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ABSTRACT
We describe 2 minimally invasive techniques for in-office iliac crest bone harvesting. The
increasingly limited access to hospital operating rooms and the increased need for bone
grafting to facilitate dental implant-related reconstructions have been the major impetuses behind relocating some of these surgeries to the out-of-hospital, in-office setting.
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ental implant treatment has become
widely accepted by patients, resulting in
an increased demand for bone reconstructive techniques that allow for ideal placement of implant fixtures. Successful implant
surgery is not simply the achievement of
successful osseointegration, but rather the
establishment of an ideal foundation for
implant-supported prosthetic restorations.
This objective requires the diagnosis and
surgical management of deficiencies in both
hard and soft tissue foundations. Some ridgepreservation techniques are expensive for
the patient, are performed in sites that
are often chronically inflamed and do not
necessarily obviate the need for future osseous
reconstruction. Autologous bone graft remains
the gold standard approach for all forms of
maxillofacial peri-implant reconstruction.1
It is preferable to perform these procedures
secondary to extracting teeth, allowing for soft
tissue healing to optimize conditions for bonegraft coverage and consolidation.
The reconstruction of small osseous defects
may be possible using autogenous bone
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harvested from intraoral sources. 2 The
mandibular ramus and symphysis provide
small amounts of cortical and cancellous bone,
suitable for single-tooth segments. However,
harvesting bone from these sites carries a risk
of paresthesia in the distribution of the
inferior alveolar, mental and incisive nerves.2
Thus, restoring large hard-tissue defects to
facilitate implant placement usually requires
the harvesting of bone from extraoral sites.3
The anterior ilium is easily accessible and provides large quantities of bone. It is well suited
as a donor site for many types of reconstructive
surgery.4 Although bone harvest surgery has
traditionally been performed in hospital,
recent advances in minimally invasive surgical
techniques5–7 have allowed this procedure to be
performed safely in the oral and maxillofacial
surgery office on a routine basis. These techniques allow the surgeon to perform unilateral
or bilateral maxillary sinus augmentation,
buccal onlay grafting, cleft alveolar repair and
revisional peri-implant grafting with significant amounts of autologous bone.
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Figure 1: A Straumann Osteocore
(Straumann AG, Waldenburg, Switzerland)
motorized trephine is introduced to the anterior iliac crest, with guiding trocar retractor
protecting the surrounding soft tissues.

Figure 2: Minimal defect in right anterior
iliac crest following trephination of a cancellous core.

Figure 3: The left maxillary sinus
before surgical elevation and autologous bone augmentation.

Figure 4: Postoperative view of left maxillary
sinus immediately following sinus elevation
and autologous bone augmentation using the
Osteocore trephine technique.

Figure 5: Implant placement following
4-month period of graft incorporation.

Figure 6: Right anterior iliac crest with
exposure of medial cortex before harvesting a block corticocancellous graft.

As in all clinical procedures, case selection is paramount; not every case is suitable for treatment in the
office setting. Patients undergo a preoperative medical
assessment that includes complete blood count, platelet
count, international normalized ratio and electrocardiogram studies. Patients are assigned a classification
according to the American Society of Anesthesiologists’
(ASA) system.12 ASA I and II patients are considered for
in-office surgery, which can be performed using 1 of the
following 2 techniques.

Figure 7: Block bone graft harvested from
the iliac crest is rigidly fixed to the alveolar
ridge with transosseous screws as an onlay
graft to augment ridge width.

In-Office Bone Harvesting for Reconstructive
Surgery
Bone harvesting from the anterior iliac crest originally
involved hospital admission, as it was a far more invasive
procedure than it is today. The development of less invasive harvesting techniques, limited access to hospital
services for procedures deemed elective and increasing
waiting times for procedures8 have resulted in more
surgeries being performed in private clinics.9,10 The safety
and complications associated with these techniques have
been recently documented.11
544

Harvesting Iliac Crest Bone by Trephination
Trephination, using a variety of approaches and
instruments, has been reported to be a generally safe surgical technique and has been used with minimal morbidity in harvesting bone from the anterior ilium.5–7,13–22
The use of a power-driven trephine for this purpose has
also been established as a safe technique to provide ample
bone for many maxillofacial reconstructive procedures,
including maxillary sinus elevation and cleft alveolar
osseous reconstruction, with minimal morbidity.5,7,23
Surgery is performed under intubated general
anesthesia provided by an anesthesiologist. This allows
the operating surgeon to concentrate on maintaining
strict sterility of the surgical site, unencumbered by the
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necessity of maintaining the patient’s airway or administering anesthetic.
Long-acting local anesthetic consisting of 0.5%
bupivicaine with epinephrine (1:200 000) is administered
to the iliac crest site to ensure postoperative comfort. The
incision, which ranges in length from 1 to 2 cm,
depending on the amount of bone required, is made
1 cm posterior to the anterior superior iliac spine (ASIS)
and 1 cm lateral to the height of the crest. Dissection is
performed through Scarpa’s fascia, avoiding both the
iliopsoas and gluteal musculature. Following identification of the iliac crest, a mid-crest periosteal incision is
made 1 cm posterior to the ASIS, and the bony crest is
identified. A guiding trocar (Straumann AG, Waldenburg,
Switzerland) is introduced onto the surface of the iliac
crest, which then aids the surgeon in the placement of the
trephine (Fig. 1).
Once the required number of cancellous bone cores
have been obtained (Fig. 2), the edges of the bone are
smoothed, the site is cleansed thoroughly with saline and
Gelfoam (Pharmacia, Bergenfield, N.J.) is placed in the
bony wound to control bleeding. The wound is closed in
layers using a layered plastic surgical closure, with interrupted or continuous sutures, and dressed with a pressure
dressing. Surgical drains are not required if dissection,
wound closure and dressing procedures are performed
appropriately.
Following harvesting of bone, attention is turned to
the oral cavity, where grafting procedures are completed
as required (Figs. 3 and 4). Local anesthesia is administered at the graft recipient site before incision, and the
graft surgery, such as sinus floor elevation and augmentation, is performed using the autogenous bone graft. The
patient is moved to the office recovery room and standard
protocols for doctor and nursing supervision and criteria
for discharge are followed. Jensen and Sennerby24 have
shown at a histologic level that implant placement can
occur 4 to 6 months following bone grafting (Fig. 5).
Harvesting Block Bone from the Anterior Ilium
Although particulate cancellous bone has suitable
handling properties for applications such as sinus
augmentation and cleft alveolar reconstruction, block
corticocancellous bone is ideal for reconstructing severe
deficiencies in buccolingual ridge width. The use of
segments of block bone allows for rigid fixation of the
graft, which facilitates its undisturbed vascularization
and subsequent incorporation. Harvesting of bone
from the medial aspect of the anterior ilium has been
demonstrated to have several advantages over lateral crest
harvesting,25 and this technique is preferred by the
authors. The length of the iliac incision ranges from 2 to 6
cm, depending on the amount of bone required, and
dissection to the iliac crest is identical to that described for
the trephination technique.

Box 1 Possible complications from anterior iliac crest
harvesting5–7,11,23

•
•
•
•
•
•
•
•
•
•
•

Postoperative pain at donor site
Lateral femoral cutaneous nerve paresthesia or
dysesthesia
Hematoma
Seroma
Gait disturbance
Contour deformity of donor site
Infection
Abdominal herniation
Adynamic ileus
Stress fracture
Keloid scar

The medial aspect of the iliac crest is exposed and the
medial soft tissues are protected throughout the remainder
of surgery (Fig. 6). An osteotomy outlining the size of
the required graft is performed at the iliac crest using a
combination of saws, drills and chisels. Once the bony
block has been obtained, the site is cleansed and Gelfoam
(Pharmacia) is applied to the bony wounds of the iliac
crest. The incision is closed and pressure dressings are
applied as described in the trephination procedure. The
intraoral recipient site is exposed, and the harvested piece
of block bone is customized to fit the site passively. The corticocancellous bone graft is then fixed to the recipient site
using 2.0-mm bone screws (Fig. 7). Cancellous bone is used
to graft the gaps around the perimeter of the graft. The soft
tissue flap is undermined and expanded to facilitate passive,
tension-free closure over the graft. As with the trephined
cancellous cores, implant placement can generally take
place 4–6 months after graft surgery, at which time the bone
fixation screws are removed (if nonresorbable metal screws
were used) and the dental implants are placed.
Discussion
Several recent advances in minimally invasive boneharvesting techniques26–28 have allowed a greater range of
reconstructive surgeries to be performed in the ambulatory care setting. Motorized trephination for harvesting
bone from the anterior ilium has been supported in the
literature,5,7,23 and the safety of this technique has been
documented as it has evolved over 7 years.6,7,11
The technique described in this report was initially
investigated in a cadaver study.23 Once deemed to be
anatomically safe, the procedure was then used in hospital
until its safety record was established for ambulatory
care.5,6,23 The technique was then further developed into
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a routine outpatient procedure without the need for a
postoperative hospital stay.7 More recently, the techniques
described in this report were studied in 40 iliac crest bonegraft harvests performed entirely in the office setting.11
Medial iliac crest block harvesting is also well established,4,25,29–31 and the complications associated with this
procedure6,24,32–38 can be minimized by good surgical technique and proper case selection. As with any surgical procedure, there are possible complications (Box 1), many of
which occur rarely. The 40 harvested sites resulted in complications limited to 2 seromas and 1 hematoma for an incidence of 7.5%. One patient sustained partial paresthesia in
the distribution of the lateral femoral cutaneous nerve and
1 patient complained of hip pain and difficulty ambulating
(2% incidence for each). None of these complications
would have been prevented by hospital admission. All
patients in that study were discharged directly home from
the in-office setting as planned with no admissions to hospital.11 Similar results have been obtained by harvesting
bone from other extraoral sites such as the tibia.39
Iliac crest harvesting in the office setting allows
patients to receive a wide range of reconstructive procedures on a timely basis, expediting their reconstructive
care. Surgery and anesthesia provided in the office setting
are not covered by provincial health plans, and the financial responsibility for these procedures is assumed by the
patient. At present, limited coverage for these procedures
may be extended by private insurance carriers.
It is the responsibility of surgeons performing iliac
crest graft surgery to ensure that they are adequately
trained to perform such procedures in an out-of-hospital
setting and to maintain the highest standards of safety
and excellence so that the frontiers of hospital-based
surgery are not being moved without due care and
attention to the safety of the patient. Patients are generally
very satisfied with the provision of their surgery in
the office setting.11 The advantages of performing iliac
crest harvesting in the private practice setting include
patient convenience, increased predictability in the
scheduling of surgery and the prompt delivery of elective
reconstructive care. C
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