
u nder numbers 5 and 6. 

I n  1 4  cases out of a series of 585 antroscopies I l i u m  et al.74 cou ld  not punctu re 
the bony wal l of the i nferior meatus, as it was too hard. We were confronted with 
th is problem only once in a series of 700. One patient refused to u ndergo antroscopy 
at the sight of the trocar. In two cases antroscopy t h rough the nose was i m poss ib le  
on account of a septal deviat ion. In  five cases on ly, the s i nus cou l d  not be i n spected 
as a resu lt of bleed i ng. I n  ten cases th is  problem arose i n itial ly, but it cou ld be 
remedied by means of r ins ing (in two of these cases th is  req u i red the use of d i l uted 
xylometazol i n). Secretion ,  too, cou ld  every t ime be so well ri nsed out of the s inus  
as  not to obstruct the v iew. When a s inus  was fi l led with polyps, cysts or  tumor 
tissue to such an extent that hard ly or no l umen was left, it was not considered an 
' i ncomplete antroscopy' by us.  lt was considered i ncomplete, however, when we 
had the impress ion that there must be a fai r l u men ,  but that local polypos i s  of the 
mucous membrane obstructed the v iew. This was the case 20 t imes. (Si nce th is 
d i sti nction was not always checked by means of an operation the n umber  of 20 
is somewhat arbitrary.) When a l arge cyst obstructed the v iew it was dealt with by 
i ncis i ng the cyst with the 'cyst kn ife ' .  Once a perforation towards the parapharyngeal 
fossa was made, when a biopsy was taken from the posterior wal l .  Table 1 g ives a 
s urvey of these data. 

The mucous mem brane of a healthy maxi l lary si nus  is so th i n  that its colou r 
seems yel low because the bony wal l shows th rough.  I n  the healthy max i l l ary s i nus  
many detai l s  can often be seen (see p late 83). On the transit ion of the orbital floor 
to the medial wal l the ethmoidal ce l l s  show through a b lu ish  grey. Th is  is because i n  
these places the bony wal l is extremely th i n  o r  even absent. I n  the rare event of an 

Table 1 

Antroscopy successfu l and without comp l ications i n  95% out of a series of700 (Ju ly  1 972-November 
1 974). 

- --

Causes of fai l u re (9) 
I ncomplete Compl ication Successful 

Patient Septal Osseous Bleed ing (d ue to (perfor. to without 
refused deviation wall tissue i n  parapharyng. comp l ications 

too hard s inus) fossa) 

2 5 20 670 
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iso lated ethmoidit is these p laces are yel l owish as a resu l t  of puru lent secret ion i n  
t he  ethmoidal cel l s  showi ng through.  Ethmoid itis, however, nearly always occurs i n  
corn b i  nation with maxi l l ary s i n usitis. Because the mucous me m bra n e  of the maxi l lary 
s i nus  is  hyperaemic and swol len  in s i n usit is ,  the phenomenon mentioned does not 
occur. I n  a healthy maxi l l ary si nus  the i nfraorbital canal can also general l y  be seen 
in the orbital floor. The frontal recess may be qu ite deep at t imes (see p late 85) . 
I n  the floor of the max i l l ary si n us protrud i ng roots can be observed somet imes 
(see plate 86). Smal l cysts can show up  q u ite n icely i n  photography (see p late 1 04) . 
A smal l  dentogenous cyst often sti l l  has a bony wal l ,  which makes that its aspect 
clearly d iffers from that of a cyst in the m ucous membrane (compare plate 1 05 with 
plate 1 04) . 

When the maxi l lary osti u m  is very narrow, or  narrowed by s i nusitis, the posterior 
fontanel le can sometimes be seen to move to and fro, s imu l taneously with ex- and 
i nsp i ration,  respectively. 

When there is a defect of the bony posterior wal l ,  it moves to and fro i n  that 
p lace, when the mouth is closed and opened, respectively (see plates 92 and 93). 

I nstead of bei ng a hand icap, the smal l  amount of b lood that i nevitably enters the 
s i nus  as a resu lt  of the pu ncture can be regarded as a welcome aid . With the he l p 
of the transport of th is  b lood a good i m p ression can be obtai ned as to how the 
c i l iary epithel i um  in the s i nu s  fu nctions (see plates 88 and 89). In experi ments i n  
which the m ucus transpo rt i n  the max i l l ary s i n us was exam ined endoscopical l y  (by 
means of g ranu les of Dowex lonenaustausch-Harz, 0 200-400 11- •  colou red with 
haematoxi l i n ,  or by means of acrid in orange powder) it appeared that the pattern 
of the m ucus transport in the area round the ost ium often d iffers from that descri bed 
by Messerk l i nger. The cou rse of the transport towards the osti um  is not star- l i ke, 
as a rule, but sp iral-l i ke. In these cases the ost i um is the centre of a wh ir lpool ,  as it 
were. In two patients with frequent ly recu rri ng s i nusitises th is wh irl pool did not 
appear to end in the osti um ,  but to have its centre about two cm lower. Shortly 
after ant ib iotic treatment the s inus was free from secretion with the exception of 
the centre of that wh ir lpool , where a sma l l  amount of pu ru lent secret ion tu rned 
rou nd at a h igh speed , without leavi ng its p lace. This secretion may wel l  have been 
the cause of each new s i n us itis. Although th is phenomenon was observed on ly  
twice, it  does not seem far-fetched to s uppose that i n  a s i nus  with an i ntr icate 
pattern of m ucus transpo rt a s i nusit is is more apt to occu r than i n  a s i nus  with 
the straightforward type of t ransport as descri bed by Messerk l i nger. 

Duri ng the period of recovery the mucous mem brane of the maxi l lary si nu s  can 
be seen to pass through several stages ; from red and swol len ,  via pale and s l ightly 
th ickened it regai ns its normal aspect. Sometimes confusion may arise between the 
pale ,  s l ight ly th ickened m ucosa of a recoveri ng s in usit is and a ch ronic hyperp lastic 
s i n usit is ,  the colour of wh ich is  often also a pale yel l ow. The m ucous membrane of 
the recoveri ng s in usitis is no longer strong ly th ickened and fol lows more or  less 
accu rate ly  the outl i nes of the bony wal l of the s i nus, the l u men bei ng hardly red uced 
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i n  s ize. The mucous membrane i n  the ch ronic hyperplastic s i n usitis, on the other  
hand ,  is evidently th ickened, which may be derived from a comparison between the 
size of the l u men as seen i n  antroscopy and the size of the maxi l lary s i nus  o n  the 
X-ray photographs. 

Antroscopy has shown disti nct ly that in antral puncture a clear r ins ing l iq u i d  
does not mean to say that there is  no  secretion i n  t he  s i nus  (see plate 1 07) . 

I n  order to try to widen the maxi l lary osti um  prior to the pu ncture it is he lpfu l 
to apply a decongestant i n  the midd le meatus. When the maxi l lary osti um  remai ns  
closed a l l  the same (for i n stance because it is  blocked by polypoid antral mucosa) , 
a cons iderable underpressu re may arise when an attempt is made to suck secretion 
out of the s i n us. The effect of such a vacuum-trauma can be seen on p late 1 08, 
namely mu lt ip le m i nor  b leedi ngs i n  the antral mucosa. 

The patient also gives s igns of pai n when aspi ration is attempted i n  the case of 
a blocked osti um .  lt wou ld seem wise, therefore, on ly to ri nse i n  those cases. An 
overpressu re also causes some pai n ,  but in antroscopy no les ions have been fou nd 
on account of it. 

At ti mes an X-ray photograph can be very mis lead i ng.  Our most surpris i ng 
experience in th is con nection was the phenomenon that fu ngous colon ies may g ive 
metal-l i ke opacities on the X-ray photograph .  These may be due to salts contai n i ng 
calci um ,  produced by the fu ngi .  We have encountered th i s  phenomenon several 
t imes al ready (cf. p lates 1 1 0  and 1 1 1 ) . 

The advantages of antroscopy in  mal ignant processes are whol ly comparable with 
those of nasendoscopy and nasopharyngoscopy. 

I l i um  et al.75 and Herberhold64 compared X-ray photographs of the paranasal 
s i nuses with fi nd i ngs from antroscopy. They mention a l arge percentage (38% and 
36% resp.) of false i nformation, given by the X-ray photographs. I l i um  et a l .  g ive 
a q u ite detai led descri ption of these 'errors ' .  A stri k ing featu re of table 2 i n  thei r 
article is that the i r  concl usions are based on rather h igh ly  d ifferentiated X-ray 
d iagnoses. When d iseases of the mucous membrane are d iagnosed on the bas is of 
X-ray pictu res one need not be surprised to find that i nspection by means of 
antroscopy demonstrates the val id ity of the old sayi ng : 'Never d iagnose on  the 
strength of X-ray photographs a lone' .  Table 3 i n  the ir article - wh ich gives 21 2 
cases where no d ischarge was visi b le on X-ray exami nation ,  whereas antroscopy 
did demonstrate such d i scharge - is su bject to s im i lar fai l i ngs. Only when the l u men of 
the maxi l lary s inus  is fi l led part ly by ai r and partly by secretion, wi l l  a fl u id  l evel be 
vis i b le .  When the whole l u men is fi l led with secretion ,  such an ai r-l i qu id boundary 
i s  natura l ly  imposs i ble. The amount of secretion can also be so smal l as to 'disappear' 
completely in the folds  of polypoidal l y  th ickened mucosa. lt is  hard ly  a reveal i ng 
fi nd i ng that a method of exami nation does not conform to a certain requ i rement,  
when it has been establ ished previous ly that th is  wi l l  be poss i b le i n  part of the cases 
on ly. 

X-ray exami nation of the maxi l l ary s i n uses may be expected , however, to answer 
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Table 2 

Verification of the rel iab i l ity of X-ray photographs by means of antroscopy i n  350 cases. 

Find i ngs on the 
X-ray photographs 

No d isease 1 20 
S inus itis 

l i kely 230 

No d isease 

92 

1 8  

F ind i ngs i n  antroscopy 

Cysts S inus  not Sin usitis 
only qu ite healthy evi dent 

6 9 1 3  

30 21 1 61 

the question  whether there is any d i sease or  not. Or, more specifical l y :  s i nusit is 
or  no s i nusit is ? 

I n  a series of 350 antroscopies we have ver ified i n  how far routi ne X-ray photo­
graphs of the paranasal s i nuses (Waters, Caldwe l l) can give i nformation as to whether 
maxi l lary s i n usit is is  l i ke ly or not. The outcomes of th i s  i nvestigation are summarized 
i n  table 2. 

'Cysts on ly' means that there was no secretion in the maxi l l ary s i nus  and that 
no other abnormal it ies of the m ucous membrane cou ld  be seen .  With 'si n us not 
q u ite healthy' we refer to a s i nus  that cou ld be neither classed among 'no d isease' 
nor among 's i n usitis evident' . I n  such a case the mucous membrane was evidently 
th ickened, local l y, or  strongly  hyperaemic, but the s i nus  contai ned no secretion 
and had a good m ucus transpo rt (trai l of b lood) .  The term 'si n usit is evident' 
i ncl udes any type of s i n usitis, both the acute and the chron ic  type, with and without 
secretion. 

When the X-ray photographs s howed no s igns of d i sease in the maxi l lary s inus, 
the re l i abi l ity of th i s  i nformation appeared to be (92/1 20) X 1 00 = 77%. 

When the X-ray photographs clearly i nd i cated maxi l l ary s i nusit is (shadow 
suggest i ng a th ickened m ucous membrane, d iffuse opacity, fl u id l evel) the re l iabi l ity 
appeared to be (1 61 /230) x 1 00 = 70%. 

lt should be noted that the i nterval between the t ime that the X-ray photographs 
were taken and the t ime antroscopy was carried out was from one to two weeks, 
genera l ly. 

I n  view of the d ifferent degrees of re l i ab i l ity of the X-ray photographs, classed 
as 'si n usitis l i kely' and 'no d isease' it seems wise to apply these percentages sepa­
rately, i nstead of taki ng the average (= 73%). 

Ou r  i nvestigation also i nd i cates a lower degree of rel iabi l ity of the X-ray photo­
graphs than has general l y  been taken for g ranted . The outcomes are l ess pess im istic 
for X-ray exami nation,  however, than the figu res fou nd by I l i um  et al . and Herber­
hol d .  

The  i nd ication for a n  antral pu nctu re i n  t h e  case of s i nusitis is  the presence of 
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secretion i n  the affected maxi l l ary s i n us, as r ins ing the s inus  clean is the only treat­
ment poss ib le  by means of a routi ne antral puncture. 

In 14 cases of our series the X-ray photographs suggested a fl u i d  level in the 
maxi l lary s i n us.  In 4 of these 14 cases antroscopy showed that there was only a cyst 
on the floor. This erroneous i nterpretation of the X-ray photograph cou ld  have been 
prevented by also applyi ng a modified Water's view, e.g. the modified Water's v iew 
after Axelsson et al .5 • 

Axelsson et al . i nd icated how, i n  a si mple way, the re l iabi l ity of rad iograph ic  
examination can be raised to BB% with regard to demonstrat ing the presence of 
secretion i n  the maxi l lary s inus  with 'th ickened mucosa' (namely by means of an 
X-ray photograph i n  the Water's view with the patient recum bent on the s ide of 
the affected s i n us). I n  ri nsi ng, the completely opaque maxi l lary s i nuses (X-ray 
photograph) appear to contai n secretion i n  B6% of the cases (Bal lantyne and 
Rowe6 • 7 ;  Vuori nen et a l . 1 73 ; Axelsson et al .5 ) .  

I n  the begi n n i ng of this chapter we al ready quoted I l i um  et a l . 75 : 'Thus i t  is worth 
cons ider ing whether or not si noscopy cou ld replace X-ray examination in many 
cases, as the normal method for maxi l lary s i nus  exami nation, especial ly when an 
adequate rout ine in th is procedu re has been attai ned ' .  

Once X-ray exami nation has establ ished the presence of a d isease that is  restricted 
to the max i l l ary si n uses, it may wel l  be that, after therapy, a check-up by means 
of antroscopy is  to be preferred to new X-ray photographs. The fi rst endoscopy of a 
maxi l lary s i nus  shou ld always be preceded by X-ray examination, however, if on ly  
to  antici pate s u rprises (for instance a very th ick bony wal l or destruction of it). 

L ike Moesner et al . 1 1 5  and Ti mm 1 6 7  we cou ld establ ish no s ign ificant corre lation 
between the macroscopic aspect of the antral mucosa and the m icroscopic p ictu re 
of it. The various types of maxi l lary s in usitis appeared to have no characteristic 
h istological p icture .  

The frontal s i nus, too, is  accessi b le for endoscopy. As th is  si nus  is not often 
affected, we have carried out endoscopy here a few t imes on ly. Access is  gai ned by 
d ri l l i ng a hole i n to the frontal s i nus, j ust wide enough to al low i ntroduction of the 
cannu la, after a smal l i ncis ion has been made j ust below and paral le l  to the i nner  
end of the eyebrow. I f  necessary a tu be can be left i n  the same ho le  for drai nage. 
This operation is  performed under  general anaesthesia. 

Although so far nasopharyngoscopy, nasendoscopy and antroscopy have been 
d iscussed more or  less separately  i n  th is chapter, we should l i ke to emphasize that 
the upper airways ought to be regarded as a single endoscopic area. Especial ly when a 
mal ignant process i s  suspected (for i n stance i n  case of a suspect lymph node), the 
d i agnostic poss i bi l it ies which have been so much improved by endoscopy obl ige 
the examiner  to make fu l l  use of these poss ib i l it ies. Plates 1 23-1 26 and 1 27-1 33 
clearly demonstrate how un predictable the spread of a mal ignant process can be 
on the one hand, and how th is  spread can be d iscovered by means of i ntegral 
endoscopy of the upper ai rways on the other hand.  For this reason ,  the spread of a 
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malignant process i n  the u pper ai rways ought to be establ i shed as accu rate ly as 
possi ble, that is to say by means of tomography as wel l  as endoscopy. An adequate 
therapy is poss ib le on ly, when it is  based on data obtai ned by carefu l exam i nation.  
Only if th i s  cond ition is fu lfi l led there is a poss ib i l ity of i mproving the prognosis 
i n  these mal ignant d i seases. Consideri ng th is, i ntegral endoscopic exam ination of 
the u pper ai rways may be regarded as a move i n  the right d i rection. 



CHAPTE R 1 2  

Summary 

After havi ng expla ined i n  the i ntroduction what area is covered by the term ' upper 
ai rways' , the anatomy and the fu nctions of the nasopharynx, the nose and the 
paranasal s in uses are d iscussed i n  chapters 2 and 3, respectively. 

The upper ai rways form an area d ifficult to reach for examination, even for the 
trai ned special i st. I n  th i s  exami nation a predominant p lace is  occupied by i nspection.  

In  chapter 4 a n umber of the many a ids and appl iances have been shown, developed 
in the course of t ime to improve the poss ib i l ities of i nspect ing the upper ai rways. 
On ly  a smal l n umber of these i nstruments have remai ned i n  use : the e lectric lamp 
and the head m i rror for the i l l um i nation of the natural l y  dark cavities, the nasal 
specu l u m  for anterior rh i noscopy, the tongue depressor and the m i rro r  for 
posterior rh i noscopy. For a long t ime the only tech n iq ues avai lable for the exam ina­
t ion of the paranasal cavit ies were the u n rel iable method of transi l l um i nat ion by 
means of electric l ight and the d iagnostic pu ncture. 

Especial ly for the exami nation of the paranasal s inuses rad iograph ic  i nvestigation 
was a great improvement. 

I n  chapter 5 the endoscopic exami nation of the upper ai rways has been d iscussed . 
Thanks to cu rrent methods of endoscopy there are hard l y  any l im its to the i nspec­
t ion of the nasopharynx (nasopharyngoscopy ), the nose (nasendoscopy) and the 
maxi l lary s i n uses (antroscopy ) . 

The optics for endoscopy of the Hopkins and Lum ina types, provided with cold 
l ight by means of g lass fi bres, make that photograph ic  documentation of the endos­
copic find i ngs can be eas i ly  carried out. The advantages of this photographic 
documentation are : 

1 )  An objective picture replaces the subjective descr iption. 
2) On the bas is of objective pictu res better team-d iscussions and decis ions are 

made possi ble. 
3) By means of repeated documentation the cou rse of a d isease and the resu lt  

of a therapy can be recorded. 
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4) A better transfer of the knowledge concern i ng the anatomy and pathology 
of the upper ai rways can be real ized . 

I n  chapter 6 the methods of endoscopy of the upper ai rways have been reported 
as they are carried out by us.  They are as fol lows : 

A) Nasopharyngoscopy: with the aid of 8 mm Lum i na optics, i ntroduced through 
the mouth i nto the oropharynx, after the soft palate has been pu l l ed forward with 
re i ns, after local anaesthesia of the nose, nasopharynx and oropharynx. 

B) Nasendoscopy: with the aid of 4 mm Hopki ns  optics, after local anaesthesia 
and decongestion of the nasal mucosa. 

C) Antroscopy: with the aid of the same 4 mm Hopki ns optics, wh ich are i ntroduced 
i nto the maxi l lary s i nuses through a can nu l a  which i s  i nserted th rough the i nferior 
meatu s  with the aid of a trocar, after local anaesthesia and decongestion of the 
nasal mucosa. 

For th is  local anaesthesia oxi buprocai ne HCI 1 %  wfv is mostly used, for decon­
gestion xylometazo l i n i  HCI 0.1 % wfv. 

In the nose and the nasopharynx it is  possi ble to take biopsies u nder view. For 
use in antroscopy a manoeuvrable 'b l i nd '  biopsy forceps has been developed. 

In chapters 7, 8 and 9 the superiority of the endoscopic examination of the upper 
airways has been demonstrated by means of nasopharyngoscopic, nasendoscopic 
and antroscopic colou r photographs, respectively. 

In chapter 1 0, also on  the basis of endoscopic p ictu res, five exam pies have been 
given of patients, where the th ree methods of endoscopic exami nation were 
combi ned, resu lti ng i n  a complete p icture of the extent of the d iseases i n  these 
patients. 

In chapter 1 1  it has been i nd icated how nasopharyngoscopy, nasendoscopy and 
antroscopy together form a method of examination, which has fou nd a permanent 
p l ace i n  oto-rhi no-laryngology. lt enables a better i nsight i nto the anatomy, the 
physiology and the pathology of the u pper ai rways. 

I n  future it shou ld  also be poss ib le  to perform mi nor operat ions i n  the nose u nder 
view, with the aid of endoscopy. 

Us ing antroscopy we verified the rel iabi l ity of X-ray photographs of the maxi l lary 
s i n uses. This appears to be smal l e r  than is  general ly supposed : 73% i nstead of 
86-88%. This does not alter the fact that antroscopy ought to be preceded by 
rad iograph ic  exami nation. 

When  a patient shows symptoms suggest ing a mal ignant process in the head and 
neck region, endoscopic exam inat ion ought to take place as soon as poss i b le to 
estab l i sh  or  exclude the existence of such a growth.  Antroscopy through the can i ne 
fossa i s  contrai nd icated here. Especial l y  i n  these cases it is essential to regard the 
endoscopy of the upper ai rways as a whole (Integral endoscopic examination). 

Si nce mal ignant processes i n  the u pper ai rways often cause characteristic 
symptoms at a late stage it i s  not l i kely, u nfortunately, that the endoscopy of this 
region wi l l  i ndeed lead to an ear ly  d i agnosis, putti ng as ide an accidental fi nd i ng. 
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These i mproved methods of exam ination shal l ,  however, lead to a more adequate 
treatment of these d iseases, which shou ld resu lt  in a red uction of the n u mber 
of recu rrencies (secundary prevention) . 
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