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Utility Of Customized Protective Surgical Splint Concerning Soft
Tissue Healing In Patients With Unilateral Cleft Alveolus
Undergoing Secondary Alveolar Bone Grafting In Comparison
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Abstract
Background: Alveolar cleft closure is vital in achieving stability of maxillary arch, providing a
foundation for alar base, prevent the inferior turbinate from herniating into cleft area and giving
impetus to teeth adjoining cleft. Intact Soft tissue cover over the grafted cleft site will provide a
contained cavity which will help maintain the grafted bone in the compacted position till new bone
formation occurs. Customized surgical splint over the operated site as a mechanical barrier can
help improve the soft tissue healing in patients undergoing Alveolar bone grafting (ABG).
Aim: To compare the utility of customized surgical splint in terms of soft tissue healing overlying
the grafted alveolar bone
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Material and Methods: Random allocation of unilateral cleft alveolus patients in two groups will be
done. Group A, in which immediately after the surgery in a customized surgical splint will be
placed. Group B, in which no splint will be given. Soft tissue healing will be assessed for both the
groups on post-operative day 7th and 15th.
Result: Results will be analyzed using Student’s paired t-test. It is expected that the soft tissue
healing will be significantly better in the patients with surgical splints.
Conclusion: Expected results of better soft tissue healing with utilization of customized surgical
splints in operated patients of cleft alveolus may be recommended as part of standard care protocol.
It can play a pivotal role in subsequent successful uptake of graft by improving soft tissue healing
Keywords: Secondary ABG, ABG, Soft tissue healing
INTRODUCTION
The utmost goal in alveolar bone grafting (ABG) procedures of cleft patients, aims at unifying the
maxillary arch which will ultimately promote the eruption of the tooth in the arch. The concept of
Secondary bone grafting which served as the biological and scientific basis was introduced by Boynes
and Sands.1 The surgical procedure of alveolar bone grafting should satisfy three main requisites
which are intended for effective treatment: Hermetic seal of the fistula, Optimal reconstruction of the
alveolar ridge dimension, and Water tight closure ensuring maximum take of the grafted bone.2 The
particular practice is typically undertaken during the period of mixed dentition wherein only two third
of the permanent canine root is formed. Any intervention surgically generally may lead to poor
metabolic response, and may reduce the wound healing.3 Soft tissue healing is one of the determinants
of surgical outcome in Alveolar bone grafting. Gaping or dehiscence of the soft tissue may have an
untoward effect on the outcome of graft.4Poor soft tissue healing is the commonest reason for failures
and compromised results. Area of Alveolar bone grafting is subjected to various insults in the oral
environment like self-inflicted trauma from opposing tooth, repetitive tongue movement rubbing the
site, hard food, food entrapment etc. Despite numerous advances in prophylactic measures, infections
still remains a complication in ABG. The use of a customised splint providing a mechanical barrier to
the surgical site may help improve the outcomes. Isolating the surgical area with the help of splints
during its initial healing period may provide a better healing environment for satisfactory soft tissue
healing. Utility of customized surgical splint in the surgical area of ABG is a novice, and has not been
evaluated in the preceding literature.
Objectives:
• To evaluate soft tissue healing in patients with customized surgical splints (Group A)
• To evaluate soft tissue healing in patients without splints (Group B)
• To compare the soft tissue healing in both the groups.
Study Design: Randomized controlled parallel arm pilot study
The study population will be divided equally into two groups in a randomized manner alternatively.
The subjects will be blinded to the allocation group.
• Group A: will comprise of the patients wearing customized surgical splint made up of
acrylic.
• Group B: will comprise of the patients in whom splints will not be given
Methods:
The present randomized parallel arm pilot study is scheduled to be conducted in the “Unit of
Maxillofacial Surgery, in coordination with Unit of Orthodontics, S.P Dental College, AVBR
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Hospital Sawangi (M) Wardha”. This research would be conducted in accordance with the guidelines
laid down by “Helsinki declaration and its later amendments” or comparable ethical standards and
only after approval by the institutional ethical guidelines prescribed by “Central Ethics Committee on
Human Research (C.E.C.H.R) of Datta Meghe Institute of Medical Sciences”.
This study will be conducted on systemically healthy subjects with unilateral cleft alveolus,
scheduled for secondary- ABG reporting within stipulated duration of study.
Patients fulfilling the criteria given below, will be recruited for the study
CRITERION FOR INCLUSION:
• Patients having unilateral cleft alveolus
• Patients subjected to ABG in mixed dentition period.
CRITERION FOR EXCLUSION:
• Patients having bilateral cleft alveolus.
• Wide alveolar clefts (> 10mm) where ABG is contraindicated
• Patients allergic to acrylic material
METHODOLOGY:
Consent:
• Informed agreement will be obtained from all patients before inclusion in the study
Pre surgical protocol• Detail history as per case history proforma and clinical examination will be recorded
• Complete Blood investigations will be done and Physician and anesthetist fitness will be
obtained for surgery.
Impression:
Prior to the surgical intervention, patients selected for placement of surgical splint will be
undergoing for preliminary impression by suitable impression material
•

Trial
Trial of the prepared splint to ensure proper fit would be done prior to surgery

Surgical Intervention:
Receipient Site:
The preoperative considerations like, the type of cleft (unilateral or bilateral), availability of the
mucosa for adequate soft tissue cover, the amount of communication present oronasally, and the bone
support required for the anatomical areas like lateral pyriform rim and alar base, should be evaluated.
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The treatment planning should be done to design the best suited flap which can maintain the adequate
blood supply and help in achieving hermetic-tension-free tissue approximation.
Incisions are made along the cleft alveolar margins and continued anteriorly onto the alveolus and
laterally joining with crevicular incisions which are given minimum two tooth lateral to the cleft in
both the segments and mucoperiosteal flap is elevated. The pyriform aperture and the anterior nasal
septum are exposed. The nasal lining is identified and separated with the cartilaginous portion of the
septum using a periosteal elevator. The mobilized lining is traced up to the posterior part of the fistula,
followed by closure of nasal lining.5
Though there are other sources of Autogenous bone grafts, but cancellous marrow
from the iliac bone is considered as the gold standard, owing to number of reasons such as: it is easy
to access, abundantly available and has better outcomes. 6, 7, 8, 9 The bone graft material is placed and
condensed manually, followed by the closure.
Donor site:
Incision is marked on the anterior iliac crest, on the superio- medial part to prevent scarring directly
over the crest area. The skin incision of about 4 -6cm is given. To avoid damage to the nerve and
prevent unsightly scarring it is given 2cm antero-inferiorly from the anterior superior iliac spine
(ASIS). The dissection starts from the skin, continued through the subcutaneous tissue reaching up to
the aponeurosis of the muscles to dissect the Scarpa’s fascia followed by the periosteal reflection.
Then iliacus muscle is retracted medially, and using the Trap door technique the bone graft is
harvested. The cancellous bone marrow from the iliac crest is harvested from the medial most part
using the bone gouge. The harvested graft is transferred to the saline solution, and prepared recipient
site is condensed with material manually. 10

Unilateral cleft alveolus of left side

Reconstruction of palatal layer with closure of
oronasal communication forming recipient bed for
the bone graft.
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Donor site area (Anterior iliac crest)

Packing of bone graft in the prepared site and
Condensing with manual pressure

Closure

•

ABG in unilateral cleft alveolus followed by placement of prepared surgical splint for 7
days in Group A, while for Group B no splint will be placed.

Follow up
Postoperatively patient will evaluated on 7th& 15th day.
Evaluation
Soft tissue healing will be evaluated using an index developed by Landry RG, Turnbull RS,
Howley11, by an independent observer who will be blinded to the study protocols
Evaluation of soft tissue healing

Healing index
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2 – Poor

≥ 50%
inflamed
gingiva

of
Present

3 – Good
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•

Findings will then be recorded in the MS excel sheets and the results of the two groups will
be compared and extrapolated to derive logical statistical analysis
Outcome:
The utility of customized Surgical splint in patients undergoing Alveolar bone grafting in Unilateral
cleft alveolus immediately post-surgical intervention may improve the soft tissue healing as
compared to the patients in which splints are not given. Thereby this unique intervention can
substantially benefit the patients to prevent post-operative complications.
Expected Results:
• Significant soft tissue healing in Group A
Sample size determination:
As it is a pilot study, so all the patients reporting in S.P Dental College on outpatient basis or
AVBR Hospital within the time duration of the study, for secondary ABG and fulfilling the criteria
for the study will be recruited in the study and will be alternatively allocated in the group.
DISCUSSION:
Cleft alveolus is usually accompanied by Cleft of the Lip as well as Palate. The maxillary
deficiency and retarded growth is the key feature of such patients and it warrants the balance between
their functional and aesthetic components. 12 The surgical repair of the Cleft alveolus is considered as
a constitutive part of the repair of cleft palate.13It is usually operated by the secondary alveolar
grafting after the eruption of the two-third root of the permanent canine, approximately at an age of
about 12-14 years. Soft tissue healing is usually compromised in the grafted area because of various
reasons, such as trauma due to opposing tooth, hard food, food entrapment and continuous tongue
movement which rubs the site. Thus a mechanical barrier can prevent trauma to the site and in turn
also prevent the bacterial colonisation and thereby infection can be prevented.
Optimal soft tissue healing is detrimental towards the graft uptake and success of Alveolar
Bone grafting. Gunaseelan R et al 2010 in their published chapter on ABG advocated the utilization
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of surgical splints as it immobilizes the grafted area and provides support to the palatal tissue, thereby
aiding in graft uptake. Their findings are also suggestive of its role in minimizing the hematoma
formation. 14
Garg, et al 2011 conducted a study wherein they advocated the use of occlusal splint made of
acrylic for prevention of any injury to the teeth. 15
Therefore the use of customized surgical splints in Cleft alveolus patients immediately after
performing Secondary Alveolar bone grafting will serve as a mechanical barrier and may help
promote unhindered soft tissue healing. Thus it may be recommended as a component of standard
care following ABG.
Conclusion:
The novelty of utilisation of customised surgical splints in the current study can become a standard
treatment protocol in patients with ABG.
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