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Introduction 

The original  segregat ion  b y  ALBRECHT and  ARZT in 1910, the  descr ip t ion  in  the  
Amer ican  l i t e ra tu re  b y  WA~THI~ in 1929 and  the  h is togenet ic  and  embryologic  
s tudies  of THOMeSO~ and  B~YANT in 1950 have  been miles tones  in the  h i s to ry  
of pap i l l a ry  c y s t a d e n o m a  l y m p h o m a t o s u m  (PCL). The t u m o r  is benign  and  the  
clinical p rob lem consists in d i f fe rent ia t ion  of PCL from o ther  neoplasmas .  Studies  
of the  ep i the l ium of PCL have  been l imi ted  to  descr ip t ions  of oxphil ic ,  granular ,  
pseudos t ra t i f ied ,  non-ci l ia ted ,  co lumnar  ep i the l ium (FooTE and  F~AZ]~LL); classi- 
f icat ion of these  cells as oncocytes  and  specula t ion  regard ing  the i r  degenera t ive  
or senescent  na tu re  (HAMPERL [1 ]). ROTH et al. in the i r  su rvey  of oxyphi l ie  cells 
s ta te  t h a t  these cells are f i l led wi th  mi tochondr ia .  I t  is the  purpose  of th is  
pape r  to  i l lus t ra te  the  u l t r a s t rue tu re  of PCL and  discuss these  observat ions .  

Material and Methods 
Portions of three tmnors, histologically characteristic of PCL were fixed in phosphate buf- 

fered osmium tetroxide (MILLO~I~) and embedded in Epon 812 (LuFT). Unstained one-half- 
micron-thick sections were examined by phase microscopy or were stained with paraphenylene- 
diamine (Estable-Puig) and examined by light microscopy. Sections showing silver to gold 
interference colors were stained with uranyl acetate or lead citrate (I~Y~OLDS) and examined 
in an RCA 3 F at 50 KV. Other portions of the tumors were fixed in neutral formalin or 
Regaud's fixative, processed into paraffin, cut at 6 microns and stained with hematoxylin and 
eosin and Bens]ey's acid analine fuchsin. 

Observations 

The charac te r i s t ic  gross and  l ight  microscopic  appea rance  of PCL are well 
known.  The  g r a n u l a r i t y  of the  cy top l a sm is due to  the  presence of m a n y  mi to-  
chondria .  These are  r ead i ly  seen wi th  phase  con t ras t  mic roscopy  (Fig. 1) or in the  
sections f rom the  t issue f ixed in l~egaud 's  f luid and  s ta ined  wi th  Bens ley ' s  acid  
anal ine  fuchsin.  

1. Basal cells. The po lygona l  basa l  cells are  set upon  a fine basemen t  mem-  
brane  t h a t  is occasional ly  th rown  in to  folds. The l a te ra l  and  apical  por t ions  of 
the  cell wall  form fine f inger- l iker  pro jec t ions  t h a t  i n t e rd ig i t a t e  wi th  those  of 
ad j acen t  cells. Desmosomes are seen in f requen t ly  be tween  basa l  cells t h a t  have  
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Fig.  1. This  phase  pho tomic rog raph  i l lus t ra tes  two v a r i a n t s  of the  epi thel ial  cells. I n  the  six cen t ra  
apical  cells t he  c y t o p l a s m  has  a fine ves icu la r  appearance .  The  apical  cells la te ra l ly  and  the  basal  
cells h a v e  a dense,  a lmos t  un i fo rm  t e x t u r e  in  which  s l ight ly  da rke r  dots,  rods,  and  c o m m a s  arc  seen. 

The  larger ,  apical ly  located,  b lack dots  are  lipid. 5~agnification, 1,700 • ( reduced to 19/20) 

Fig .  2. (Capt ion see page  197) 



MALCOL~ I~.McGAvlCAI~: The Ultrastructure of P~pillary Cystadenoma Lymphomatosum 197 

F i g .  2. C h a r a c t e r i s t i c s  of  t h e  b a s a l  e p i t h e l i a l  cel ls  a r e  s h o w n  in  t h i s  l o w  p o w e r  e l e c t r o n  m i c r o g r a p h ,  
O c c a s i o n a l l y ,  a d e s m o s o m e  is  i n t e r s p e r s e d  b e t w e e n  t h e  i n t e r d i g i t a t i n g  l a t e r a l  c y t o p l a s m i c  f i n g e r s .  
C l u s t e r s  of  t o n o f i l a m e n t s ,  m i t o c h o n d r i a  a n d  r i b o s o m e s  f i l l  t h e  r e m a i n i n g  c y t o p l a s m .  T h e  c o n n e c t i v e  
t i s s u e  s p a c e  is  b o u n d e d  b y  b a s e m e n t  m e m b r a n e ,  a b o v e  t h a t  of  t h e  e p i t h e l i u m  a n d  b e l o w  t h a t  of t h e  

c a p i l l a r y  e n d o t h e l i u m .  M a g n i f i c a t i o n ,  9 ,500 • ( r e d u c e d  to  1~/.~) 

F i g .  3. A t a n g e n t i a l  s e c t i o n  of t h e  e p i t h e l i u m  in  w h i c h  a n  a p i c a l  cel ls  is  s e e n  e x t e n d i n g  to  t h e  b a s e m e n t  
m e m b r a n e  b e t w e e n  t w o  b a s a l  cel ls .  T h e  n u m e r o u s  m i t o c h o n d c i a  a r c  a p p a r e n t .  I n  a d d i t i o n  a f e w  l i p id  
v a c u o l e s ,  i r r e g u l a r l y  s h a p e d  d e n s e  b o d i e s  of  u n k n o w n  n a t u r e  a n d  r i b o s o m e s  a r e  p r e s e n t  w i t h i n  t h e  
c y t o p l a s m .  A p o r t i o n o f  a p o I y m o r p h o n u c l c a r  l e u k o c y t e  is s e e n  on  t h e  r i g h t .  M a g n i f i c a t i o n ,  8,000 x 

( r e d u c e d  t o  1"/~o) 
14" 
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few tonofilaments. In  cells having bundles or sheaves of tonofilaments, an ultra- 
structural manifestation of squamous metaplasia, desmosomes are more frequent. 
The cytoplasm contains many  mitoehondria, ocasional oval to club-shaped 
membrane limited dense bodies, scattered lipid vacuoles, a few strands of ergasto- 
plasm and scattered ribosomes (Figs. 2 and 3). Polymorphonuelear leukocytes 
are seen on occasion migrating through the epithelium, between the cells (Fig. 3). 

2. Apical cells. These cells, with their apically located nuclei, extend between 
the basal cells to abut  on the basement membrane.  The cytoplasmic constituents 
are similar to those of the basal cells with the dominant organellc being the mito- 

ehondrion. Tonofilaments and des- 
mosomes are seen infrequently. 
Apieally the cells are joined by 
terminal bars. A thin rim of apical 
cytoplasm becomes free of mito- 
ehondria and forms a ' terminal web' 
that  contains smooth-walled vesicles, 
tubules and a few ribosomes. Elec- 
tron-dense-membrane-limited vacu- 
oles are found in this zone. The 
luminal surface is studded with 
short irregularly spaced mierovilli 
(Fig. 4). 

3. Mitochondria. Two types of 
mitoehondria are found in these 
epithelial cells. The predominant 
one is the generally observed type 
of mitochondrion (Fig. 5). The less 
frequent type of mitochondria are 
2- -3  times larger and the cristae 
form closely packed sheaves or la- 
mallac (Fig. 6). The mitochondrial 
matr ix  is moderately electron 
opaque. Dense bodies are not ob- 

Fig.  ~. The  v a r i a t i o n  in  the  p a c k i n g  of m i tochond r i a  served. 
seen in Fig.  1 is i l lus t ra ted  here. I n  the  cell on the  4. Stroma and Lymphoid Tissue. 
lef t  the  mi tochondr i a  are  packed  one i m m e d i a t e l y  Beneath the basement membrane 
n e x t  to another ,  whereas  in  t he  cell to  the  r i gh t  the  
mi tochond r i a  t h o u g h  increased  in number ,  are  i s  a connective tissue space c o n -  
s o m e w h a t  separa ted .  The  t e r m i n a l  ba r s  are  read i ly  

seen. Magnif ica t ion ,  1%000 x raining collagen, fibrocytes, and 
occasional imflammatory cells. This 

space is traversed by capillaries tha t  have an endothelial lining of the fcnes- 
t ra ted type found at sites of active fluid transport  (B~N~ETT, LUFT, and 
H A M P T O N )  and an occasional lymphatic  (Fig. 2). The lymphoid tissue conforms 
in structure to tha t  of a lymph node with a peripheral sinus lined by  retieu]ar 
cells and the underlying cortex and medulla (CLARK [l]). 

Discussion 
These observations confirm the absence of cilia noted by  T~oMPsoN and 

BRrA~T. The absence of cilia supports the thesis tha t  these tumors are not derived 



]~'ig. 5. The  closely packed,  r e l a t ive ly  un i fo rm  m i t o c h o n d r i a  in  t he  midpo r t i on  of an  epi thel ia l  cell 
are seen in the  e lee t ron-micrograph ,  A t  the  u p p e r  left,  in  ano the r  cell, the  mitoehonch' ia  are  swollen. 

Magnif ica t ion ,  11,500 • ( reduced to 1'[20) 

Fig.  6. The  a d m i x t u r e  of no rma l  s ized mi tochond r i a  w i t h  six en la rged  ones is seen in  th is  e lect ron 
mie rograph .  The  cr is tae  mi toehondra le s  fo rm lamel la r  a r r a y s  in  the  en la rged  mi tochond r i a  and  w h e n  

cu t  hor izonta l ly  the  m a t r i x  appea r s  b lu r red  as in  t he  mi tochond r ion  j u s t  r i g h t  of center .  
Magni f ica t ion ,  24,000 • ( reduced to 19/~0) 
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from the branchial apparatus of the foregut, in that structures derived there- 
from contain ciliated cells; e.g., thyroid (BAv]~ and McG~AvAN), thymus 
[CLA~K (2)], parathyroid (RoTH and MU~GE~) , branchial cysts and sinuses, and 
thyroglossal duct cysts. 

The light or dark appearance of certain epithelial cells (Figs. 1 and 4) is due to 
variation in the packing of mitochondria. In the dark cells the mitochondria are 
packed tightly and their matrices are opaque. In the light cells the mitochondria 
are separated and their matrices are less opaque. 

The presence of many mitochondria in these cells poses questions to which ans- 
wers are not readily apparent. The structurally most closely related normal cells 
are those in the striated ducts of the parotid ( B A u ~  and MCGAV~A~). These 
cells have tile structural specialization, numerous infoldings of the basalar plasma 
membrane enclosing mitochondria, associated with fluid transport and the under- 
lying capillaries have fenestrated endothelinm. That  there be mitochondrial 
proliferation in the epithelial cells of PCL, in the absence of obvious functional 
need, is contradictory to the thesis that  structural differentiation accompanies 
functional specialization. Thus, it may be assumed that  these mitochondria are 
abnormal. The abnormality (ies) may be in a particular enzymatic function or 
more probably an imbalance in feedback control mechanisms, as suggested by 
LVFT and coworkers. 

TREMBLAY and TI~EMBLAY and PEA~SE have shown, in vitro, that  the Aske- 
nazy cells of the thyroid contain oxidative enzymes and 'high levels' of cyto- 
chrome oxidase and adenosine triphosphatase activity. Assuming comparable 
in vivo capacities an hypothesis that  the oxyphils have escaped from the inter- 
dependent controls of aerobic and anaerobic oxidation is tenable. 

Some generally applicable theory is requisite to explain the distribution of 
oxyphils (oncocytes) in various epithalia (tIAMPERL [2]). Clinical correlations 
with altered function are limited. Hashimoto's thyroiditis is generally accompani- 
ed by hypothyroidism. ROTII and MuNo~I~ found little or no correlation between 
the number of oxyphils and the functional states of the parathyroid. In fact, 
they describe a case of hyperparathyroidism in which the adenoma was composed 
of oncocytes. 

Within the limited sampling of this study variation has been found in the ex- 
tent  of the mitochondrial hyperplasia. This observation is supported by the light 
microscopic studies, in which a gradual transition to the oncocytes is noted. This 
may reflect the extent or duration of the requisite stimuli. The significance of the 
two types of mitochondria is unknown. They do not appear attributable to fixa- 
tion artifact. The absence of mitochondrial granules is not surprising considering 
the duration of hypoxia during the meticulous dissection of these tumors (T~vM~, 
GOLDBLATT, and STOWELL). 

Though our observations on oncocytes in other sites are limited certain dif- 
ferences between the oncocytes in PCL and those of an oncocytoma (oxyphil 
adenoma) of the submandibular gland have been noted. These are, briefly, the 
absence of two structural forms of mitochondria and the presence of intramito- 
chondrial accumulations of glycogen in the oncocytoma. 
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Summary  

The u l t rasbrue ture  of p a p i l l a r y  c y s t a d e n o m a  l y m p h o m a t o s u m  (PCL), War -  
th in ' s  tumor ,  of the  p a r o t i d  sa l iva ry  g land  has been descr ibed.  The oncocyt ic  
cells are f i l led wi th  mi tochondr ia .  Two morpho]ogic  forms of mi tochondr i a  are 
seen. The  cells of the  s t r i a te  duc ts  in the  no rma l  paro t id ,  have  specia l iza t ions  
assoc ia ted  wi th  f luid t r a n s p o r t  and are  s t ruc tu ra l l y  mos t  nea r ly  akin  to the  oxy-  
phils.  The  subcel lular  hype rp l a s i a  of mi tochondr i a  m a y  be a mani fes ta t ion  of 
a b e r r a n t  funct ion.  

Die Ul t r a s t ruk tu r  des papill~iren r  l ymphomatosnm 
der Parot isdri ise  

Zusammenfassung 

Die onkocyt~ren  Zellen s ind voll  yon  Mitochondr ien .  Zwei F o r m e n  yon Mito- 
chondr ien  sind nachweisbar .  Die Zellen der  Streifenstf icke (Speichelrohre)  der  
no rma len  Paro t i s  bes i tzen besondere  E inr ich tungen ,  die mi t  dem Flfissigkeits-  
t r a n s p o r t  in Z u s a m m e n h a n g  geb rach t  wcrden,  und  s ind ges ta l t l ich  am ns  m i t  
den oxyphi len  Zellen ve rwand t .  Die subcellu]i~re Hype rp l a s i e  der  Mi tochondr ien  
kSnnte  Ausdruck  einer abwegigen F u n k t i o n  dars te l len .  
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