
Poster Print Size:
This poster template is 44” high 
by 30” wide. It can be used to 
print any poster with a 1:1 aspect 
ratio.

Replace the QR Code with a link 
to your complete research paper. 
We prefer: 
https://www.qrstuff.com
(Genigraphics has no relationship)

Always check the specific poster 
requirements with your 
conference organizer to confirm if 
this type of poster design is 
allowed.

Image Quality:
You can place digital photos or 
logo art in your poster file by 
selecting the Insert, Picture
command, or by using standard 
copy & paste. For best results, all 
graphic elements should be at 
least 150-200 pixels per inch in 
their final printed size. For 
instance, a 1600 x 1200 pixel 
photo will usually look fine up to 
8“-10” wide on your printed 
poster.

To preview the print quality of 
images, select a magnification of 
100% when previewing your 
poster. This will give you a good 
idea of what it will look like in 
print. If you are laying out a 
large poster and using half-scale 
dimensions, be sure to preview 
your graphics at 200% to see 
them at their final printed size.

Please note that graphics from 
websites (such as the logo on 
your hospital's or university's 
home page) will only be 72dpi 
and not suitable for printing.

Margins:
All text, images, etc should be 
0.3” from the edge of the slide

[This sidebar area does not print.]

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster 
print. Every order receives a free 
design review and we can deliver 
as fast as next business day within 
the US and Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; 
dating back to when we helped 
Microsoft® design the 
PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

Tables, Graphs, and 
Charts:
For tables/graphs/charts, the 
image quality is better if you do 
not paste them as a picture.

Change Color Theme:
This template is designed to use 
the built-in color themes in the 
newer versions of PowerPoint.

To change the color theme, select 
the Design tab, lselect the drop 
down in the Variants section on 
the right, then select the Colors
drop-down list.

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives.

[This sidebar area does not print.]

Our 30 Year Experience Utilizing Hydroxyapatite Cement in Cranial 

Surgery: Applications, Outcomes, and Considerations

Justin Cottrell, MD1; Khaled Alok, MD1; Jennifer Moliterno, MD1 John Kveton, MD1

1Yale University

Dr. Justin Cottrell

Yale University

800 Howard Ave.

justin.cottrell@yale.edu

Contact
1. Shah R, Reeder A, Wilkins SG, Kveton J, Schwartz N. The Safety and Efficacy of Hydroxyapatite Repair of Cholesteatoma Skull Base Defects. OTO Open. 2024;8(2):e151. 

doi:10.1002/oto2.151

2. Kveton JF, Friedman CD, Piepmeier JM, Costantino PD. Reconstruction of suboccipital craniectomy defects with hydroxyapatite cement: A preliminary report. The Laryngoscope. 

1995;105(2):156-159. doi:10.1288/00005537-199502000-00008

3. Kveton JF. Obliteration of the Eustachian Tube Using Hydroxyapatite Cement: A Permanent Technique. The Laryngoscope. 1996;106(10):1241-1243. doi:10.1097/00005537-

199610000-00014

4. Kveton JF, goravalingappa  ravi. Elimination of temporal bone cerebrospinal fluid otorrhea using hydroxyapatite cement. The Laryngoscope. 2000;110:1655-1659.

5. Kveton JF, Coelho DH. Hydroxyapatite cement in temporal bone surgery: a 10 year experience. 114. Published online 2004:33-37.

6. Shah R, Kveton J, Schwartz N. Hydroxyapatite Use in Repair of Lateral Skull Base CSF Leaks Via Transmastoid Approach: When Does It Work? Otol Neurotol. 2023;44(8):804-

808. doi:10.1097/MAO.0000000000003973

7. Luryi AL, Schutt CA, Michaelides EM, Kveton JF. Hydroxyapatite cement cranioplasty for translabyrinthine surgery: a single institution experience. The Laryngoscope. 

2020;130:206-211.

References

HAC is a valuable tool within the 

neurotologic/neurosurgical 

armamentarium. Benefits include its 

ability to integrate with bone, provide 

watertight closure, and reduce the need 

for autologous grafts (and resulting 

scar/complications).

The described techniques achieve these 

goals, while encouraging osteoblast 

activity and protecting the cranial 

nerves/posterior fossa contents.

Conclusions

Our study center has utilized 

hydroxyapatite cement (HAC) for over 30 

years, reporting on its use for 

reconstructing defects arising from lateral 

skull base procedures.1–7 We provide a 

summary of our results, and step-by-step 

instructions for repairing retrosigmoid 

(Figure 1) and translabyrinthine (Figure 2) 

skull base defects. 

 

Background Review

Retrosigmoid Defects: early experience 

demonstrated no CSF leaks or 

pseudomeningoceles. HAC resorption 

was noted before incorporation of a post-

operative drain. 

Translabyrinthine Defects: early 

experience demonstrated no 

pseudomeningoceles, a low rate of CSF 

leak (3.8%), and acceptable infection rate 

(5.8%). 

Figure 1: Steps for retrosigmoid defect repair with HAC – A: The posterior fossa is irrigated and hemostasis is achieved. B: Gelfoam is lightly placed into the IAC to 

protect the nerves from direct HAC application. Cottonoids are placed along the brainstem to ensure no HAC falls into the CPA during application. C/D: HAC is applied in 

layers utilizing a freer and cottonoid to push HAC into any communicating air cell systems which could result in CSF leak. E: The posterior fossa craniotomy site is 

inspected to ensure adequate hemostasis. Dura is repositioned and a layer of DuraGen is placed over the site. F: HAC is applied and shaped with a cottonoid and freer 

dissector to ensure the HAC approximates the bony edges to encourage osteoblast engagement. A drain is placed to prevent lateral collections, which can compromise 

HAC integrity.

Figure 2: Steps for translabyrinthine defect repair with HAC – A: The posterior fossa is irrigated and hemostasis is achieved. B: Gelfoam is lightly placed into the IAC to 

protect the nerves from direct HAC application. C. Fibrillar is placed as a small plug into the dural defect entering the CPA. D. An additional gelfoam layer is placed over 

the fibrillar to fill the dural defect. E. A cottonoid is placed over the gelfoam as a final step to ensure HAC does not enter the CPA. F. A syringe applicator is introduced to 

the field, and HAC is placed in a medial-to-lateral direction until the IAC is covered. G. A second cottonoid is used to press the HAC into the petrous air cells, and any 

connection to the middle ear space. H. Additional HAC is applied and sealed into the communicating air cells. I: The first cottonoid protecting the CPA is removed before 

the HAC completely sets. J. The remaining defect is filled with HAC and shaped with a cottonoid to match the surface contour. K. A freer dissector can be used for fine 

sculpting, ensuring the HAC approximates the bony edges to encourage osteoblast engagement. L. Careful hemostasis is required, and a drain is placed to prevent 

lateral collections, which can compromise HAC integrity. 
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