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ing, the bone flap could migrate outward from the pressure 
exerted on the flap and once the swelling subsided over a 
matter of days to weeks, the bone flap would be retracted 
back into a flush position. While the dynamic craniotomy 
procedure is not meant to replace a decompressive cra-
niectomy, it could potentially reduce the need for a post-
operative bone flap removal or craniectomy and provide 
another tool in the armamentarium for the management of 
postoperative elevated ICP from either a rehemorrhage or 
cerebral edema.

Conclusions
Biomechanical functional analysis of novel reversibly 

expandable plates used for dynamic craniotomy was per-
formed in this study. The mobile bone flap migration with 
reversible intracranial volume expansion allowed by the 
low-profile plates provides for control of high intracrani-
al pressures associated with postoperative complications 

while also preventing the bone flap from sinking inside the 
skull. The dynamic plates can tolerate repetitive expansion 
and contraction as well as outward bone flap migration 
with tolerances beyond what would be expected in a clini-
cal scenario.

References
  1.	 Adeleye AO, Azeez AL: Decompressive craniectomy bone 

flap hinged on the temporalis muscle: a new inexpensive use 
for an old neurosurgical technique. Surg Neurol Int 2:150, 
2011

  2.	 Ahn DH, Kim DW, Kang SD: In situ floating resin cranio-
plasty for cerebral decompression. J Korean Neurosurg Soc 
46:417–420, 2009

  3.	 Bullock R, Hanemann CO, Murray L, Teasdale GM: Recur-
rent hematomas following craniotomy for traumatic intracra-
nial mass. J Neurosurg 72:9–14, 1990

  4.	 Chibbaro S, Makiese O, Mirone G, Bresson D, Chauvet D, Di 
Emidio P, et al: Skull bone flap fixation—comparative experi-

FIG. 7.���*�U�D�S�K�L�F���G�H�S�L�F�W�L�R�Q���R�I���W�K�H���D�V�V�R�F�L�D�W�L�R�Q���E�H�W�Z�H�H�Q���L�Q�W�U�D�F�U�D�Q�L�D�O���Y�R�O�X�P�H���D�Q�G���,�&�3���Z�L�W�K���¿�[�H�G���F�U�D�Q�L�D�O���S�O�D�W�H�V�����K�L�Q�J�H���F�U�D�Q�L�R�W�R�P�\�����D�Q�G��
dynamic plates.



Khanna et al.

J Neurosurg  January 4, 20198

mental study to assess the reliability of a new grip-like tita-
nium device (Skull Grip) versus traditional sutures: technical 
note. Minim Invasive Neurosurg 52:98–100, 2009

  5.	 Damani R, Suarez J: Management of postoperative hemor-
rhage, in Kumar M, Levine J, Schuster J, Kofke A (eds): 
Neurocritical Care Management of the Neurosurgical 
Patient. Amsterdam: Elsevier, 2017, pp 477–482

  6.	 Fukamachi A, Koizumi H, Nukui H: Postoperative intra-
cerebral hemorrhages: a survey of computed tomographic 
findings after 1074 intracranial operations. Surg Neurol 
23:575–580, 1985

  7.	 Goettler CE, Tucci KA: Decreasing the morbidity of decom-
pressive craniectomy: the Tucci flap. J Trauma 62:777–778, 
2007

  8.	 Kalfas IH, Little JR: Postoperative hemorrhage: a survey of 
4992 intracranial procedures. Neurosurgery 23:343–347, 
1988

  9.	 Kenning TJ, Gandhi RH, German JW: A comparison of 
hinge craniotomy and decompressive craniectomy for the 
treatment of malignant intracranial hypertension: early clini-
cal and radiographic analysis. Neurosurg Focus 26(6):E6, 
2009

10.	 Kenning TJ, Gooch MR, Gandhi RH, Shaikh MP, Boulos AS, 
German JW: Cranial decompression for the treatment of ma-
lignant intracranial hypertension after ischemic cerebral in-
farction: decompressive craniectomy and hinge craniotomy. J 
Neurosurg 116:1289–1298, 2012

11.	 Khanna R: Dynamic decompressive craniotomy with a novel 
reversibly expandable plate. J Neurol Surg A Cent Eur 
Neurosurg 78:386–389, 2017

12.	 Khanna R, Ferrara L: Dynamic telescopic craniotomy: a ca-
daveric study of a novel device and technique. J Neurosurg 
125:674–682, 2016

13.	 Khoo JC: Replacement of a self-adjusting bone flap. Techni-
cal note. J Neurosurg 45:589–591, 1976

14.	 Ko K, Segan S: In situ hinge craniectomy. Neurosurgery 60 
(4 Suppl 2):255–259, 2007

15.	 Lerch KD: Reliability of cranial flap fixation techniques: 
comparative experimental evaluation of suturing, titanium 
miniplates, and a new rivet-like titanium clamp (CranioFix): 
technical note. Neurosurgery 44:902–905, 1999

16.	 Mracek J, Choc M, Mork J, Vacek P, Mracek Z: Osteoplastic 
decompressive craniotomy—an alternative to decompressive 
craniectomy. Acta Neurochir (Wien) 153:2259–2263, 2011

17.	 Schmidt JH III, Reyes BJ, Fischer R, Flaherty SK: Use of 
hinge craniotomy for cerebral decompression. Technical 
note. J Neurosurg 107:678–682, 2007

18.	 Stoner KE, Abode-Iyamah KO, Grosland NM, Howard MA 
III: Volume of brain herniation in patients with ischemic 
stroke after decompressive craniectomy. World Neurosurg 
96:101–106, 2016

19.	 Touho H, Hirakawa K, Hino A, Karasawa J, Ohno Y: Rela-
tionship between abnormalities of coagulation and fibrinoly-
sis and postoperative intracranial hemorrhage in head injury. 
Neurosurgery 19:523–531, 1986

20.	 Traxler H, Ender HG, Weber G, Surd R, Redl H, Firbas W: 
Applying circular posterior-hinged craniotomy to malignant 
cerebral edemas. Clin Anat 15:173–181, 2002

21.	 Valença MM, Martins C, da Silva JC: “In-window” cranioto-
my and “bridgelike” duraplasty: an alternative to decompres-
sive hemicraniectomy. J Neurosurg 113:982–989, 2010

Disclosures
Dr. R. Khanna is the inventor of the dynamic plate and a founding 
member of NeuroVention, LLC, that manufactures the plates. Dr. 
R. Khanna also holds patents with CoolSpine, LLC. Dr. Ferrara 
received research support from NeuroVention, LLC, and is a con-
sultant for OrthoKinetic Technologies. 

Author Contributions
Conception and design: R Khanna, Ferrara. Acquisition of data: 
all authors. Analysis and interpretation of data: all authors. 
Drafting the article: R Khanna. Critically revising the article: R 
Khanna. Reviewed submitted version of manuscript: all authors. 
Approved the final version of the manuscript on behalf of all 
authors: R Khanna. Statistical analysis: R Khanna. Study supervi-
sion: R Khanna, Ferrara.

Supplemental Information
Videos

Video 1. https://vimeo.com/289289158.

Correspondence
Rohit Khanna: Halifax Health, Daytona Beach, FL. khanna.md@
aol.com.

https://vimeo.com/289289158

