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An investigation of post-operative morbidity
following iliac crest graft harvesting
A. Joshi1 and G. C. Kostakis2

Objective A study which examined the morbidity experienced by
patients who underwent iliac crest bone graft procedures. 
Design  A post-operative questionnaire was forwarded to patients who
underwent iliac crest bone graft procedures at a single centre.
Subjects  One hundred and fourteen patients underwent iliac crest
bone grafts for intra-oral augmentation.
Results  Ninety-eight patients (80%) returned post-operative
questionnaires. Eighty of the 98 (81.6%) patients suffered post-
operative pain with 70% of patients being pain-free after four weeks.
However, 10% of patients experienced pain for more than 16 weeks.
Eighty-five (86.7%) patients were able to walk without any difficulties
six weeks post-operatively. Gait disturbance was not related with age,
however there was a significant association between pain and
disturbance of gait (P< 0.001). Twenty two patients required the use of a
walking stick and the use of such aids varied from 0.5 to 26 weeks.
Women used walking aids for longer periods than men (P< 0.05). Twenty
five patients had altered sensation with about half of them experiencing
altered sensation in the distribution of the lateral femoral cutaneous
nerve. Other morbidities included deformity at the hip site (2.4%),
haematoma (2.4%), infection (3.2%), stress fracture (4.1%) and meralgia
paraesthetica in one patient. Despite the above morbidities, 82 patients
were willing to undergo the same procedure again and 89 patients
would recommend the procedure to their relatives and friends.
Conclusion  This study demonstrates considerable morbidity following
anterior iliac crest bone harvest for intra-oral augmentation. Clinicians
referring patients for such bone graft procedures must be aware of the
above morbidities so that any patients referred for such procedures are
fully informed.

Teeth are usually lost as a result of disease or trauma but some
patients may have congenitally missing teeth. One of the key
elements involved in successful prosthetic rehabilitation is the
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remaining volume and contour of alveolar bone and covering
mucosa.1 Following a dental extraction, the residual alveolar
bone undergoes a period of accelerated resorption for about 10
weeks followed by slower resorption. Atwood in 1971 proposed
that residual ridge resorption is a multifactorial disease, which
includes anatomic, biologic and mechanical factors which all
co-operate in resorption. Anatomical reasons include the size
and shape of the ridge, the type of bone and mucoperiosteum,
and metabolic reasons including age, sex, hormonal balance
and osteoporosis. Mechanical factors include the forces applied
to the ridge, the type of denture base and the interocclusal dis-
tance. Decreased physical activity, diet, race and hereditary
causes may also play a role in age related bone loss.3 Therefore,
following tooth loss, patients may require prosthetic rehabilita-
tion or dental implants. Patients increasingly demand implant
therapy. Successful treatment of such patients depends on suffi-
cient alveolar bone volume. The use of autogenous corticocan-
cellous block grafts for augmentation of compromised alveolar
volume has become a well established and accepted technique
with studies reporting high graft success and subsequent
osseointegration for implants placed into these grafted sites. The
three main indications for bone grafting are inadequate ridge
width, inadequate ridge height and improper ridge trajectory.4

However, augmentation of narrow ridges with autogenous
grafts carries considerable morbidity.

● An investigation of morbidity experienced by patients following iliac crest graft
procedures for augmentation of the maxilla or mandible.

● When treatment options are being discussed with a patient, it is important for the GDP
and specialist to fully inform the patient of the possible morbidities that can be
experienced at the donor site. 

● This paper provides important information for GDPs and other specialists who may be
considering referral of patients for such treatment.

I N  B R I E F

Fig. 1 Donor site morbidity/complications

• Pain (including meteorotropism)

• Sensory loss

• Gait disturbance 

• Infection

• Seroma

• Haematoma

• Fracture

• Herniation 

• Adynamic ileus 

• Contour deformity

• Peritoneal perforation

• Unsightly and keloid scars
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Compromised alveolar volume may be augmented by use of
several methods: 

● Alloplastic materials such as hydroxyapatite, tricalcium
phosphate 

● Allografts such as frozen, freeze-dried or demineralised 
freeze-dried bone, such as deproteinised bovine bone (BioOss —
Geistlich)

● Homografts such as demineralised freeze-dried bone from a
bone bank

● Autogenous bone grafts such as from the iliac crest, tibia, rib,
mandible or calvarium

● Distraction osteogenesis.

A graft harvested from the ilium provides a large number of
pluripotent or osteogenic precursor cells in particulate cancellous
bone and in the marrow portion of the graft. It is considered the
gold standard for graft material.5 The ilium has two great reser-
voirs of cancellous bone at the anterior and posterior ilium. Conse-
quently, two different approaches have been suggested to harvest
bone. At the posterior ilium there is more bone available and the
morbidity is minimal.6 However, the main disadvantage is that it

adds two hours to surgery time because simultaneous ilium and
facial surgery cannot be accomplished and it also risks the posi-
tion of the endotracheal tube during repositioning of the patient
on the operating table. In 1993 Marx suggested that this technique
should only be used if 50 cc or more of cancellous bone graft
material is required and the preferred donor site for intra-oral aug-
mentation is the anterior ilium.7

Iliac crest graft harvesting is performed under general anaes-
thesia. The iliac crest is palpated as the site of harvest is between
the anterior superior iliac spine (ASIS) and the tubercle of the crest
some 5 cm posterior to the ASIS. Here the ilium is at its greatest
medio-lateral width and facilitates cancellous bone harvest. 

Donor site morbidity still remains a major problem (Fig. 1). The
most frequent complication is pain,8 other complications include
sensory disturbance,7 gait disturbance,1,10 infection,11 meralgia
paraesthetica,12 adynamic ileus,13 contour deformity,11 fracture of
the iliac crest11,14 and unsightly scaring.9

The aims of the study were: 

● To examine the post-operative morbidity experienced by
patients who had harvest of bone from the iliac crest for intra-
oral augmentation.

Fig. 2 Patient questionnaire 

Question 1 - Did you experience pain at the hip donor site ?

• Yes

• No

Question 2 - For how long did you experience pain at the hip donor site ?

• None

• 0-2 weeks

• 2-6 weeks

• 6-10 weeks

• 10-14 weeks

• >14 weeks

Question 3 - On this scale of 0-100 place a mark, which indicates the worst pain
that you experienced at the hip donor site. 0 denotes no pain and 100 worst pain
imaginable.

|_______________________________________________|

0 100

Question 4 - After the first 2 weeks following surgery, for how long did you have
problems with walking ?

• None

• Yes for 2- 6 weeks

• Yes for 6-10 weeks

• Yes for 10-14 weeks

• More than 14 weeks, please specify for how long.

Question 5 - Did you need to use a walking stick, crutch or wheelchair after your
hip operation. 

• Yes - If yes, for how long ?

• No

Question 6 - Was there any numbness in the hip or leg ? 

• Yes

• No

Question 7 - If you had any numbness, please circle the relevant area below.

• On top of thigh

• Inside of thigh

• Outside of thigh

• Other - please give details

Question 8 - Please circle if you experienced any of the other problems listed
below ? 

• Deformity at hip site 

• Blood collection at wound site

• Wound breakdown

• Infection

• Fracture

• Hernia

• Any other, please explain

Question 9 - Please indicate on the scale below your satisfaction with the scar at
the site of hip surgery. O denotes not satisfied at all and 100 is very satisfied. 

|_______________________________________________|

0   100

Question 10 - Considering the recovery experience, would you be willing to
undergo alveolar bone graft surgery using the hip donor site again if it were
recommended ?

• Yes

• No

Question 11 - Would you recommend this surgery to friends and colleagues ?

• Yes

• No

Patient ID number
Name Sex Age Date
Height Weight Date of surgery
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patients who suffered with disturbance of gait for more than 14
weeks, four had a single iliac graft harvest and one patient had
bilateral iliac crest graft harvest on two separate occasions.
Although, age did not correlate with problems with gait, there was a
significant association between pain and disturbance of gait
(P<0.001) indicating that patients who experienced more pain had
greater problems with walking.

Question 5 — Did you need to use a walking stick, crutch or
wheelchair after your hip operation. If yes, for how long?
Twenty-two (22.4%) patients required the use of a walking stick.
One patient with a fracture at the iliac crest required a wheelchair.
The duration of use of such aids was from 0.5 to 26 weeks. There
was a significant difference (P<0.05) between the sexes as women
used walking aids for longer periods than men.

Question 6 and 7 — Was there any numbness in the hip or leg. 
If so, where?
Twenty-five patients reported numbness with 11 patients experi-
encing numbness of the outside of the thigh, nine on top of the
thigh, eight inside of the thigh and three patients had larger areas
of sensory loss.

Question 8 — Please could you specify if you experienced any
other complications as listed?
Three (2.4%) patients developed a haematoma at the operation site.
Haematomas usually develop when a drain is not placed intra-
operatively. A drain was placed for 110 out of 117 procedures. In
seven procedures, drains were not inserted and two out of the three
haematomas occurred in this patient group (P<0.01). For six

● To establish types of complications at the donor site.
● To establish if these patients would have the same operation again.

METHOD
Approval of the Trust Ethical Committee was obtained together
with written informed consent from patients. One hundred and
fourteen patients who had undergone anterior iliac crest graft har-
vesting completed a questionnaire 12 months after surgery to
establish post-operative morbidity (Fig. 2). Autogenous bone was
harvested by consultants and experienced specialist registrars
from the medial aspect of the anterior ilium. Patient data was col-
lected during a seven-year period (1994 to 2001). 

RESULTS
One hundred and fourteen patients underwent iliac crest bone
graft procedures. One hundred and twenty three iliac crest bone
harvests were performed of which nine patients had graft harvest
on two separate occasions. Ninety-eight (80%) questionnaires
were returned. The patients were aged from 16–75 (median 44
years), with a female/male ratio of 1.6:1. There were two peaks in
age distribution with one peak at age 25 which contained patients
with congenitally missing teeth or teeth loss due to trauma and the
second peak was at 45–50 age group and related to patients who
were edentulous. Each question posed is presented in an abbreviat-
ed form with the results as follows:

Question 1 — Did you experience pain at the hip donor site? 
Eighty patients suffered post-operative pain with 18 patients
reporting no pain (Fig. 3). When assessing the experience of pain
according to gender, there was no difference between males (81%)
and females (82%). 

Question 2 — For how long did you experience pain at the hip
donor site?
Figure 4 shows the duration of post-operative pain at the ilium
may last up to 16 weeks. However, 70% of patients were pain-free
after 4 weeks, with 10% of patients experiencing pain for more
than 16 weeks.

Question 3 — On this scale of 0-100 place a mark to indicate the
worst pain that you experienced at the hip donor site.
A visual analogue scale was used to assess the worst pain patients
experienced at the donor site. Figure 5 shows the quantity of pain
experienced by patients. The median value for worst pain was
39.6. A Mann-Whitney U test confirmed that women (mean rank
51) did not report more pain than men (mean rank 47). 

Question 4 — For how long after surgery did you have problems
with walking ?
Eighty-five (86.7%) of patients were able to walk without any diffi-
culties 6 weeks post-operatively (Fig. 6). However, of the five

81

19

82

18

0

20

40

60

80

100

No Yes

Post-operative pain

%

Male

Female

Fig. 3 Presence/absence of pain following iliac crest graft harvest

6

33

8

5

16

121212

7

14

0

5

10

15

20

0 10 20 30 40 50 60 70 80 90 100

VAS measurement of pain

Number of cases

Fig. 5 Measurement of worst post-operative pain
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patients, this information was not available. Four (3.2%) patients
suffered with infection at the donor site, of which three cases had a
superficial infection whilst a fourth patient developed a deep
infection. These were treated conservatively with a course of
antibiotics. Five (4.1%) patients had post-operative stress fractures
in the area of graft harvest. All five patients were female and a sig-
nificant number of patients were in the older rather than younger
age group (P<0.01). All of the patients were treated conservatively
with bed rest and physiotherapy. Three of the patients walked with
the aid of a walking stick, one used crutches and the other patient
was wheelchair bound for five months. This patient also suffered
with a tingling and burning sensation in the distribution of the lat-
eral femoral cutaneous nerve known as meralgia paraesthetica. A
60-year-old male recorded the following: ‘when the weather is
cold, the scar feels tender’, and a 32-year-old female reported: ‘in
cold weather and when flying for over five hours the hip area on
the right hand side aches and on a scale of 0-100, the ache is 70’. In
both cases, a clinical diagnosis of meteorotropism was made. Three
(2.4%) patients reported deformity at the hip site, which was con-
firmed clinically on post-operative review.

Question 9 — Were you satisfied with your scar ?
Patients rated their satisfaction with the residual scar using a visu-
al analogue scale (Fig. 7). Fifty-nine (60%) patients were very sat-
isfied with their scar and there was no statistical difference
between male and females. However, a significant number of
younger patients were dissatisfied with the appearance of their
scar compared with older patients (P<0.001).

Question 10 — Would patients be willing to undergo the same
operation again at the hip donor site ?
Eighty-two (85.6%) patients were willing to undergo an iliac crest
bone graft procedure again. However, 14 patients were not willing
to have the procedure repeated and two patients did not respond to
the question. 

Question 11 — Would you recommend this surgery to friends and
colleagues ?
Eighty-nine (91.8%) patients would recommend iliac crest grafting
to their relatives and friends whereas 8 (8.2%) patients would not.
One patient did not respond to this question.

DISCUSSION
In the current study, harvesting from the inner table of the anterior
iliac crest provided sufficient quantities of bone for alveolar aug-
mentation for all patients. The advantages of this donor site include
easy accessibility, a high ratio of cancellous to cortical bone and a
high concentration of osteoblasts, which induce additional bone
growth at the recipient site.7,15 Bone harvest from this site, howev-
er, has the disadvantage of the need for a separate donor site with
its inherent morbidity. The complications of the anterior iliac
approach include prolonged post-operative pain,16–18 altered
gait,10,19 sensory nerve damage,17,18 poor scar placement and
altered bone contour,18 delayed healing,18 herniation of abdominal
contents,11 clicking during walking,18 ilium fracture,20 peritonitis,6

excessive blood loss18 and rarely retroperitoneal haematoma.21

The precise cause of donor site pain remains obscure. Some
patients experience no pain whilst 10% experienced considerable
pain for up to 16 weeks. The findings here concur with previous
observations of patients suffering pain at 6 months after surgery.8 It
is postulated that this is either muscular or periosteal, secondary to
the stripping of abductors from the ilium or neurogenic secondary to
sensory nerve injury. In order to overcome the problem of pain at the
wound site, several technical modifications have been suggest-
ed8,11,25-27 and furthermore, the use of Bupivicaine for post-opera-
tive pain relief.30 Other modifications include, placement of a verti-
cal or oblique skin incision to avoid cutting cutaneous nerves,
incisions greater than or equal to 3 cm dorsal to the anterior superior
iliac spine and sub-periosteal dissection with careful haemosta-
sis.11,15,31,32 It has been suggested that incisions directly over the
crest are avoided as this increases the incidence of delayed heal-
ing.18 However, the use of medially and crestally placed incisions
also increases the risk of damage to the lateral cutaneous nerve of
the thigh. Paraesthesia of the anterior thigh also occurs when the lat-

Fig. 7 Scar satisfaction
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eral femoral cutaneous nerve is injured. The incidence of altered
sensation in the distribution of the latter nerve is 11.2% in our series
compared with the reported range of 1.3–37%.8,11,22–28 Variations in
the position of the lateral femoral cutaneous nerve may be a con-
tributing factor associated with injury of that nerve.29

Gait disturbance after bone harvesting from the inner table is a
minimal and temporary inconvenience.6,7,10,17,18,27 This may also be
related to pain and was present for greater than 14 weeks in the five
patients who developed post-operative stress fractures. Three
patients reported deformity at the donor site and this has been
reported on previously.18 Donor site deformity can be minimised by
repositioning of the osteoplastic flap and suturing with a strong
resorbable suture.22 Three patients (2.4%) developed a haematoma
at the operation site. Haematoma formation results from inadequate
intra-operative haemostasis, improper sub-periosteal dissection or
cancellous bone bleeding.11 Haematoma formation can be reduced
by use of sheets of absorbable haemostatic sponge at the end of sur-
gery as well as expeditious removal of surrounding cancellous bone
marrow.15 Placement of a drain into the site of surgery may also pre-
vent haematoma formation.24 None of the patients in this study
developed a seroma. Post-operative deep infections requiring surgi-
cal intervention have been reported to have occurred in less than 1%
of cases.11 Infection usually results from improper technique partic-
ularly in immuno-compromised or nutritionally depleted hosts.
Treatment of deep post-operative infections requires incision and
drainage, irrigation, debridement and a course of culture-directed
intravenous and oral antibiotics.11 The one patient in this study who
developed such an infection was treated with antibiotic therapy. 

Stress fractures at the iliac crest have been reported previously14,33

and this possibly may be caused by the anterior iliac crest bone
graft being harvested too close to the anterior superior iliac spine
thereby pre-disposing the patient to a fracture of the anterior supe-
rior iliac spine from the iliac wing. Five patients experienced stress
fractures several weeks after harvest of the iliac crest graft. Three
of these patients had falls post-operatively which may have con-
tributed to their stress fracture. Radiographic examination con-
firmed that the fractures in all patients were undisplaced and
therefore treated conservatively. We also examined scar satisfac-
tion with 60% of patients reporting satisfaction. A significant
number of younger patients were dissatisfied with the appearance
of their scar. Tension-free skin closure along with meticulous mul-
tiple layer closure so that the skin edges sit in approximation or
near approximation before sub-cuticular closure of the skin is
important. Despite the above morbidities, 85.6% were willing to
undergo the procedure again with 91.8% of patients reporting that
they would recommend the procedure to relatives and friends. The
rates of satisfaction after harvest of anterior iliac crest bone grafts
have been reported between 82% and 86.1%.9,34

CONCLUSION
This study demonstrates considerable morbidity following anterior
iliac bone harvest for intra-oral augmentation. In order to reduce
morbidity, it is not only important to have a thorough understand-
ing of the osseous anatomy of the anterior ilium and its muscular
attachments, but also good surgical procedure. Although bone
graft substitutes are available, their use for large areas of resorbed
alveolar bone has not been proven and clinicians referring patients
for bone graft technique must be aware of the above morbidities.
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