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** The transnasal transsphenoidal approach is the preferred route for removal of most lesions of the sella turcica. The con­
cept of transnasal surgery traversing the sphenoid sinus to reach the sella has existed for nearly a century. A comprehen­
sive historical overview of the evolution of transsphenoidal surgery has been reported previously. In the present vignette, 
the authors focus on transsphenoidal surgery in the early 1900s, particularly on the methods advocated by Harvey Cushing 
and Oskar Hirsch, two prominent pituitary surgeons who pioneered the transsphenoidal technique. Cushing championed 
the sublabial approach, whereas Hirsch was the master of the endonasal route. Coincidentally, both surgeons independently 
performed the submucous septal resection for the first time on June 4, 1910. Although Cushing’s and Hirsch’s approach­
es were predicated on the work of their predecessors, their transsphenoidal procedures became the two most popular tech­
niques and, for future generations of pituitary surgeons, laid the foundation for modern transsphenoidal surgery. In this 
comparative analysis, the authors compare the operative nuances of the approaches of Cushing and Hirsch and describe 
the contributions of these pioneers to modern transsphenoidal surgery.

K ey W ords • h istory o f  neurosurgery • transsphenoidal surgery • p itu itary tu m or • 
H arvey C ush ing • O skar H irsch

If one is to approach the pituitary fossa through the sphe­
noidal sinuses, it is clear that the only promising, one could 
almost say justifiable, method is that of Hirsch and Cushing 
. . . .  Hirsch and Cushing’s submucous septal approach is really 
one of the most ingenious in the whole range of surgery.

V. Zachary Cope, M .D., 1916

Since its inception in the early 1900s, the transsphenoidal 
approach has endured for nearly a century as the prefer­
red operation or, as C ope asserted, “the on ly  prom ising” 
method for rem oving tumors o f  the sellar region. The h is­
torical evolution o f  the transsphenoidal approach has been 
recently review ed by Liu, et al.,29 and Lanzino and L aw s.27-28 
T his discussion focuses on the contributions o f  Harvey 
C ushing6 10 and Oskar H irsch,151618'20'21 tw o pioneers in pitu­
itary surgery in the early 1900s. Their developm ents in the 
transsphenoidal approach played a significant role in defin­
ing today’s transsphenoidal technique. W e describe the 
details o f  C ushing’s sublabial approach and com pare it with 
H irsch’s endonasal approach. T hese tw o m ethods eventual­
ly  becam e the tw o m ost popular routes to the sellar region  
and are essentially those that remain in use by m ost pituitary 
surgeons today.

Historical Prelude
Although much o f  today’s transsphenoidal technique 

is based on the foundations established by C ushing and 
Hirsch, other pioneers have made significant contributions 
to the preservation and refinem ent o f  transsphenoidal sur­
gery. To appreciate the contributions o f  C ushing and Hirsch, 
it is important to provide a brief o v e iv iew  o f  their prede­
cessors. Initial attempts at transcranial approaches to the 
pituitary gland in the late 18 00s and early 1900s resulted in 
a mortality rate that w as generally considered prohibitive.2-5 
A lthough H orsley22 reported a mortality rate o f  20% in his 
series o f  10 patients, it w as significantly better than those o f  
h is colleagues, w hich ranged from 5 0  to 80% .29 A s a con se­
quence o f  the high mortality rate associated with transcra­
nial approaches, surgeons sought safer, alternative extracra- 
nial routes to the sella.

Superior N asal A pproach es

G iordano1 initially proposed a superior nasal route via a 
transglabellar-nasal approach based on the results o f  ana­
tom ical studies. Influenced by this work, Schloffer3415 per-
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form ed the first successfu l rem oval o f  a pituitary tumor in  
1907 v ia  a superior nasal transsphenoidal approach; this 
procedure involved a lateral rhinotom y incision  and re­
m oval o f  the nasal turbinates, ethm oid sinuses, nasal sep­
tum, inner w all o f  the orbit, and left m axillary sinus. D espite 
the unsatisfactory cosm esis o f  this disfiguring operation, the 
procedure w as received w ith enthusiasm  because it offered 
an approach to the sella  at the skull base.’-u ’

In his c lassic m onograph on pituitary body disorders, 
C ushing9 m ade the fo llow in g  com m ents regarding the supe­
rior nasal approaches adapted from  Sch lofter’s approach: 
“A ll o f  the foregoing operations necessitate m ore or less  
decortica tion  du v isa g e , to use the descriptive French term; 
and not only are they n eed lessly  mutilating, but they are apt 
to leave permanent nasal deform ations.” Interestingly, 
C ushing initially used a superior nasal approach (a m odified  
Schlofter approach) in his early experience but converted  
this to a less invasive inferior nasal approach shortly there­
after.

Inferior N asal A pproaches

B ecause o f  the poor cosm etic outcom es and risk o f  
m eningitis associated w ith the superior nasal approaches, 
other surgeons continued to seek  alternative routes to the 
sella. In 1909, K anavel’4 described an inferior nasal ap­
proach that involved  m aking a curvilinear incision  through 
the nasolabial junction and reflecting the external nose  
upward to rem ove the m iddle turbinates and nasal septum. 
K anavel em phasized that there w as less danger o f  m eningi­
tis because the ethm oid cells w ere not opened. In 1910, 
H irsch,16 a V iennese otolaryngologist, described h is classic  
endonasal transseptal transsphenoidal approach, w hich  
w as performed after administration o f  a local anesthetic (see  
O sk a r H irsch : E n d o n a sa l T ran sph en o ida l A pproach ). 
Hirsch reached the nasal septum  directly by m aking an en­
donasal incision  through the nares, thus avoiding a lateral 
rhinotomy.J7 The culm ination o f  the inferior nasal m odifi­
cations w as found in  the 1910 description o f  the sublabial 
gingival incision  for the initial stage o f  sphenoid sinus exp o­
sure, w hich  w as written by Halstead." The sublabial inci­
sion im proved the operative field  and left essentially  no cos­
m etic defect.’5"’8 This incision  w as eventually adopted by 
C ushing9 in his later transsphenoidal operations.

Harvey Cushing: Sublabial Transsphenoidal 
Approach

C ushing (Fig. 1) initially used transcranial approaches for 
resection o f  pituitary tumors, perform ing eight subtemporal 
decom pression and five  subfrontal operations. H is initial 
results w ere quite discouraging, and, as a result, h e sought 
an alternative and adopted the transsphenoidal approach.10 It 
is interesting to note that C ushing’s transsphenoidal opera­
tion underwent various m odifications and evolutions as his 
experience increased.

C ush ing’s F irst T ranssphenoidal O peration: M odified  
Schlojfer A pproach

C ushing performed his first transsphenoidal surgery on  
March 26, 1909, in Boston; h e used a m odification o f  
S ch lofter’s superior nasal technique.8 The patient, referred 
by Charles M ayo, w as a 38-year-old m an w ith acrom egaly

Fig. I. Photograph of Harvey Cushing, courtcsy of the Cushing 
Tumor Registry at Yale University Department of Neurosurgeiy.

(Fig. 2) w ho presented w ith frontal headaches, photopho­
bia, thickness o f  speech  due a very long tongue, and en­
larged jaw, hands, and feet. Ether-based anesthesia w as 
induced. B ecau se o f  the risk o f  airway obstruction due to 
the patient’s enlarged tongue, a preoperative tracheostom y  
w as performed. To prevent blood from  entering the posteri­
or nasopharynx, a sea  sponge w as placed in the posterior 
nares. T lie nasal m ucosa w as swabbed w ith 10% adrenaline 
solution.

An om ega-shaped incision  w as m ade around the nose  
and over the frontal sinus region to a llow  a frontonasal flap  
to be reflected inferiorly. An osteoplastic flap o f  the frontal 
sinus’ anterior w all w as elevated. An ethm oidectom y w as 
performed to create a 2 -cm  w indow  toward the posterior 
part o f  the nasal fossa . W ith the aid o f  a headlight, the ante­
rior w all o f  the sphenoid sinus w as identified and rem oved. 
The thin, enlarged sellar floor w as opened using a chisel. 
C ushing noted that the sellar dura mater w as very tense. The 
dura w as incised and approxim ately h a lf o f  the tumor w as 
rem oved p iecem eal using a long-handled curette. D espite  
the fact that the tumor excis ion  w as incom plete, the patient 
experienced im provem ent o f  sym ptom s and lived another 
21 years. Two sm all cigarette drains w ere placed in each  
nostril at the tim e o f  closure.

C ushing claim ed that no significant blood loss had ob­
scured the surgeon’s view , possibly because o f  the adrena­
line sw abbing. W ith regard to the exposure provided by this 
approach, he com m ented, “It w as surprising to find how  
sm all an opening had actually been m ade through the eth­
m oidal region and h ow  accessib le the sella  turcica actually  
proved to be after the landmarks had once been w ell deter­
m ined.”8
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F i g . 2. Photograph obtained 3 months postoperatively. showing 
Cushing’s first patient to undergo a transsphenoidal operation. The 
patient presented with acromegaly. Note the omega-shaped facial 
incision that Cushing used in his modified Schloffer approach. From 
Cushing H: Partial hypophyscctomy for acromegaly: with remarks 
in function of the hypophysis. Ann Surg 50:10 0 2 -10 17. 1909.

C ushing's Sublabial Subm ucosal T ransseptal A pproach

D issatisfied  with superior nasal approaches, Cushing  
later m odified  h is approach by adopting K anavel’s inferior 
nasal approach, incorporating Halstead’s sublabial incision, 
and using K ocher’s subm ucous septal resection.910 He per­
form ed his first sublabial subm ucosal transseptal transsphe­
noidal approach on June 4, 1910, w hich, coincidentally, w as 
the sam e date that Hirsch first perform ed his subm ucosal 
transseptal transsphenoidal operation endonasally. C ush­
in g’s m odification is remarkably similar to the approach 
perform ed by m ost contem porary neurosurgeons w ho use 
the sublabial approach today. B ecause the operation w as a 
com pilation o f  techniques adopted from various surgeons, 
C ushing hum bly stated, “it therefore m akes no claim  for 
originality.” 10

In h is early experience, Cushing used a S ew ell mouth gag  
and tongue depressor apparatus that had a tube soldered to 
it so  that ether vapor cou ld  be conducted directly to the g lo t­
tis (Fig. 3).910 C ushing reported no ether-related com plica­
tions in 32  transsphenoidal operations. A preliminary tra­
cheostom y w as performed in som e patients with acromegaly  
because o f  the risk o f  airway obstruction due to the enlarged  
tongue. Cushing also placed a sponge in the posterior nares 
to prevent leakage o f  b lood  into this region (as shown in the 
illustrations by Max Brodel, Fig. 3). He later reverted to us­
ing general intratracheal anesthesia and w as therefore able 
to avoid  plugging o f  the posterior nares.

In C ushing’s m odified approach, adrenaline-soaked cot­
ton pledgets were inserted into each nostril to facilitate he- 
m ostasis. A 2-cm  transverse sublabial incision w as made, 
and then, by blunt dissection, the m ucosa w as elevated until 
the low er margin o f  the nasal septum w as exposed  (Fig. 4).

The m ucous mem branes were then d issected  back from  
each side o f  the septum , a llow ing space for the lateral 
retractors to be p laced (Figs. 4  and 5). U sin g  a B allenger  
sw ivel knife, the nasal septum, including most o f  the vomer, 
the low er edge o f  the perpendicular plate o f  the ethm oid, 
and a sm all strip o f  cartilage were rem oved. N ext, a se ­
ries o f  dilating plugs, up to a diam eter o f  1.8 cm , were in­
troduced betw een the lateral retractors to flatten the lower  
turbinates (Fig. 5). Subsequently, a self-retaining bivalve  
speculum  w as inserted in p lace o f  the retractors (Fig. 6). 
Under direct visual observation and with the assistance o f  a 
headlight, special rongeurs were used to enter the sphenoid  
sinus. The lining o f  the m ucous membrane o f  the sinus w as 
then rem oved and the floor o f  the sella  turcica w as exposed  
and opened with a chisel. C ushing em phasized that “one 
needs all the room possib le and that every step must be ab­
solutely under the operator’s direct v ision” and furthermore 
that “ [when] w orking at a depth in an operation o f  this kind  
the fie ld  must be absolutely dry, as identification o f  the 
structures at every bite o f  the rongeurs is essential.” 10 He 
also believed  that the ch ie f danger in the transsphenoidal 
operation w as m isjudgm ent o f  the direction and trajectory 
o f  the approach.

Surgery-R ela ted  R esults

C ushing continued to use this approach from 1910 to 
1925 and surgically treated 231 cases o f  pituitary tumors in 
which the mortality rate w as 5.6% .29 In 1912, C ushing  
noted,

though the operation will unquestionably undergo further 
modifications at various hands— all of them tending toward 
greater simplicity and safety— doubtless in the majority of 
cases suitable for surgical treatment the preferred avenue of 
approach will continue to be an anterior transsphenoidal one.'1

N evertheless, C ushing’s accelerated expertise with trans­
cranial surgery reduced h is mortality rate associated with 
subfrontal approaches to 4.5% . With the transcranial ap­
proach, C ushing b elieved  he w as better able to verify su­
prasellar tumors and achieve a more com plete decom pres­
sion o f  the optic apparatus, resulting in optim ized recovery  
o f  vision and a lower recurrence rate. B y 1929, Cushing  
com pletely abandoned the transsphenoidal approach in 
favor o f  the transcranial route. " B ecause o f  C ushing’s dom ­
inant influence in American neurosurgery, the use o f  trans­
sphenoidal surgery w as suspended for the next 35 years 
until the efforts o f  Dott, Guiot, and Hardy.29

Oskar Hirsch: Endonasal Transsphenoidal 
Approach

Like Cushing, Oskar Hirsch (Fig. 7) believed  that the su­
perior nasal approaches advocated by Schloffer were un­
necessarily disfiguring because o f  the unappealing facial in­
cision and excessive  resection o f  paranasal sin uses.1'3 A s an 
alternative, Hirsch developed  an endonasal approach under­
taken via a single nostril. H is approach initially evo lved  out 
o f  anatomical studies in cadavers involving the paranasal 
sinuses; out o f  these experiences grew a yearly teaching 
sem inar on the anatom y o f  the sphenoid sinus and the sellar 
region.14 In 1909 at a m eeting o f  the G esellschaft der Aertze 
in Vienna, Hirsch dem onstrated h is endonasal approach to 
the sella  for the removal o f  hypophysial tumors in a cadav-
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er.15 H is m ethod w as based on Hajek's radical operation for 
rem oval o f  chronic em pyem a o f  the sphenoid sinus v ia  the 
ethm oidal route.16

In his description, Hirsch suggested perform ing the oper­
ation in several stages after application o f  local cocaine- 
based anesthetic. In the first stage, the m iddle turbinate is 
rem oved. After a few  days, the anterior and posterior eth­
m oidal cells are rem oved to expose the w all o f  the sphenoid  
sinus (Fig. 8). After an interval o f  several days, the anterior 
w all o f  the sphenoid is rem oved. A t this juncture, the sur­
geon  m ay continue opening the sellar floor and resecting  
the tumor or w ait several days before com pleting this step. 
Hirsch claim ed that using this less invasive m ethod in vo lv ­
ing a loca l anesthetic, one could achieve as good  a result as 
that yielded  by the extensive operation described by S ch lof­
fer.16 Skeptics did not enthusiastically em brace Hirsch's 
m ethod initially because he did not have the opportunity to 
demonstrate it in  a living patient until alm ost I year later. 
Even his mentor, Hajek, believed  that this approach w as too  
difficult and dangerous.28

H irsch 's F irst T ranssphenoidal O peration: S taged  
Endonasal- A pproach

Hirsch performed his first endonasal operation in  a 35- 
year-old w om an harboring a pituitary tumor; she had been  
referred from  Hofrat von  W agner's clinic and presented 
w ith intractable headaches and progressive visual loss on  
March 10, 1910. The surgery w as perform ed in a similar 
fashion as his previously described 5 -w eek , five-stage ca­
daveric dem onstration.16 A ll stages w ere performed after 
the application o f  a local cocaine-based anesthetic. The 
m iddle turbinate w as rem oved during the first stage. After 
several days, the ethm oid cells w ere rem oved. In the third 
stage, the anterior w all o f  the sphenoid sinus w as excised , 
exposing the so-called  hypophysial prom inence, or sellar 
floor. In the fourth stage, the sellar floor w as opened by 
carefully ham m ering a sm all ch isel into the osseous floor.

Fig. 3. Cushing’s adaptation of the transsphenoidal technique. 
This 1912 drawing by renowned medical illustrator Max Brodel 
shows the technique of the transsphenoidal approach to the hypoph­
ysis at that time. Note the modified Sewell mouth gag and tongue 
depressor apparatus that was used for the administration of ether 
anesthesia. A sponge is also seen in the posterior nasopharynx. 
Cushing later used intratracheal general anesthesia that obviated 
plugging of the posterior nares. From Cushing H: The Weir Mit­
chell Lecture. Surgical experiences with pituitary disorders. JAMA  
63:1515-1525. 1914.

Fig. 4. Artist’s drawing of Cushing’s technique, Jjeft: Sublabial transverse incision. A sublabial incision is made and 
the mucous membrane is elevated, exposing the lower edge of the cartilaginous septum. Center: The mucous membrane 
is elevated, exposing the lower edge of the cartilaginous septum. Right: The mucosa on each side of the septum are ele­
vated and retracted laterally to create a submucosal tunnel in preparation for removal of the septum. From Cushing H: The 
Weir Mitchell Lecture. Surgical experiences with pituitary disorders. JAMA 63:15 15-1525. 19 14.
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portion of nasal septum to be removed in addition to ensure orientation by keeping close to the nasal floor). Right: Axial 
diagram demonstrating one of a series of dilating plugs introduced between the lateral retractors to flatten the lower 
turbinates. From Cushing H: Tlie Weir Mitchell Lecture. Surgical experiences with pituitary disorders. JAMA 63: 
1515-1525,1914.

B y inserting a right-angled elevator into the fractured floor, 
the sella w as then opened w idely  until the “bluish dura 
becam e visib le .” Hirsch decided to w ait several days before  
resecting the tumor to see whether opening the sellar floor 
w ould relieve the patient’s visual sym ptom s. He stated, 
“this expectation w as not realized and after several days it 
becam e necessary to lay bare the tumor itself.” In the fifth 
and final stage o f  the operation, the dura w as opened using  
a knife along the sphenoidal septum and flapped laterally. 
The grayish tumor im m ediately herniated through the dural 
opening into the sphenoid sinus. At the time o f  closure, a 
sm all cotton ball w as placed in the anterior nares o f  the sur­
gically  treated side o f  the nose. The patient’s headaches 
im proved im m ediately after the operation and her vision  
im proved gradually over several days to w eeks.

Hirsch w as pleased by the advantages o f  using a local 
cocaine-based anesthetic in this procedure. In h is notes, he 
wrote that there w as no significant pain or hemorrhage dur­
ing any stage o f  the operation. He noted that the patient w as 
“so slightly disturbed by  the operation that she w as able to 
w alk with a nurse from the operating room to her ward” 
im m ediately after surgery.

H irsch 's Single-S tage E ndonasal Subm ucosal 
T ransseptal A pproach

D espite the success o f  h is aforem entioned approach, 
Hirsch w as concerned with the long duration o f  the staged  
operations, especia lly  in patients suffering from progressive  
visual loss, specifically  optic atrophy.16 He therefore m odi­
fied h is operation into a single stage and incorporated Koch- 
er’s subm ucous resection o f  the nasal septum. He per­
form ed this operation successfu lly  on June 4 , 1910, in a 
w om an suffering from headaches, visual field disturbances, 
secondary amenorrhea, and galactorrhea. The fo llow ing  
description o f  Hirsch’s endonasal transseptal transsphenoid­

al approach (excluding resection o f  the middle turbinate) is 
essentially  the endonasal method that is w idely  performed  
today (Figs. 9  and lO).4-30-31

The patient w as seated with the head fixed and remained  
awake throughout the entire procedure. Illumination w as 
provided by a reflective-mirrored light com m only used by  
otolaryngologists.12 The instruments w ere frequently rester­
ilized during the operation. Custom arily the middle tur­
binates w ere rem oved som e days before the main operation 
so  that dilation o f  the subm ucous passage by special plugs 
(as used by C ushing) w as unnecessary.3

The m ucosal mem branes o f  both sides o f  the septum  
w ere infiltrated with a 20% cocaine solution. An endonasal 
incision w as made on one side o f  the septal m ucosa along  
the anterior edge o f  the quadrangular cartilage. The m uco­
sa w as elevated in a submucoperichondrial fashion from 
the m idline nasal septum. The cartilage w as incised 0.5 cm  
from the mucosal incision , and submucoperichondrial e le ­
vation o f  the m ucosa on the other side o f  the septum w as 
performed. The mucosal mem branes w ere now  held apart 
by a nasal speculum , and a median nasal cavity w as formed  
to expose the midline nasal septum. Hirsch em phasized that 
the mucosal mem branes should be elevated o ff  the face o f  
the sphenoid to expose the sphenoid ostia. The cartilaginous 
septum w as then rem oved with a sw eep  o f  the cartilage 
knife, and the bony septum (perpendicular plate o f  ethm oid  
and vom er) w as rem oved using bone forceps. The posterior 
part o f  the vom er and rostrum o f  the sphenoid w ere resect­
ed using a chisel and bone forceps. The sellar floor w as also  
opened in a sim ilar fashion. In a cadaveric specim en, Hirsch 
had demonstrated that he could make a large opening in the 
floor o f  the sella turcica w ithout injuring critical neighbor­
ing structures, such as the optic nerves and cavernous sin­
u s.16 He em phasized the importance o f  being constantly  
aware o f  probable anatomical variations to avoid dam aging  
unidentified or hidden structures.12
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Fig. 6. Artist’s illustrations. Left: View through the speculum of operative field after removal of tlie anterior wall of 
the sphenoid sinus and floor of the sella. Right: Sagittal view showing the substitution of the two lateral retractors for a 
sell-retaining bivalve speculum through which further surgical instruments are introduced. Note the use of the intratracheal 
anesthesia apparatus used bv Cushing. From: Cushing H: Tlie Weir Mitchell Lecture. Surgical experiences with pituitary 
disorders. JAMA 63:1515-1525,1914.

P ostopera tive  Irradiation  T reatm ent

Hirsch thought that neither the transcranial nor the 
transsphenoidal approach could allow  for com plete extirpa­
tion o f  the tumor.20 In 1952, he stated.

This operation [transsphenoidal] provides only partial 
removal of the tumor, but no other method exists by which a 
tumor of craniosellar extension can be removed radically with­
out endangering the patient’s life. Since the craniosellar tumor 
causes visual disturbances, one can say that in a case with visu­
al disturbances the tumor cannot be removed completely, either 
by the transsphenoidal or by the cranial method.21

His main goal w as to decom press the optic apparatus via 
a subtotal resection.28 In an attempt to prevent regrowth o f  
the residual tumor, he therefore used local subsellar irradi­
ation by delivering radium on a nasopharyngeal applicator 
that w as secured to the superior teeth and left in situ for a 
short period o f  time (Fig. 11).19-21 This technique w as rou­
tinely used after tumor resection and eventually becam e an 
office procedure. It took alm ost 10 years, betw een 1911 and 
19 2 1, for Hirsch to determ ine the optimal dosage. N on ethe­
less, he believed  that the radium treatment contributed to 
the lasting im provem ent demonstrated in 70% o f  his pa­
tients.12 He stated, “on ly  by this com bination o f  surgery and 
postoperative radium treatment w as it finally possib le to 
achieve lasting results.”20

Surgery-R ela ted  R esults

B y 1937, w hich marked the end o f  the preantibiotic era, 
the mortality rate was 5.4%  in the 277  patients with pitu­
itary tumors that Hirsch had treated by perform ing surgery 
and postoperative radium application.20 After the intro­
duction o f  antibiotic agents, the mortality rate dropped to 
l.5% .18 B y  1956, Hirsch had accrued a series o f  413  pa-

Fig. 7. Photograph of Oskar Hirsch, a rhinologist from Vienna 
who championed the endonasal transsphenoidal approach. Re­
printed from Hamlin H: Oskar Hirsch. Surg Neurol 16:391-393, 
1981, with permission from Elsevier.
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Fig. 8. Illustration of Hirsch’s original method for removal of 
pituitary adenomas. The middle turbinate and the ethmoid sinuses 
are removed. The sphenoid sinus and the floor of the sella are 
opened and the sellar dura is incised. I = uncinate process; 2 = eth­
moid bulla; 3 = remaining parts of the ethmoid sinuses; 4 = dura; 
5 = pituitary adenoma; 6 = margin of the opened sphenoid sinus; 
7 = posterior remaining part of the middle turbinate; 8 = inferior 
turbinate; 9 = remaining upper part of the middle turbinate; 10 = 
dorsum sellae; 11 = sphenoid sinus; 12 = ostium of the tuba; 13 = 
remaining part of the nasal septum. Reprinted from Hirsch O: Ueber 
Methoden der operativen Behandlung von Hypophysistumoren auf 
endonasalem Wege. Arch Laryngol Rhino! 24:129-177, 1911.

tients. S ixty-eight percent o f  the patients w ho participated in 
fo llow  up for 5 to 19 years exhibited long-term  im prove­
ment.3'

In 1938, Hirsch em igrated to Boston after being expelled  
from Austria by the N azis. B ecause Hirsch w as not allow ed  
to operate ind ependently  at M assach u setts G eneral 
H ospital, he collaborated with Hannibal H am lin ,12 a neuro­
surgeon in the B oston com m unity. With H am lin’s assis­
tance, Hirsch attempted to maintain the popularity o f  the 
transsphenoidal approach during a period in w hich tran­
scranial approaches dom inated the surgical m anagem ent o f  
pituitary tumors in the U S .29 D espite H irsch’s efforts, he 
remained, as Zervas described, an “obscure vo ice in the 
w ilderness.”-58

Comparative Analysis of Cushing’s and Hirsch’s 
Techniques

Hirsch, a rhinologist, and C ushing, a neurosurgeon, 
shared the pioneering spirit o f  “pushing the envelope” o f  
transsphenoidal surgery for pituitary tumors. Both w ere  
dissatisfied with their initial attempts and sought newer 
m odifications to im prove their surgical technique. C ushing  
converted h is m odified  Schloffer approach to a more co s­
m etically appealing sublabial approach; Hirsch sim plified  
his multistage operation to a single-stage procedure. Both  
surgeons initially traversed the ethm oid sinuses (C ushing  
via Sch loffer’s approach; Hirsch via H ajek’s approach), but 
later each adopted K ocher’s concept o f  subm ucosal septal 
resection. In Johnson’s review  o f  the developm ent o f  trans­
sphenoidal surgery, he com m ented:

Fig. 9. Illustrations demonstrating Hirsch’s endonasal submu­
cosal transseptal approach. A: Axial view showing the relation­
ship of the septum to the sphenoid sinuses. B: Anterior wall of the 
sphenoid sinus. C: Excision of the anterior wall of the sphenoid 
sinus. D: Dotted line outlines the part of the nasal septum that is 
excised. Reprinted from Hirsch O: Symptoms and treatment of pitu­
itary tumors. AMA Arch Otolaryngol 55:268-306, 1952. Copy­
right 1952. American Medical Association. All rights reserved.

With the performance in June. 1910 of Cushing’s oronasal 
submucous operation and Hirsch’s endonasal submucous pro­
cedure. the surgical treatment of pituitary tumors was well 
established. The number of cases then rapidly increased.2’

T hese tw o techniques have rem ained the standard for 
many years.

It is apparent in the literature that C ushing and Hirsch  
w ere critical o f  each other’s approach. C ushing believed  
that H irsch’s single-nostril route w as a “sm all avenue o f  
approach” that provided lim ited exposure and “may give  
unnecessary hazard.”9 In h is lukewarm endorsem ent he d es­
cribed the endonasal approach as providing “fair access to 
the sellar base” that “may be applicable to certain cases.”9 
H e also alluded to the fact that good  surgical results when  
using this approach required “the hands o f  a skillful rhinol­
ogist.” C ushing also stressed the importance o f  being able 
to convert to a craniotom y by com m enting:

Still another reason why the rhinologist should hesitate to 
attack these cases unless he acts in cooperation with a neuro­
logical surgeon or is himself prepared to follow up his 
transsphenoidal operation by some intracranial measure, is the 
possible necessity, under these circumstances, of a subsequent 
craniotomy.5'

In com paring his sublabial approach with H irsch’s endo­
nasal approach, C ushing com m ented:

The external opening [of the sublabial approach] is twice as 
large as in the endonasal operation; the procedure is median 
from the outset, it is conducted, in favorable cases, without 
entering the mucus-lined nasal cavity, it can be carried out in
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Cushing and Hirsch’s transsphenoidal approach

Fig. 10. Illustration of Hirsch’s endonasal submucosal transscp- 
tal approach. Note the endonasal incision and submucosal place­
ment of nasal speculum and instruments. Reprinted from Hirsch O: 
Symptoms and treatment of pituitary tumors. AMA Arch Otolar­
yngol 55:268-306. 1952. Copyright 1952. American Mcdical As­
sociation. All rights reserved.

one session, and it is somewhat less mutilating, inasmuch as the 
turbinates arc merely flattened temporarily and not removed.9

C ushing thought that preserving the turbinates avoided  
the com plication o f  postoperative ozena, w hich w as “one o f  
the disagreeable consequences o f  exenteration o f  [the low er  
turbinates],” 11' a practice that Hirsch com m only used a few  
days before the formal endonasal operation. In h is defense, 
Hirsch contested:

But after carrying out submucous rcscction of the septum, 
the surgeon spreads the mucopcriostcal flaps apart with a nasal 
spcculum to the width of both nasal and both sphenoidal cavi­
ties. The operation is carried out in a newly created, wide tun­
nel that has no communication with the nasal cavitics cxccpt 
for the first linear incision, thus preventing or restricting possi­
ble infection.-"

One o f  the major differences betw een C ushing’s and 
H irsch’s operations was the choice o f  anesthesia. Cushing  
initially used ether anesthesia, but he found it difficult to 
use, particularly in patients with acrom egaly in w hom  there 
w as a higher risk o f  airway obstruction; he, therefore, began  
using intratracheal general anesthesia. Although Hirsch re­
ported success with the use o f  local anesthetics, this tech­
nique received  much criticism from the surgical com m uni­
ty. A m ong these critics w as C ushing, w ho stated:

Though Hirsch has shown that in his endonasal operations 
the sellar floor may be reached and removed in one or more 
stages under local anaesthesia, unquestionably most surgeons 
and most patients would prefer a general anacsthctic, provided 
it did not add an element of hazard to what in itself is regarded 
as a dangerous operation.9

In a review  o f  surgical approaches to the pituitary fossa, 
C ope3 d iscussed  reasons w hy a local anesthetic w ould  be 
unjustifiable in the majority o f  transsphenoidal operations:

There arc grave drawbacks to the adoption of local anaes­
thesia for such a serious operation as removal of part of a pitu­
itary tumor. In the first placc, it is impossible to guarantee that 
the patient shall not feel pain during manipulation of the dura

Fig. 11. Hirsch’s method of delivering local postoperative radi­
um for tumor control after a subtotal tumor rcscction. Reprinted 
from Hirsch O: Symptoms and treatment of pituitary tumors. AMA  
Arch Otolaryngol 55:268-306. 1952. Copyright 1952. American 
Mcdical Association. All rights reserved.

or contents of the sella turcica. Thus, in Case 8 of Hirsch* s 
scries, the operator “inserted a sharp spoon six or eight times, 
whereat the patient several times gave cvidcncc of severe pain.”

In another account o f  one o f  H irsch’s cases perform ed  
after application o f  the local anesthetic, the discom fort o f  
sudden pain caused the patient to touch the instruments with 
his hands and w ipe the b lood  away. Although the operation 
w as perform ed aseptically, the patient died 3 w eek s later 
from suppurative basal m eningitis. Another danger o f  using  
local anesthesia w as the risk o f  injury caused by  w ayward  
surgical m aneuvers induced by patient discom fort. The fo l­
low in g  w as recorded in a report o f  a case perform ed by  
Stein36 using H irsch’s technique:

Touching the dura causcd great pain, and in an effort to orient 
myself as well as to mop the field for inspection. . . .  I resorted to 
the use of a cotton-wrapped probe. While doing this shortly be­
fore finishing completely the decompression, the probe entered 
the brain on the left side, immediately causing a collapse of a 
patient, with every sign of haemorrhage into the brain, even to 
unconsciousncss, paralysis, and retarded breathing.

D espite the differences in their techniques, C ushing and 
Hirsch each achieved excellent results and low  rates o f  mor­
tality. C ushing eventually abandoned the transsphenoidal 
approach in favor o f  the transcranial approach, whereas 
Hirsch continued using the technique into the antibiotic era. 
The m odem  transsphenoidal approaches that have been per­
form ed in the microsurgical era o f  Jules Hardy13 and there­
after have been rooted in the fundamental techniques estab­
lished  by C ushing and Hirsch.

Conclusions
In the early 1900s Harvey C ushing and Oskar Hirsch  

helped establish the transsphenoidal approach as a primary 
treatment in patients with pituitary adenom as. T hese sur­
geons had the tw o largest series reported in the literature 
and perform ed their operations with low  associated mortal­
ity rates. C ushing advocated the sublabial approach, w here­
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as Hirsch promoted the endonasal approach. Both surgeons 
adapted the subm ucosal resection o f  the nasal septum  to 
reach the sphenoid sinus. N early a century after the birth o f  
transsphenoidal surgery, the fundam ental techniques o f  
C ushing’s and H irsch’s approaches still resonate.
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