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PITUITARY TUMORS are common incidental findings in 













 









Pituitary tumors are abnormal growths that develop 
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Objectives: 1.To understand current methods of diagnosing pituitary tumors 2.To understand current methods of treating pituitary tumors 
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Pituitary adenomas are among the most common. Sphenoid sinus anatomy and suprasellar extension of pituitary tumors 
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An Overview of Pituitary Tumors RICHARD G. BERRY, M.D. and HOWARD J. CAPLAN, M.D. Jefferson Medical College, Philadelphia, PA 19107



ABSTRACT Tum ors arising in and around the hypophyseal fossa can cause symptoms by com pression of surrounding structures or, in the case of adenom as aris ing from the adenohypophysis, by hypersecretion of horm ones. Until re cently, adenom as of the hypophysis have b een classified on the basis of light m icroscopy into chrom ophobe, eosindphilic and basophilic. Presently available m ethods of histochem istry, immunocytology, electron m icros copy and horm one assays make available a biological classification of these adenom as into two groups: (I) adenom as w ithout secretory activity and (II) adenomas with secretory activity. Amongst the latter are included somatotroph adenom as, prolactin cell adenom as, m elanocorticotroph adenom as and thy rotroph adenomas. Many of the large group of tumors formerly called “chro m ophobe” can now be reclassified am ongst the secretory adenomas. Introduction Tum ors of the hypophysis and its envi rons constitute an im portant portion of the clinical experience of the neurologist, n e u ro su rg e o n , ophthalm ologist, e n d o  crinologist and radiotherapist. H ypoph y se a l a d e n o m a s th e m s e lv e s a c c o u n t for from 7 to 17 percent of brain tumors. The rather m undane classical descriptive histopathology of hypophyseal adenomas has b e e n replaced in the past decade or so by a fascinatingly sophisticated ap proach com bining histochem istry, elec tron m icroscopy and im m unochem ical techniques. The result is a better correla tion of endocrine activity w ith the cell types involved. This was based upon the isolation of the individual hormones of the hypophysis and of releasing and in 



hibiting factors of the hypothalam us. The a b ility o f th e e n d o c rin e laboratory to m easure blood levels of these hormones and even to m easure horm one production from tum or cells in vitro has enhanced the understanding of the clinician. At the sam e tim e, refined neurosurgical te c h  niques using m icrosurgery, coupled w ith radiological diagnosis o f small lesions by polytom ography, have b en efited the p a tie h t w ith m icro ad en o m as, th o u g h t once to be pathological curiosities. T h e p re s e n t p a p e r w ill su rv e y th e highlights of pituitary tumors from an h is torical perspective, first m entioning some o f th e parapituitary lesions of concern to the clinician in diagnosing hypopituitary function. A review of the developm ent of the hypophysis follows to aid in under
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standing the origin of adenohypophyseal cells and th e ir neoplastic counterpart. T he cytology o f the norm al gland w ill lead to a description of the classical con c e p ts of adenom as of th e hypophysis. Finally, som e highlights of recen t d e  velopm ents toward a functional classifi cation o f adenom as w ill com plete this overview. Parahypophyseal Tumors T he hypophysis resides in a uniq u e position below the hypothalam us, w ithin the sella turcica of the sphenoid bone. It is co n n ected by a short stalk or infundibulum w ith the hypothalam us. Thus it is anatom ically related to brain, rostral cranial nerves, anterior cerebral blood su p p ly , c a v e rn o u s sin u s a n d n a so  p h a ry n x . E x p a n d in g tu m o rs of h y p o  physeal origin can cause symptoms by com pression of these structures. By the sam e token, neoplasm s o f surrounding tissues can m im ic the suprasellar p itu i tary tu m o r, w ith re s u ltin g e n d o c rin e symptoms from com pression or d estruc tio n of hypophysis, stalk or h y p o th al amus. T hese lesions include gliom as of optic nerve, chiasm and hypothalam us. They are usually ju v en ile astrocytomas and most frequently occur at a younger age than hypophyseal adenom as. More rarely e n c o u n te re d are ectopic pinealomas or germ inom as and other teratoid neoplasm s. In an ad ult, m eningiom as arising from th e dura surrounding the sella turcica and occasionally aneurysm s of the in te rn al carotid artery m ust be considered. Lastly, there are three groups of lesions arising from hypophyseal structures or anlage and m etastatic carcinom as to be m entioned. C raniopharyngiom as are suprasellar, occasionally also intrasellar, neoplasm s usually of childhood and adolescence but ranging in our series from new born to 69 years. Male patients predom inate. The
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in c id e n c e is a b o u t 3 p e rc e n t of brain tumors. Symptoms arise from com pres sion of surrounding structures and are m ore frequently visual in nature w ith as sociated headache. Signs of hypothalam ic and hypophyseal stalk d estruction are often observed. T h eir origin was at one tim e considered to be from cell rests of the developing R athke’s pouch. The ar gum ent, however, for including them as epiderm oid cysts is advanced by Russell and R ubinstein.25 T hey are com posed of s tra tifie d sq u a m o u s e p ith e liu m w ith transition to colum nar cells w hich are ar ranged in a characteristic trabeculated pattern. R athke c le ft cysts are rare cystic le  sions of cu b o id al to pseu d o co lu m n ar, often ciliated epithelial cells. They arise w ithin the sella and may cause symptoms o f h y p o p itu ita rism or ex ten d into the suprasellar region com pressing the optic chiasm .3 Such lesions are presum ed to arise from expansion of residual m icro cysts of R athke’s pouch origin. Gliomas arising from the pars nervosa o f th e gland are rarely reported b ut an occasional neoplasm called a granular cell m yoblastom a presum ably arises from p itu ic y te s o f th e n e u ro h y p o p h y sis or sta lk .8,16,28 M e ta s ta tic tu m o r s to th e hypophysis usually occur in the pars n e r vosa and may b e p resen t in as m any as 26.6 p ercen t o f cancer patients.5 M ost frequently the prim ary lesion is in the breast.16 D evelopm ent of the Hypophysis T he posterior h a lf of thè organ is d e rived from neuroectoderm al tissue as a dow nw ard extension o f the floor of the forebrain to becom e the floor of the third ventricle. The inferior and lateral walls of this ventricle contain the neurosecretory cells o f th e hypothalam us. T he hypo physeal stalk or infundibulum contains the axons of these neurosecretory cells in passage to the posterior hypophysis or
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pars nervosa. The horm ones secreted by the pars nervosa from th e hypothalam ic cells are oxytocin and vasopressin. Since the late 19th century, the deriva tion of the epithelial glandular anterior lobe of the hypophysis has b e e n assum ed to be ectoderm al derivitives of the prim i tive stom odeum as Rathke’s cleft which, w hen closed at its buccal end, becom es R athke’s pouch. R ecent em bryological data by Pearse and Takor Takor24 in the chick c ast d o u b t on its orig in in th e stom odeum a n d su g g est a n e u ro e c to  derm al derivation of the adenohypoph ysis also. Be th at as it may, the cells d e  rived from Rathke’s pouch becom e the horm one producing cells of the adeno hypophysis. From these cells arise the m ost f re q u e n t n e o p la sm s o f th e hypophysis, the pituitary adenomas. Cytology of the Adenohypophysis The tinctorial and m orphological char acteristics of the adenohypophyseal cells w ith the lim ited techniques available in the first three or four decades of this cen tury resu lted in the classification of the cells into those containing granules w ith an affinity for basic dyes or for acidic dyes, th e chrom ophil cells, basophilic or acidophilic (eosinophilic), respectively. The largest group of cells containing var ying am ounts of cytoplasm b u t no appre c iab le g ran u la tio n was re fe rre d to as chrom ophobic. The goal of the m orphol ogist has b e e n to correlate the known horm one production of the hum an gland w ith th e cytology. H yperplasia of the e o s in o p h ilic c e lls h a d long b e e n as sociated w ith gigantism or acrom egaly and th u s w ith g ro w th h o rm o n e. T h e basophilic cells w ere apparently related to adrenal gland function, but the large g ro u p o f c e lls w ith o u t g ra n u le s, th e c h ro m o p h o b es, p re s e n te d an enigm a. Small cells w ith little or no cytoplasm scattered throughout the gland w ere con sidered “c h ie f cells” or “ stem cells” from which the chrom ophil storage cells were



derived and from w hich the larger non granulated chrom ophobe cells also arose. T he larger cells w ith no granules re m a in e d la rg e ly u n id e n tif ie d u n til Pearse,23 using the periodic acid Schiff (PAS) stain, related m any of these to the basophil series and called the PAS+ cells “ m ucoid” cells because of th eir glyco pro tein content. G row th horm one and prolactin are sim ple proteins w ith affinity for acidic dyes. The more com plex glyco proteins of thyrotrophic, luteinizing hor m one and follicle stim ulating horm one w ere stained w ith PAS and w ere clas sified am ongst the m ticoid series. T he c e ll s e c re tin g A C T H w as o rig in a lly thought to be a follicle cell b u t these lat ter cells are now considered to be phago cytic, related to the breakdow n of paren chymal cells.7,9 T he corticom elanotrophs, p o ly p e p tid e s p e rh a p s c o m b in e d w ith protein, may be agranular or be PAS + . T he probability has been advanced that th e c h ro m o p h o b e stem c e ll d o es not exist; all cells as they develop carry sec retory potential.7 Thus, the goal o f relating a sirigle cell to a single horm one aw aited th e com  b in ed techniques of electron microscopy, histochem istry and, especially, im m une1 flu o re sc e n t cytology. T h e s e are w ell s u m m a riz e d in recen t p u b lic a  tions.2,16,20,26,30 The outcom e is tabulated as follows: A. Sim ple Proteins (Eosinophilic) (Orange G.+ ) 1. Growth horm one (GH) (STH) Orange G + 4,10,12 E lectron m icroscopy (EM); 350 nm abundant PAS negative 2. Prolactin (PRL) (LTH) Erythrosin (carm oisine)+4,12 EM : 200 to 900 nm (sparse) PAS negative B. M ucoproteins (Basophilic) (PAS + ) 1. G onadotroph a. Follicle stimulating hormone (FSH)
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b. L uteinizing horm one (LH) EM : 200 to 250 nm 2. T h y ro id s tim u la tin g h o rm o n e (TSH) EM : 150 to 200 nm C. Polypeptides (Basophilic) (PAS + ) 1. C orticom elanotrophs6 a. A drenocorticotrophic horm one (ACTH) b. M elanocyte-stim ulating horm one (MSH) EM : 300 to 400 nm. D. “ C hrom phobes” (no horm one production) 1. Follicle cells7,9,16 EM : No granules 2. Those cells w ith no visible gran ules by light microscopy can be dem on strated by proper techniques, including electro n m icroscopy, to belo n g to one of the other categories. T hat adenom as com posed o f these cells lack endocrine activity may be due to the inability to m easure the horm one output, perhaps subtly altered by the neoplastic condi tion o f the cell or by its effect on sur rounding parenchym a.) Adenomas of the Hypophysis Until recently it has been routine to classify adenom as of the hypophysis ac cording to the predom inant cell type as dem o n strated by th e light m icroscope and using hem atoxylin and eosin or tri chrome stains, supplem ented by PAS and o ran g e G. T h u s, th e y w e re e ith e r chrom ophobe, eosinophilic, basophilic or mixed. An occasional m alignant variety was observed.13,19 T hey varied in size from incidental occult adenom as (micro adenomas), as seen in up to 22.5 percent of autopsy specim ens, to massive en cap  sulated structures extending beyond the confines of the sella superiorly, inferiorly or into th e cavernous sinus. T he vast majority o f th ese adenom as w ere clas sified as chrom ophobe because specific
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granules w ere either not dem onstrated or w ere m issed. T he presenting com plaints w ere usually the result of suprasellar ex tension. H orm one secreting adenom as, such as those in acromegaly, w ere less common. Most series of hypophyseal adenom as show a high proportion of nonsecreting “ c h ro m o p h o b e ” tu m o rs .13, 16,19,20,26,27 In 131 biopsy cases of pituitary adenomas studied by us since 1960, the presenting sym ptom s w ere ophthalmologic in 92 (70 percent) and endocrine dysfunction in 20 (15 percent). T he rem ainder com plained of both endocrine and visual dysfunction. O f the 20 patients w ith prim arily endo crine symptom s, 60 percent w ere seen betw een 1972 and 1978. The close as sociation w ith an eye hospital explains m uch of the bias, b u t the fact rem ains that most of the patients presented w ith signs of s u p ra c e llu la r e x te n sio n of a tu m o r w hich begins w ithin the confines of the sella. The recen t increase in horm one secreting adenom as presum ably reflects refined clinical laboratory techniques to m e a su re c irc u la tin g h o rm o n e s, x-ray p o ly to m o g ra p h y o f th e s e lla a n d an aw areness on the part o f the physician. The dem onstration that m icroadenom as can cause early endocrine symptoms b e  fore routine skull x-rays are abnorm al is w ell docum ented by W ilson and D em p sey31 in whose recent series the propor tion o f secreting to nonsecreting adeno mas is reversed. In h y p o p h y seal adenom as, th e tin c  torial q u a litie s, ev en cytoarchitecture, vary w ith fixation and w ith such intravitum degenerative changes as cysts and hem orrhage.17 The degree of granulation varies w ith the secretory phase o f the cell, as does the appearance of the nuclei. In a phase of active secretion, there is not only nuclear and nucleolar enlargem ent, b u t there is a decrease in cytoplasm ic granulation w hereas in the less active phase, granulation increases and nuclear size decreases. D ense granulation occurs



98



B E R R Y AND CA PL A N



in th e sto ra g e p h a s e .20 C e lls o f an adenom a may thus appear to be agranular or chrom ophobe, d ep ending on their sec retory activity w h e n exam ined by the light m icroscope w ithout special stains to a c c e n tu a te e a sily m is s e d d is p e r s e d granules. P asteels e t al21 have show n th a t no single m ethod of investigation alone will give adequate inform ation on the func tional status of adenohypophyseal cells w ithin adenom as; electron m icroscopy, im m unofluorescence and horm one as says m u st b e c o m b in e d w ith h is to  chem istry. L andolt16 w arns that it is a mistake to believe that neoplastic cells m ust be identical w ith the horm one pro ducing cells of the normal adenohypoph ysis and electro n m icroscopy confirm s the im pression that they are not identical. Horm one assays are now possible on tis sue culture of tum or cells w hich continue to secrete horm one in vitro, at least in respect to growth horm one.32 Chromophobe Adenomas In p a s t y ears th e c h ro m o p h o b e adenom as constituted the largest percen tage of hypophyseal tum ors.13,19 These neoplasm s are encapsulated. They vary in size from m icroscopic structures to massive lesions w hich can com press fron tal or tem poral lobes and may extend into the sphenoid or even the nasopharynx. Classically, they are considered to lack secretory function, although occasional tum ors, w ith o u t light m icroscopic ev i dence of specific granules, are associated w ith c lin ic a l e v id e n c e o f h o rm o n a l hypersecretion. H ypopituitarism is more common, ow ing to com pression of the adenohypophysis. Presenting symptoms are most frequently visual. Many variations are found in the m i croscopic appearance both am ongst dif ferent tum ors and am ongst cells of any one. The structural subdivision into dif fuse, sinusoidal and papillary seem s to



serve no useful purpose b iologically19 and m ore often than not there is a m ixture of these types. T he individual cells com  p risin g th e adenom a vary from sm all, round, dark n u c le a te d stru ctu res w ith m in im a l c y to p la sm a n d no g ra n u le s (“c h ie f cells” ) to larger polygonal and e v e n c o lu m n a r c e lls w ith v a ry in g a m o u n ts o f c y to p la sm . A lth o u g h th e criterion for diagnosis of a chrom ophobe adenom a is the lack of granules w ithin the cytoplasm of th e cells, all form er large series noted occasional cytoplasmic stain ing w ith trichrom e dyes and even sparse granules in some cells. Pearse23 on the basis of PAS techniques indicated m any so-called chrom ophobe tu m o rs w e re in d e e d “ m u co id c e ll” adenom as. M cCormick and H alni17 d e n ie d th e e x is te n c e o f c h ro m o p h o b e adenom as w hen definitive histochem ical stains are used, alleging th at m any of the chrom ophobe cells seen by light m icros copy are d e g ra n u la te d eo sin o p h ils or basophils. T he electron microscope has dem onstrated secretory granules in the cells of these neoplasm s w ith the excep tion o f those com posed of follicle cells and oncocytes.7,16,26,27 Specific im m unohistochem ical tech n iq u es2,16 have con firm e d th e e le c tro n m ic ro sc o p ic e v i d e n c e . F o r th e re a so n s, p r e s e n t day classifications of large series of pituitary tumors tend to avoid the term chrom o p h o b e and s u b stitu te n o n se cre to ry or nonfunctioning adenom as.16,26,31 E o s in o p h il ic A d e n o m a s



E o s in o p h ilic ad e n o m a s, a sso c ia te d w ith the hypersecretion of growth hor m one as expressed in acromegaly, w ere less comm on than the chrom ophobe vari ety in most o f the older series, varying from 10 percent to 30 percent or th ere  abouts of hypophyseal tum ors.13 The pro lactin secreting cell is the second m em ber of the eosinophilic series, and the galactorrh ea-am enorrhea syndrom e of ForbesAlbright is another clinical m anifestation
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of eosinophilic adenom as. T he eosino philic adenom a is less likely to extend above the sella than the “ chrom ophobe” variety. W hen sm all it lacks a capsule, but w ith grow th a capsule develops from the co m p re sse d strom a.13 T h e c o m p o n e n t cells contain ab u n d an t to sparse cyto plasm ic granules which stain w ith orange G. By differential staining using erythrosin or carm oisine, these orange G cells can be d iv id ed into som atotrophs and prolactin (erythrosin positive) cells. As n o ted previously, the com bined histochem ical, im m unochem ical and electron m icroscopic analysis o f th e adenom as form erly classified as “ c h ro m o p h o b e ” has dem onstrated cytological evidence of secretory activity in many. M cCorm ick and H alni17 found eosinophilic adenom as to com prise 59 percent of th eir series, but only 3 percent had acromegaly. W ilson and D em psey31 dem onstrated 33.2 per cent growth horm one and 23.6 percent prolactin producing adenom as for a 56.8 p ercen t total in th eir series o f 250 cases. O ther recen t authors16,20,26 find from 30 percent to 40 percent of the adenom as to be “ eosinophilic.” B a s o p h il ic Ad e n o m a s



A denom as o f th e b a s o p h ilic se rie s w ere rarely encountered before the m od ern era. W hen present they w ere usually intrasellar. Some of these patients had C ushing’s disease. Kernohan and Sayre13 found none w ith clinical sym ptom s in their series of about 600 adenom as. The clinical picture of Cushing’s syndrome was more frequently associated w ith adrenal hyperplasia or neoplasm and with Crooke’s changes in the b asophilic cells o f the hypophysis. T he frequency o f hypophyseal tumors in patients w ith C ushing’s disease can now be established at about 50 percent; m icroadenom as occur in 40 percent, the rem aining 10 percent are m acroscopic.20 T he cell types in these tum ors have var
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ied w ith light m icroscopy from densely granulated cells of the m ucoid (PAS + ) series to “ chrom ophobe,” b u t electron m icroscopy has d em o n stra ted corticotrophic granules,31 and im m unochem ical studies show they contain adrenocorticotro p h ic h o rm o n e a n d /o r m e la n o c y te s tim u la tin g h o rm o n e.20 R e c e n t se rie s have shown adenom as in C ushing’s dis ease to com prise from 6 percent to 14 p e rc e n t20,26 o f th e to tal h y p o p h y se a l adenomas. N elson’s syndrom e is another condi tion associated w ith corticom elanotroph aden om a form ation. In th e se p a tie n ts s u b s e q u e n t to C u sh in g o id sym ptom s, there is a progressive pigm entation w ith evidence of an enlarging pituitary tum or follow ing adrenalectom y. These tumors are frequently invasive. They w ere as fre quent as Cushing’s disease and comprised 7 p e rc e n t o f W ilso n a n d D e m p s e y ’s series.31 I n v a s iv e a n d M a l ig n a n t A d e n o m a s



Very rarely have hypophyseal a d e n  om as b e e n r e p o r te d to m e ta s ta s iz e through the blood stream to extra-cranial locations; the liver is m ost often the site of m etastasis.16 The term carcinom a, if used at all, should be reserved for these, b u t m etastatic adenom as usually have fa ile d to show c y to lo g ic a l m a lig n a n  cy.18 Occasional adenom as spread in the su b a ra c h n o id space. L arge ad en o m as which break through their capsule and in v a d e a d ja c e n t tis s u e s su ch as th e cavernous sinus or cerebral hem ispheres have som etim es b e e n c alled p itu ita ry carcinomas, a designation which should be avoided. T he frequency of invasive tumors is about 2 to 3 percent.1 These cases, w hich may show rapid grow th and cellular atypism , are usually agranular by light m icroscopy. T hey have b e e n re  view ed by M artins e t al.18 It is agreed w ith those authors that a b e tte r term is invasive rather than m alignant adenom a a n d th a t th e d e s ig n a tio n m a lig n a n t
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adenom a be rese rv ed for those w hich m etastasize. O ncocytom a



Adenom as w ith faint, finely granular eosinophilic cytoplasm, w hich on elec tron m icroscopy exhibit abundant m ito chondria and correspond to oncocytes, have b e e n d e s c rib e d in th e h y p o p h  ysis.14,26 W ith light m icroscopy they are usually c o n sid ered to be com posed of c h ro m o p h o b e c e lls o r d e g ra n u la te d eo sin o p h ils. T h e ir final d efinition d e  pends on electron microscopy. T he onco cy tes a p p a re n tly a rise from any p r e  existing adenohypophyseal cell type, but as adenom as the cell is uniform .15 They may be associated clinically w ith hypo pituitarism ,14 no secretory activity, or ac romegaly.26 Biological Classification In several patients in any series w hich d e p e n d e d on fo rm e r te c h n iq u e s o f m orphological identification, there w ere anomalous and even contradicting find ings. Some patients w ith C ushing’s syn drome show ed chrom ophobe adenom as; som e p a tie n ts w ith e o s in o p h ilic adenomas show ed no sign of acromegaly. The com bined m ethods o f investigation and the new surgical approaches make it c le a rly a d v is a b le to re p la c e th e in  adequate and outm oded chrom ophobechrom ophil m orphological categories by a biological classification, even though in some adenom as more than one hormone can b e p r o d u c e d .16,20 S e v e ra l a u  thors16,20,31 have follow ed a schem e that divided the tumors into (A) endocrine in active adenom as (mostly “chrom ophobe” follicular cell tumors and oncocytomas) an d (B) e n d o c rin e a c tiv e ad e n o m a s. A m ongst th e la tte r a re in c lu d e d adenom as in (1) acromegaly, (2) galactorrh e a -a m e n o rrh e a syndrom e, (3) C u sh  in g ’s d is e a s e a n d (4) th y ro tro p ic adenomas. T he follow ing ten ta tiv e ou tlin e col lates some of these recent series16,20,26,31



and may serve as a working m odel for classifying hypophyseal adenom as on a practical basis, using lig h t m icroscopy and lim ited electron microscopy, corre lated w ith endocrine activity. I. Adenomas w ith endocrine activity: A. Somatotroph adenom as (adenomas w ith acromegaly) 1. Heavily granulated cell (orange G + ) 2. M ixed g ra n u la r c e ll a n d a g ra n u la r or sp a rse ly g ra n  ulated cell 3. Agranular cell, including a. Oncocyte B. Prolactin cell adenom a 1. E ry th ro s in o p h ilic g ra n u le s (adenom as w ith F o rb es-A lb rig h t galacto rrh ea-am en o rrhea syndrom es) 2. Adenomas w ith Peillon-Racadot syndrom e16 (am enorrhea w ithout galactorrhea) 3. Adenomas w ith neith er 1 or 2 C. M e la n o c o rtic o tro p h a d e n o m a (adenomas with Cushing’s disease) 1. Heavily granulated cells PAS + 2. Poorly g ran u la te d cells and agranular cells 3. Agranular cells D. Thyrotroph adenomas 1. T ype I —Prim ary, associated w ith hyperthyroidism a. Agranular cell b. PAS+ granular c. Orange G + granular cell 2. Type II: ? secondary, associ ated with long standing hypo thyroidism a. Agranular cell b. PAS + granular cell c. Orange G + granular cell II. Adenomas without endocrine activity A. Agranular 1. Oncocytoma 2. Follicle cell adenom a 3. ? “chromophobe” (chief cells)26
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B. Granular 1. Adenomas resulting in hypo pituitarism 2. G ranular adenom as a. Too small to be secretory b. Secretion too w eak to be biologically significant Such a system im plies a close collab oration betw een clinician and laboratory and the use of laboratory techniques that are not universally available. It further im plies that tissue is adequate in amount and fixation for analysis. I t elim in ates a large group of tumors that the pathol ogist and clinician w ere content to con sider “chrom ophobe,” a term w hich con stituted a comm on m eaning to each. The dilem m a facing a m orphologist concern ing the existence of chrom ophobe aden omas w hen chrom ophobe cells do not exist m ust be reconciled to the benefit o f the patien t and his clinician as well as to the integrity of scientific advance. A pragm atic approach could be to use th e functional biological classification for all applicable neoplasm s and to retain the w ord “chrom ophobe” (in quotation marks) under nonsecreting adenom as as a frank expression of our lack of sufficient data from w hatever cause. T he m ajority of patien ts w ith hypo physeal adenomas, even in most recent series, p resent w ith symptoms due to ex pansion beyond the sella turcica. E ndo crine symptoms, if any, this late in the disease are those of hypopituitarism . We m ust continue to ask: W ere earlier signs p r e s e n t th a t w o u ld h in t a t a h y p e r  secretion stage? T he early detection of these “ chrom ophobe” or endocrine inac tive adenom as m ust d ep en d on the pri mary physician. It is well docum ented11,31 that in experienced hands m icrosurgery th rough the tra n ssp h en o id a l approach results in decreased m orbidity. In endo crine secreting tumors, refined x-ray tech niques can dem onstrate m icroadenom as in m any cases. T he goal to be attained is thus the early diagnosis also of the nonsecreting adenomas.
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Summary Neoplasm s in and around the sella tu r cica cause symptoms by com pression or invasion of surrounding structures, e sp e  cially the optic pathways, and including the hypothalam ic-hypophyseal axis and th e adenohypophysis. A denohypophyseal tumors can also present w ith sym p toms due to hypersecretion of their com ponent cells. It is no longer adequate or accurate to rely sim ply on light m icro sc o p ic m o rp h o lo g y to c la ssify th e s e a d e n o m a s. C o m b in e d te c h n iq u e s of h is to c h e m is try , im m u n o flu o r e s c e n t chem istry and electron microscopy can identify the horm ones secreted and their cells of origin thus allow ing a functional, biological classification of hypophyseal a d e n o m a s in to (I) e n d o c rin e a c tiv e adenom as: (a) som atotroph, (b) prolactin, (c) m elanocorticotroph and (d) thyrotroph and (II) endocrine inactive tumors. Early d ia g n o s is o f sm all e n d o c rin e a c tiv e ad en o m as allo w s rem oval by re fin e d neurosurgical tech n iq u es w ith m inim al morbidity. The endocrine inactive tumors present with signs of expansion and create a challenge to search for early diagnostic criteria. R eferences 1. B a n n a , M.: Pathology and clinical manifesta tions. Pituitary and Parapituitary Tumors. Hankinson, J. and Banna, M., eds. Philadelphia, W. B. Saunders Co. Ltd., 1976, pp. 13-58. 2. BERGLAND, R. M.: Pathological considerations in pituitary tumors. Progr. Neurol. Surg., vol. 6. Krayenbiihl, H., Maspes, P. E., and Sweet, W. H., eds. Basel, Karger, 1975, pp. 62-94. 3. B e r r y , R. G. and S c h l e z in g e r , N. S.: Rathkecleft cysts. A.M.A. Arch. Neurol. 1 :48-58, 1959. 4. B RO O K ES, L. D.: A stain for differentiating two types o f acidophil cells in the rat pituitary. Stain Technol. 43:41-42, 1968. 5. D u c h e n , L. W.: Metastatic carcinoma in the pituitary gland and hypothalamus. J. Path. Bact. 9 1 :347-355, 1966. 6. E v e r e d , D. C.: Physiology, diagnosis and long-term endocrine management. Pituitary and Parapituitary Tumors. Hankinson, J. and Banna, M., eds. Philadelphia, W. B. Saunders Co. Ltd., 1976, pp. 59-79. 7. F a r q u h a r , M. G ., S k u t e l s k y , E. H ., and HOPKINS, C. R.: Structure and function o f the anterior pituitary and dispersed pituitary cells. In v itr o stu d ie s. T he A nterior Pituitary.
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