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Aim and Scope

The Columbia Dental Review (CDR) is an annual publication
of Columbia University College of Dental Medicine (CDM).
This journal is intended to be a clinical publication, featuring
case presentations supported by substantial reviews of the
relevant literature. It is a peer-reviewed journal, edited by the
students of the school. The editors are selected on the basis
of demonstrated clinical scholarship.

Authors are primarily CDM students from pre-doctoral and
post-doctoral programs, CDM faculty and residents, and
attendings from affiliated hospitals. Peer reviewers are
selected primarily from the CDM faculty. Submissions undergo
a blind peer review system whereby the authors are not
known by the reviewers (at least two per manuscript).
Instructions for authors wishing to submit articles for future
editions of the CDR can be found on the last page of this
journal. Opinions expressed by the authors do not necessarily
represent the policies of Columbia University College of
Dental Medicine.

Editors' Note

Dear Readers,

| am delighted to welcome you to the 2015-2016 edition of the
Columbia Dental Review. The College of Dental Medicine has
a long history of producing excellent research, and the goal of
the Review is to share some of the innovative and
collaborative work that take place at our school. Thank you to
our team editors for their hard work, and | hope you enjoy the
issue.

Sincerely,
Alina O'Brien '17
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Abstract

Von Willebrand disease is not commonly encountered in
practice, but is actually the most common hereditary disorder
affecting coagulation. A mutation inhibiting von Willebrand
factor, which is a key clotting protein that binds to factor VI,
affects platelet adhesion during wound healing. Patients
with this disorder are at a higher risk of postoperative
complications following dental surgery, but can still be
treated successfully. Currently, desmopressin or DDAVP is
the method of treatment for patients with Willebrand disease
in preparation for surgery. DDAVP stimulates the release of
von Willebrand factor from endothelial cells, and can be
administered intranasally or intravenously. The following
case study documents a young 21-year old patient with Von
Willebrand disease that had a dental implant placed to
restore a missing tooth. Through collaboration with a
hematologist administering prophylactic DDAVP, the implant
surgery was performed without any postoperative
complications. The implant successfully integrated and was
restored into function with no unusual clinical manifestations.
The case study also details additional precautions taken
during treatment planning to minimize the patient's need for
surgical procedures during therapy by avoiding a two-stage
protocol and by utilizing a tissue level implant design.

Introduction

Von Willebrand disease (VWD) is the most common
hereditary bleeding disorder.l A mutation inhibiting von
Willebrand factor, which is a key clotting protein that binds to
factor VIII, affects platelet adhesion during wound healing.2
Patients affected by von Willebrand disease present with
degrees of excessive bleeding, which may manifest in
frequent nosebleeds, bleeding gums, and bruising. Female
patients affected can have heavier menstrual periods. An
uncommon symptom is severe internal bleeding or
hemarthrosis.1 Clearly, vWD can pose a significant problem
in a patient indicated for surgical procedures intraorally.
Cases of dental surgery and extractions on VWD patients
have been documented in the past, and complications with
excessive gingival bleeding pose a concern.3.4.5.6

Managing excessive bleeding is nothing new in the field of
medicine, and in particular, several methods have been
shown to be affective for dental surgery.3 Local application
of tranexamic acid (TA) and fibrin glue have been used in
past cases to provide hemostasis prior to the procedure. TA
acid is often used in major trauma cases at hospitals, as well
as on hemophiliacs with excessive bleeding during dental
procedures.* It is typically delivered as a mouthwash for
dental applications, but can be given orally or intravenously.

TA acid is a synthetic derivative of lysine, and it binds to the
lysine receptors on plasmin molecules to prevent the
degradation of plasmin to fibrin. Fibrin glue is also a
commonly used to manage bleeding complications.5> Fibrin
glue is composed of fibrinogen and thrombin, derived from
human and bovine sources, and is used to help create a
fibrin clot.

Specific for von Willebrand disease, desmopressin (DDAVP)
has been used with success in managing bleeding after
surgery. Desmopressin has a number of different effects
upon administration. The most applicable to patients with
vWD is that DDAVP stimulates the release of von Willebrand
factor from endothelial cells, which can promote the clotting
cascade from occurring. Typically, DDAVP is administered
intravenously at a dosage of 0.3 ug/kg in a 50 mL 0.9%
saline solution. The DDAVP should be administered at least
one hour prior to any surgical procedure, and lasts for about
8 to 10 hours.”

Case Report

A 2l-year old female patient with von Willebrand disease
presented in the Columbia University College of Dental
Medicine clinics for comprehensive care. She had lost #19
due to caries, which was previously extracted about one year
prior (Figure 1). The optimal treatment plan was determined
to be a single tooth implant.

Figure 1 Preoperative clinical photograph and periapical
radiograph of #19

©2016 Columbia Dental Review

Volume 20: 2015-2016



Dental implant surgery and restoration on a patient with von Willebrand disease: A case study

Previously, #19 was extracted after the patient received a
single dose of desmopressin (DDAVP) from her
hematologist, and the procedure was successful with no
adverse events or complications with bleeding. After
consulting with the patient's hematologist, it was again
recommended that DDAVP be administered approximately
one hour prior to the start of implant surgery. An hour prior
to implant surgery, the patient received approximately 0.3
ug/kg of DDAVP in a 50 mL 0.9% saline solution
intravenously.

Additional accommodations were made to minimize the
amount of surgeries and traumatic events to the tissue that
would induce bleeding. A tissue level implant was used to
eliminate second stage surgery and to provide adequate
biological width away from the healing abutment to prevent
bleeding during prosthetic visits. A flapless surgical
technique was also used to prevent a full thickness
elevation of the surrounding soft tissue during the procedure
(Figure 2). The ridge was assessed clinically and with a
computerized tomography radiograph to ensure adequate
width of bone with minimal concavities.

Figure 2

Implant  surgery,
Straumann 4.8 x 10 mm tissue level implant

flapless approach using

No postoperative complications were noted, and the patient
reported no issues of excessive bleeding following the
surgery. The implant was allowed four months for healing,
and was restored (Figure 3).

¥

Figure 3 Clinical photograph and periapical radiograph of
#19 final restoration, completed four months after implant
placement

Discussion

Successful treatment of patients with von Willebrand
disease, and other hemophiliac disorders, requires
collaboration with the patient's hematologist for the
appropriate method of treatment. Many successful cases of
surgical procedures on patients with hematological
disorders can be treated safely with minimal complications
with proper intervention and treatment planning.8 In this
particular case, the risk was minimized through careful
collaboration with a hematologist and prophylactic DDAVP,
but measures were taken in the surgical approach and the
implant design as well.

Flapless approach to implant surgery has been shown to be
successful, provided that the appropriate cases are
selected.® If adequate horizontal bone is present with
minimal concavities present apically, a flapless approach
provides a conservative approach with minimal risk of
perforations. A cone beam computerized tomography scan
and the use of a surgical guide is recommended if no flap is
reflected to allow for visualization of the bone as the implant

©2016 Columbia Dental Review

Volume 20: 2015-2016



Dental implant surgery and restoration on a patient with von Willebrand disease: A case study

is placed. In the case documented, the flapless approach
allowed for a minimally invasive approach and limited
postoperative bleeding from the surgery.

Although bleeding soft tissue trauma can be managed
successfully, the use of dental implant design can also
minimize trauma in both the surgical and prosthetic visits.10
Typically, the process of receiving a dental implant can
involve multiple procedures that induce bleeding in the soft
tissue. The most traumatic procedure involves the actual
placement of a dental implant or the second stage surgery
to attach a healing abutment after integration. However,
bone level implant designs are more susceptible to incidents
of soft tissue trauma during the prosthetic phase. Irritation
from prosthetic handling of the healing abutment, or
dislodgement of the healing abutment, can result in soft
tissue trauma and a necessity to redo second stage surgery
for bone level implants. In one-stage surgical approaches,
epithelium can adhere to healing abutments and result in
trauma and bleeding on removal after implant integration.1!
For these factors, a tissue level implant was used to limit
incidents of bleeding during prosthetic fabrication.

This case study follows one example of treatment involving
a patient with von Willebrand disease, but the techniques
and approaches cannot be extrapolated to every case. The
patient history and clinical parameters must be taken into
account for each individual case. Additional clinical trials
are needed to determine the optimal approach for patients
with hematological disorders. However, on the basis of
existing literature, many cases with patients that have von
Willebrand disease and other hematological deficiencies
can be treated successfully with limited complications.

Conclusion

A patient with von Willebrand disease was successfully
treated for implant surgery and restoration with no
complications. Communication  with the patient's
hematologist was a key component of successful therapy.
Several methods of hemostasis control and careful selection
of implant type can aid in providing a successful result and
minimize the amount of trauma.
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Abstract

Partial and full mouth reconstruction can present multiple
challenges to the dentist. However, the benefits that result
from this reconstruction can be life-changing for the patient.
This case presents a 53-year-old female who presented with
the chief complaint that she had “a broken bridge” and
wanted to “replace all of her missing teeth.” Treatment for
this patient consisted of combined fixed and removable
prostheses: a 10-unit implant-supported maxillary fixed
partial denture (FPD) and an implant-supported complete
mandibular overdenture.

Case Report

A 53-year-old female presented to Columbia University
Dental Clinic with the chief complaint that she had a “broken
bridge” and would like “to replace all of her missing teeth.”
Periapical and panoramic radiographs were taken on this
patient (Figures la-b) and she proceeded to the senior clinic
for a comprehensive exam, photos (Figure 2), and treatment
planning session.

Figure 1a Initial periapical radiographs

Figure 1b Initial panoramic radiograph

Figure 2 Initial extra- and intra-oral photographs

Clinical exam revealed multiple missing maxillary anterior
teeth and recurrent decay of remaining anterior maxillary
teeth. The patient's chief complaint related to the FPD on
the lower right quadrant (25-X-27-X-29) fractured in the area
of tooth #29. Periodontally, pockets were within normal limits
but oral hygiene appeared to be very poor. Radiographs
revealed a periapical radiolucency at the apex of tooth #12
and multiple root fragments remained in the mandibular
anterior region. After discussion with the patient, she
expressed that she currently used removable prostheses
but was interested in restoring her edentulous areas with
fixed prostheses, such as implants.

A CBCT scan was taken on the patient and the finalized
treatment plan was created consisting of a maxillary
implant-supported partial overdenture and mandibular
implant-supported FPD to restore occlusion in the lower
right quadrant where the patient's previous FPD was
located. The patient's main concern related to finances,
which limited her to restoring only half of the mandibular
arch at this time, and later, restoring the other half.

Over a period of 4 months, the patient had extractions of
teeth #6, 12, 17, 22, 23, 24, 25, 27, 29, Straumann implants
placed in sites #4, 6, 9, 13, 22, 27, and Maxxeus bone
grafts placed in sites #6, and 22.

It was decided, together with the senior dentist and faculty,
to update the treatment plan to: maxillary 10-unit
implant-supported FPD  with complete  mandibular
implant-supported overdenture. An interim mandibular
complete denture was fabricated for the patient to wear
while the mandibular bone graft continued to heal.

©2016 Columbia Dental Review
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The patient was provisionalized initially with a lab-fabricated
acrylic FPD that rested on teeth #6 and 12, before they were
extracted, to allow for the bone graft placed near site #6 and
27 to heal. After teeth #6 and 12 were extracted, the patient
was given an interim maxillary partial denture and an interim
mandibular complete denture, both with relief in the areas of
the implant healing abutments.

The next step, to help establish proper lip support and
vertical dimension of occlusion (VDO) in fabricating the final
prosthesis, was lab-fabricated provisional for the maxillary
implant supported FPD. An addendum to the existing
treatment plan was made for this provisional.

Approximately one year after maxillary implant placement,
the patient presented for the final restoration. Healing
abutments were removed and impression copings were
placed in the maxillary implant sites. A GC resin pattern jig,
supported by floss, was created to capture each implants
angulation relative to the others and a maxillary vinyl
polysiloxane (VPS) open-tray impression was taken over the
implants and jig (Figure 3a-b). A soft tissue model was
poured up and the GC resin pattern jig with the impression
copings was seated on the cast and was reinforced with
more GC resin pattern.

Figure 3a GC resin pattern/floss jig

Figure 3b Open-tray PVS impression over jig

The jig was then placed in the patient's mouth (Figure 4a-b)
to verify that the cast was an accurate reproduction of the
implant angulation present in the patient’s mouth.

Figure 4a Reinforced jig seated in cast

Figure 4b Reinforced jig in patient's mouth

Mandibular pick-up impression of the patient's interim
mandibular complete denture was taken in alginate and a
cast was poured up. Putty bite registration was taken and
the maxillary and mandibular casts were mounted on an
articulator (Figure 5) The mounted casts were sent to the
lab for fabrication of the maxillary custom abutments,
provisional FPD, and metal framework for the final FPD. A
slight open bite was present in the posterior right side, as
the interim mandibular denture was loosely retentive and
thus, was not entirely accurate in mounting a perfect bite
(Figure 6). However, this was acceptable since a new
complete mandibular denture was to be fabricated against
the final completed maxillary FPD. Shade B1 was selected
together with the patient for the lab-fabricated maxillary
provisional.

Figure 5 Mounted casts
with putty bite

Figure 6 Mounted casts,
posterior open bite

The patient returned and the 4 maxillary custom abutments
were torqued down. The lab-processed maxillary acrylic
provisional was tried in, adjusted, and relined over a series
of three appointments, allowing the patient to adjust to the
provisional and provide feedback on esthetics and functional
concerns. The patient also expressed that she wanted “all of
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the teeth to be the same length” incisally, so incisal
adjustments were made as such. The patient, despite
having a relatively low smile line, was concerned with the
cervical overextension of the teeth, particularly tooth #10.
After discussion with the patient and faculty, the decision to
eventually add a continuous band of pink porcelain to the
final prosthesis was made.

During the provisional-adjustment appointments, the
maxillary metal framework for the final prosthesis was tried
in and adjusted. Initially, the metal framework appeared to
have a cant (Figure 7a). Using the patient’s interpupillary
line as a paralleling reference point, the metal framework
was adjusted (Figure 7b).

Figure 7a Metal framework demonstrating cant

Figure 7b Framework after adjustment

Upon further examination, it appeared that the maxillary
provisional’'s midline was canted. Aside from this, the patient
was satisfied with the esthetics and functionality of the
acrylic maxillary provisional and a VPS pick up impression
of the adjusted maxillary metal framework and an alginate
pick up impression of the acrylic provisional were taken. A
new putty bite registration with a wooden stick was taken
against the maxillary provisional and patients interim
complete denture. The wooden stick was adjusted so that it
was parallel to the patient’s interpupillary line. The alginate
impression was poured up and the cast, the new bite
registration, and the previously mounted mandibular cast
were sent to the lab for fabrication of the final maxillary
prosthesis. Careful instructions were made to the lab to
fabricate the final prosthesis with the new, correct, bite
registration and to only use the cast of the maxillary
provisional as an esthetic guide for the size and shape of
the final prosthesis, since it was canted. The lab was also
instructed to add a continuous band of pink porcelain to
simulate gingiva, as discussed earlier.

The lab returned the bisque-baked maxillary final FPD,

which was tried in and adjusted using shim stock and Fit
Checker ®. Pink porcelain was absent in the area of tooth
#13 and very minimal in the area of tooth #4 (Figure 8). The
patient was dissatisfied with this, and the final prosthesis
was returned to the lab for addition of more pink porcelain in
this area and for final glaze. No other esthetic concerns
were raised by the patient at this time.

Figure 8 Bisque-baked final maxillary FPD demonstrating
lack of pink porcelain tooth #13

The lab returned the final glazed maxillary FPD, which was
tried in and minor adjustments were made. The patient was
still dissatisfied with the lack of pink porcelain in areas #4
and 13, and with the amount of metal showing from the
abutments, despite her low smile line. The patient was
informed that more pink porcelain could not be added to the
final prosthesis as overcooking in the oven might warp the
underlying metal framework. The patient was then informed
that other means to cover the exposed metal could be taken
at a later time, such as adding gingival composite to these
areas, etc. In the end, these are likely compromises to the
true desired esthetic result which should have been
addressed earlier on.

The screw holes in the custom abutments were protected
with Fermit and the final maxillary restoration was cemented
with conservative amounts of TempBond. Unfortunately, the
patient reported later that evening that the final prosthesis
had fallen out.

The patient returned the following day, minor adjustments
were made to areas of pink porcelain that were
overextended, and the final prosthesis was cemented with
Improv implant cement.

As the maxillary prosthesis was being attended to, the final
mandibular compete denture was also being worked on.
The final complete denture was delivered, occlusion was
adjusted, and it was converted to an implant-supported
overdenture (Figure 9). The patient was satisfied with
esthetics and function of both the maxillary and mandibular
prostheses.
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Figure 9 Pre- and post-treatment intra-oral photographs

Discussion

The use of a GC resin-pattern jig used during impressions
has been shown in several studies to improve the accuracy
of the master cast that is poured (1) but in other similar
studies, the use of a resin-based jig, compared to other
materials, such as plaster, showed no advantage in regards
to final cast accuracy.

Though the patient was mostly edentulous upon initial
presentation to the clinic and several of her teeth had poor
prognosis, a few alternative treatment plans were
presented; first, the option of both maxillary and mandibular
removable dentures were presented to the patient.
However, the patient, having already had experience with a
very non-retentive mandibular complete denture, due to a
lack of alveolar crest height, declined this option in favor of
fixed prostheses.

Another option for restoring the mandibular dentition with
implants that was presented to the patient was the option of
the Nobel Biocare “All-on-Four” prosthesis (Figure 9).
Unfortunately, due to financial constraints, the patient was
unable to move forward with this option at the time. Initially,
the patient did express interest in restoring the lower right
guadrant with an implant-supported FPD, and later,
restoring the lower left quadrant similarly, but this too
became a financial issue that lead the patient to select the
option of the implant-supported mandibular overdenture
instead. Still, the patient expressed that she would like to
eventually replace the overdenture with a fixed prosthesis in
the future.

Conclusion

Full and partial mouth reconstruction can be a challenging
endeavor for both the dentist and the patient. Certain
aspects of treatment may limit treatment options such as
finances, bone quality, patient expectations, but with
detailed planning and discussions with the patient, dramatic
and successful results can be achieved.
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Abstract

Systemic sclerosis (Scleroderma) is an autoimmune or
connective tissue disorder that is characterized by fibrosis of
skin, muscles, blood vessels, and other organs such as
lungs, kidney and gastrointestinal tract. Scleroderma mainly
affects women between the ages of 30 to 50 years and has
shown to affect facial and oral structures, such as salivary
glands, taste buds, jaw, teeth and periodontium. It can
cause limited mouth opening (microstomia), dry mouth
(xerostomia), malocclusion, mouth sores, mouth stiffness,
jaw pain, periodontal diseases, and tooth loss. This paper
reports on the effect of scleroderma on the periodontium of
a 39-year-old female.

Introduction

Systemic sclerosis (SSc), or Scleroderma, is an
autoimmune or chronic connective tissue disease. It is
characterized by excessive production and deposition of
collagen within the skin and internal organs and is
associated with vascular abnormalities and autoantibody
production 0 in.12 The etiopathogenesis of SSc is unclear;
potentially contributing factors include the presence of
autoimmunity, genetic predisposition, certain environmental
exposures and chance (possibly random genetic
mutations).3 SSc is divided into two subsets of disease,
limited or diffuse. The limited form is characterized by
thickening of the skin confined to the areas distal to the
elbows and knees, and is associated with less severe
internal organ involvement. The diffuse form involves skin
thickening proximal to the elbows and knees in addition to
distal area involvement and is associated with more severe
organ damage.2 Epidemiological studies conducted in the
United States since the 1989 have shown an annual
incidence rate for scleroderma of 13.9 to 21 per million,45
with female to male ratio of 1:3.6

The orofacial region is commonly involved in SSc. Oral
manifestations include skin and oral mucosal atrophy,
limited mouth opening, mandibular resorption, and
periodontal ligament space (PLS) widening.”8 This paper
reports a case of severe periodontal impairment associated
with systemic sclerosis.

Case Report

A thirty-nine-year-old female presented with a chief
complaint that her upper front teeth were loose, and the
gums were sore and bleed on touch. Patient stated that she
had SSc since birth and is currently under the care of a
physician. She is being treated for SSc related skin and eye
conditions. The patient also reported that she has had a

routine (every 6 months) scaling and root planning
appointments for the past 3 years without any surgical or
long-term treatment interventions. No other relevant medical
conditions were reported. No history of drug or latex
allergies were reported, with the exception of seasonal
allergies due to pollen.

Her medications included topical steroids for the
management of SSc related skin conditions and occasional
use of analgesics (ibuprofen) and anti-histamines (Clarinex -
desloratadine) for allergies.

The extraoral examination revealed stiffened (fibrosed),
smooth, shiny, stretched, pale facial skin with hard and
tightened oval and straight patches. The lips were smooth,
rigid, inflamed and ulcerated at the corner of the lip (angular
cheilitis) with a prominent loss of vermillion border of upper
lip thereby leading to reduced mouth-opening (microstomia)
(Figure 1). Hyperpigmentation and blanching around the
face, neck, hand and feet was also noticed.

Figure 1a Loss of vermilion border
Figure 1b Microstomia
Figure 1c Angular cheilitis

Intraorally, >80% of her posterior teeth (molars and
premolars) were missing. Acrylic pontic and splinting was
present to replace the missing lower left central incisor.
Spacing or diastemas were present in the upper anterior
arch. Yellowish to brown stains were present on all
remaining teeth surfaces. The buccal mucosal was thick and
stiff with white patches and ulcerations (Figure 2). There
was considerable narrowing of the maxillary palatal arch
with the presence of diffused, non-scrapable white patches
(Figure 2).

8
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Figure 2a Buccal cheek stiffness with ulceration
Figure 2b, 2c White patches and diastemas

Periodontal changes:

The most astonishing finding was the absence of attached
gingiva around all the upper teeth along with profuse
bleeding on touch, as well as the absence of upper
vestibule and shallowing of the lower vestibule (Figure 3).
The alveolar mucosa of the upper arch appeared to have
replaced the attached gingiva and was attached directly to
the tooth surface (Figure 3). The full mouth periodontal
evaluation showed generalized probing depths and a clinical
soft tissue attachment loss ranging from 5mm to 12 mm,
with severe bleeding on probing. Grades 1 to 2 mobility as
per Millers classification® were present in all upper teeth and
grade 1 mobility was present in the remaining lower teeth. A
few anterior teeth showed signs of occlusal trauma or
instability (fremitus) caused by pathological tooth migration.
Generalized plaque and calculus deposits were present.
Similar diffused, non-scrapable, white patches observed on
the buccal and palatal mucosa were also present on the
alveolar mucosa and on the remaining band of attached
gingiva around all upper and lower teeth (Figure 2).

Figure 3 Absence of keratinized/attached gingiva

Intraoral periapical radiograph and orthopantomogram
revealed widening and thickening of periodontal ligament
(PDL), with generalized vertical and horizontal bone loss in
both upper and lower arches.

Discussion

Systemic sclerosis (SSc) is a generalized disorder of small
arteries, micro-vessels and connective tissue, characterized
by fibrosis and vascular obliteration in the skin,
gastrointestinal tract, lungs, heart, and kidneys.10 In the

present case report, the extra oral, intraoral -soft and -hard
tissue, and periodontal manifestation of SSc were similar to
those described in other reports.11.12.13 However, while other
case reports have mentioned a loss or reduction of attached
gingiva and the vestibule, this report shows a complete loss
or absence of attached gingiva and vestibule. The severity
of the periodontal manifestation, along with microstomia,
further limited the patient’'s ability to perform oral hygiene
and lead to exacerbation of the already existing periodontal
disease and soft tissue lesions.

A comprehensive treatment plan involving procedures such
as, scaling root planing, soft tissue procedure
(vestibuloplasty, connective tissue augmentation), and
prosthetic reconstruction (with and without implants), is
currently being considered.
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