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Pituitary dependent hyperadrenocorticism (PDH) has a reported incidence of 0.2% of all 

dogs, or ~ 100,000 dogs yearly in the United States.1, 2 Most dogs diagnosed with PDH have 
truncal weight gain, a pendulous or sagging abdomen, ravenous appetite, hair loss, skin changes, 
and polyuria/polydipsia.  If untreated or non-responsive to therapy, pituitary tumors may enlarge 
causing compression of the hypothalamus and surrounding brain structures resulting in anorexia, 
cachexia, diabetes insipidus, somnolence, seizures, and eventually death.   

Transsphenoidal hypophysectomy and adenoma removal has been successfully used in 
dogs, with long-term remission rates similar to outcome in people7,8,9 however, surgical 
treatment has not been widely embraced because it is technically challenging and expensive.  

Surgical Technique: The dog is positioned in sternal recumbency with the mouth held 
open by hooking the upper canine teeth to a gauze tie held by two IV poles, and placing gentle 
downward traction on the mandible.  The hamular processes of the pterygoid bone is palpated 
through the soft palate.  After preparation of the oral cavity with a 10% povodine-iodide solution, 
a median incision extending from the caudal aspect of the hard palate to approximately1-2 cm 
caudal to the hamular process is made with electrocautery or a CO2 laser. The soft palate is 
incised until the basisphenoid bone is visible. The soft palate is retracted laterally and the 
hamular processes identified.  The mucoperiosteum is reflected laterally to expose the 
basisphenoid bone sutures and the hamular processes. The eustachian slits are identified just 
medial to and at the level of the base of the hamular process. Using a battery powered hand drill 
(Dyonics) a single 2 mm diameter hole is drilled in the basispenoid bone. The drill point is 
defined by visually estimating the midline of  the basisphenoid bone in the sagittal plane,  at the 
level of the Eustachian slits in a rostro-caudal plane.   This point represents an initial estimate of 
the location of the mid-portion of sella in the rostrocaudal plane. The hole is drilled deep enough 
to penetrate the outer cortex but not the inner table, usually about 1-2 mm in depth. A second 
hole is drilled 4-6 mm rostral to this hole in the mid-sagittal plane, providing for greater spatial 
estimation of the full extent of the sella.   The soft palate incision is temporarily closed with a 
simple continuous pattern of 3-0 polydioxanone suture and the dog transferred to the CT scanner 
for imaging. 

 
Figure 1:  High definition (HD) view of rostral and caudal pilot holes 
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With the dog in sternal recumbency, CT images are acquired in the axial plane ~1 cm 
rostral and 1 cm caudal to the pituitary fossa, archived, and reconstructed into simultaneously 
displayed sagittal, coronal, and axial planes of view. Inspection of the images allows the surgeon 
to determine the location of the sella relative to the pilot holes and the distance to the dorsum 
sella (caudal extent) and tuberculum sella (rostral extent).  Axial views also allow measurement 
of the width of the sella.  These measurements are used to determine the full extent of the bony 
opening required to safely expose the tumor. After completion of CT imaging, animals are 
transferred to the operating room.   

We use a novel telescope and high definition camera system for magnification and 
illumination of the surgical field (VITOM™ , Karl Storz Endoscopy, Tuttlingen, Germany)  that 
provides up to 16 x magnification,  excellent illumination by a fiberoptic light system and xenon 
light source, and high-definition (1080p, HD) quality resolution.12 VITOM™ looks similar to an 
endoscope but functions like a microscope. The focal distance from the telescope lens to the 
object is 250 mm rather than the 10-20 mm typical of endoscopes. This long working distance 
allows instruments to be passed around, under, and in front of the telescope like a traditional 
operating microscope.   

System components include: an autoclavable rigid lens telescope (8 mm diameter, length 
14 mm; Fig 1A), with a fiber optic light source channel (Model E1051-1, Karl Storz Endoscopy). 
The telescope is based on a new design of the Hopkins III® rigid lens system, providing high 
resolution, minimal spherical aberration or chromatic distortion, wide viewing angle similar to an 
operating microscope, mean focal distance of 250 mm, excellent light absorption characteristics, 
a 12 mm depth of field without the need for re-focusing, and excellent color and contrast 
reproduction. A commercially available 300W xenon fiber optic light source (Xenon Nova®300, 
Karl Storz) and fiber optic cable attach directly to the telescope. A 3-chip autoclavable high 
definition digitized camera (A3, Karl Storz) with optical zoom and focus features (Fig 1B) 
attaches to the telescope and the resultant image is displayed on a medical grade high definition 
video monitor (23 "; NDS Surgical Imaging, San Jose, CA) and archived (AIDA™, Karl Storz). 
The telescope is held in position by a mechanical endoscope holder (Karl Storz). This device 
allows for positioning with minimal drift. The telescope and camera do not require a sterile drape 
or cover. The telescope holder is small, can be fixed to the side rail of the surgical table, and 
easily be moved in and out of the operative field. 

 
Figure 2: Telescope and HD monitor set up 
 
The surgical technique is modified after Meij et al.13, 14 Dogs are in sternal recumbency 

with the maxillary canine teeth suspended over a bar and the mandible held open with roll gauze. 
The surgical table is tilted ~40° to allow in-line observation of the hard palate and basisphenoid 

229



 

bone. The telescope holder is attached to the operating room table at its front edge, with the 
telescope positioned in front of the open mouth at a distance of ~250 mm from the sella. The HD 
monitor is placed directly in front of the surgeon just above the dog’s head with surgical 
dissection performed by viewing the monitor.  

The soft plate incision is re-opened and retracted laterally using hook retractors (Lone 
Star, Cooper Surgical, Trumball, CT), providing a wide and direct view of the pilot holes and 
basisphenoid region. Using measurements from the previously acquired CT images, the 
rostrocaudal and lateral extents of the sella in relation to the previously drilled pilot holes is 
marked with the drill. Drilling of the basisphenoid bone is performed with a high-speed drill with 
an elongated and angled tip and a 2 mm diamond bur (Midas Rex, Medtronic, Minneapolis, MN).  
Although the table is inclined at 40° the drilling is maintained perpendicular to the sella, which 
requires directing the drill in a rostral trajectory. The bony opening is progressively enlarged 
with the drill and bone biting instruments, creating an ovoid or rectangular opening of ~1-1.5 cm 
in the rostrocaudal plane, and 4-6 mm in the lateral plane. Lateral drilling is extended to the 
edges of the cavernous sinuses, which can usually be identified. Rostral-caudal drilling is 
extended as necessary to fully expose the entire extent of the base of the tumor, which is often 
larger than the sella itself. Drilling is continued until a thin shelf of inner cortical bone remains 
over the pituitary fossa dura, and the remaining bone is removed with a ball-tipped probe, cup 
curettes, and Kerrison rongeurs. Bleeding is controlled with gelfoam, bone wax, and micro 
cotton tipped applicators.   

Once the pituitary fossa is exposed, the dura is opened in a cruciate fashion using a 
microblade (Feather Safety Razor, Osaka, Japan).  For large tumors the entire sella is usually 
filled with tumor and the normal pituitary gland is difficult to identify at the onset of the 
resection. Initial de-bulking is carried out with small biopsy forceps and ring curettes (Tew 
Dissectors, KLS Martin, Jacksonville, FL). For smaller tumors largely contained within the sella, 
this technique is adequate to remove most of the tumor.  For larger tumors a step-wise method 
consisting primarily of central debulking and progressive mobilization of the peripheral tumor 
towards the center of the sella is required.  As tumor is debulked the lateral walls of the third 
ventricle and the anterior extent of the tumor are identified.   

  
Figure 3:  View of HD monitor during basisphenoid drilling. 
 
The tumor texture is usually quite soft, whereas the surrounding capsule and gland are 

firm and rubbery. This distinction is found to be useful in determining extent of resection. 

230



 

Identification of the third ventricle and lateral walls of the hypothalamus are important 
landmarks to indicate extensive tumor removal. Palpation of the dorsum sella is also useful to 
determine the caudal extent of removal. Because of the small nature of the bony defect (typically 
6 mm x 10-15mm) the use of fine diameter neurosurgical suction tips (2-7 Fr) and neurosurgical 
curettes is required. Slighty curved suction tips and those with ports along the side of the suction 
cannula rather than directly at the end are often useful in drawing tumor towards the center of the 
cavity.  A two-handed two-suction technique, whereby the surgeon uses one suction to provide 
counter-traction on the tumor and a second suction to debulk the main tumor mass is also useful. 
Aspiration devices (eg, Myriad; Nico, Indianapolis, IN) with side ports is also found be useful 
for drawing tissues towards the midline and avoiding excessive curettage of tissue lateral or 
rostral to the exposed field.  

 
Figure 4:  HD view of surgical site 
 
The mandible is released from its open-mouth position and manually opened and closed 

for one minute by the anesthetist approximately every 30 minutes, based on the 
recommendations of Meij et al13,14 to help prevent postoperative pain associated with continued 
pressure on the temporomandibular joint. 

Once tumor removal is complete, the surgical site is copiously lavaged with sterile saline, 
manually injected with a long large bore needle.  Hemostasis is obtained by packing the site with 
gelfoam for several minutes and then removed, with the process repeated until the irrigant was 
clear.  The bony defect is filled with gel foam followed by a layer of small intestinal submucosa 
as an overlay graft. The soft palate edges are debrided and closed in 2 layers with 3-0 
polydioxanone (deep layer) and 4-0 polydioxanone (superficial layer).  

After surgery dogs are recovered in an intensive care unit (ICU) and extubated once 
breathing spontaneously and able to protect their airways. Dogs are administered exogenous 
hydrocortisone at stress doses (1 mg/kg IV every 6 hours) for the first 48-72 hours. Cortisone 
acetate is then administered at a dose of 0.25 - 0.5 mg/kg orally once to twice a day. Thyroid 
hormone supplementation with levothyroxine (0.10 mg/10# once a day) and synthetic ADH 1 
drop into the conjunctival sac every 8 hours (DDAVP; 0.01%, Sanofi-Aventis, Bridgewater, NJ) 
is also started postoperatively. DDAVP is gradually reduced over the next 8 weeks. Animals are 
allowed to drink the day after surgery and canned food is offered for the first 2 weeks to allow 
healing of the oral incision. The oral cavity is inspected daily until hospital discharge to check 
for cerebrospinal fluid leakage or wound dehiscence. Serum electrolytes are monitored daily 
until stabilized.  
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