
Journal of Clinical and Diagnostic Research. 2013 Nov, Vol-7(11): 2627-2630 26272627

DOI: 10.7860/JCDR/2013/7501.3632 Original Article

Donor Site Evaluation: Anterior Iliac  
Crest Following Secondary Alveolar 

Bone GraftingD
en

tis
tr

y 
S

ec
tio

n

 NANDAGOPAL VURA1, RAJIV REDDY K.2, SUDHIR R.3, RAJASEKHAR G.4, VARUN RAJA KALUVALA5

 

Keywords: Cleft alveolus, Iliac crest, Secondary Alveolar Bone Grafting

ABSTRACT
Introduction: The use of autogenous bone graft for Secondary 
alveolar bone grafting is well established in the treatment of cleft 
lip and palate patients.

Aims and Objectives: To evaluate post-operative morbidity of 
anterior iliac crest graft after secondary alveolar bone grafting in 
cleft patients.

Material and Methods: Forty patients during the period from July 
2008 to March 2013, who underwent secondary alveolar bone 
grafting by harvesting graft from anterior iliac crest in Mamata 
Dental Hospital, Khammam, Andhra Pradesh, India are included 
in the present study. Unilateral and bilateral cleft patients who 
had undergone secondary alveolar bone grafting (SABG) with 
anterior iliac crest as their donor site have been selected and post- 

operative complications from the surgery were evaluated with the 
help of a questionnaire which included pain, gait disturbances, 
numbness and scar problems (infection, irritation).

Results: Patients who were operated gave maximum score for 
pain as 8 on visual analogue scale. No pain was observed in 
any of the cases after 8 days, gait disturbances were seen in 
all patients (limping) for 2-6 days, there was no post-operative 
numbness with all the patients returning to their routine in 6- 15 
days and 90% of the patients gave a satisfied response towards 
scar.

Conclusion: From the results in our study the morbidity after 
harvesting bone from iliac crest was found to be moderate to 
low, which had minimal complications and were well tolerated 
and greater acceptance from the patient.

INTRODUCTION
Autogenous bone grafting for the alveolar cleft was well established 
in the treatment of cleft lip and palate patients. Various donor sites 
for secondary alveolar bone grafting (SABG) have been described. 
Iliac crest, calvarium, mandibular symphysis and tibia are among 
them. The iliac crest is considered to be the “gold standard” of donor 
sites [1–4]. Because of its accessibility and the quantity of bone 
available (approximately 50 cm3 of corticocancellous bone), [5–8] 
relative ease of bone harvest and the defect is both well covered 
and less prone to pathological fracture.

Some authors have contradicted the use of iliac crest as donor 
site [2,4,6]. They found considerable degree of morbidity and post-
operative complications, such as chronic pain, gait disturbances, 
numbness and visible scar. But iliac bone graft is still considered as 
the first choice as a donor site. In the present prospective study the 
post-operative complications following bone harvesting from anterior 
iliac crest in cleft patients were evaluated using a questionnaire.

MATeRIAl AND MeTHODS
Forty patients visiting the department of oral and maxillofacial, 
Mamata Dental College, Khammam, Andhra Pradesh, India, surgery 
were included in the study who were treated by secondary alveolar 
bone grafting by using anterior iliac crest as donor site during the 
period from July 2008 to March 2013. Ethical committee approval 
was taken from the institute and after obtaining informed consent 
from the patients, the post-operative complications were assessed 
periodically, according to the questionnaire given by Swan et al., 
[9] which was administered in the local language [Table/Fig-1]. The 
study was blinded to the observer who evaluated the patients and 
was unaware of the outcome of the study. Patients who underwent 
SABG elsewhere with donor site other than anterior iliac crest were 
excluded from the study.

All the variables pertaining to the post-operative complications were 

1. How long did the pain persist in the hip region after operation? .....
2. Grade the pain over the VAS (VISUAL ANALOGUE SCALE PROVIDED)? ........

 
3 How long it took in days for the patient to walk normally after operation? ........
4. How many days did it take to return to his normal activity after operation? …….
5. Did the patient had any limp after surgery ……..yes/no
 a. If yes, for how many days …….
 b. Did he use any walking aid (walking stick, wheel chair) 
 c. Whether or not the patient continued to experience walking problems after 

the first 2 post–operative weeks and for how long …….
6. Is there any numbness over the operated site and lower limb after the 

operation? ……
7. Was there any problem with the scar (like any infection, irritation, persistent 

ache)? ……..
8. Are you satisfied with the appearance of the scar over the hip? 
      SATISFIED/ UNSATISFIED

[Table/Fig-1]: questionnaire for evaluating post–operative complications

assessed by a list of questionnaire. All the patients were reviewed 
post–operatively after 1 week, 15 days, 1 month, and 3 months to 
9-12 months respectively. At every appointment the donor site was 
evaluated and details were recorded. 

Pain was assessed by eliciting the severity using visual analogue 
scale and the duration of pain was recorded.

Gait disturbance, duration of limping and walking with or without 
the help of an aid was evaluated. The number of days to revert back 
to normal gait and days taken to return to their normal activity were 
asked. All the variables were recorded.

Complications like numbness or any sensory loss in the lower 
limb region postoperatively and finally regarding satisfaction by the 
presence of scar on the hip region were also recorded. The data 
obtained was entered in to Microsoft excel word sheet and subjected 
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to descriptive statistics which included maximum, minimum, mean, 
median, and standard deviation for each study variable.

SURGICAl TeCHNIQUe
All surgeries were performed by a single surgeon with assistance 
taken from colleagues, by medial trap door technique for harvesting 
bone from anterior iliac region. All procedures were performed 
under general anaesthesia in supine position allowing simultaneous 
preparation at the recipient site. Pre-operative antibiotics were given 
to all the patients. Under aseptic conditions, orotracheal intubation 
was done and procedure was performed simultaneously at donor 
and recipient sites. At the donor site, the iliac crest was palpated, 
and with the non–surgical hand the skin over the crest was displaced 
medially before the incision was made (for aesthetic reasons and 
to avoid irritation of scar from tight clothes). The area of the iliac 
crest was infiltrated using 2% lignocaine containing 1:1,00,000 
adrenaline.

Incision was placed 2cm away from the anterior superior iliac spine 
[Table/Fig–2a, 2b], over the displaced skin measuring about 3-5 cm 
avoiding damage to the lateral femoral cutaneous nerve and damage 
to the growth centre (anterior iliac spine). Dissection was continued 
following the axis of the iliac crest through the subcutaneous tissues 
and fascialata directly over the crest with minimal undermining. A 
medially based trap door was outlined with anterior and posterior 
vertical stop cuts creating a hinge joint medially [Table/Fig–3a, 
3b]. Then blocks of cancellous bone was harvested using a small 
osteotome and a bone gouge. After sufficient amount of bone 
graft was taken around 20–30cc, it was transferred to the recipient 
site simultaneously [Table/Fig–4a, 4b]. Then, the whole area was 

irrigated, haemostasis achieved. The trap door was repositioned 
and if required it is secured using resorbable sutures. Then the 
incision was closed in layers using 3-0 vicryl and 3-0 silk for skin 
[Table/Fig–5]. The incision was covered by a compression plaster 
under pressure to avoid any dead space 

[Table/Fig-5]:  Surgical site closure

POST–OPeRATIVe CARe
Patients were encouraged to mobilise on the second post-operative 
day with support from the assistants or nursing staff. Patients were 
advised to maintain oral hygiene and not to strain over the operated 
area for at least two weeks and avoid any strenuous physical activities 
(like running, jumping, weight lifting and sports) for minimum of 3-6 
months post-operatively.

[Table/Fig-2]:  A: Illustration of the marking of incision; B: Marking of the incision intra operatively on right anterior iliac region

[Table/Fig-3]:  A: Illustration of medial trap door technique; B: Intra operative 
image showing medial trap door technique

[Table/Fig-4]:  A: Collected bone graft from anterior iliac region; B: Placement of 
harvested bone graft at the recipient site.
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ReSUlTS
Out of the 40 subjects included in the study 8 subjects were of less 
than 10 years of age, 25 subjects were in the range of 11 to 20 
years and 7 subjects were in the range of 21 to 30 years. Eleven 
subjects had bilateral cleft alveolus and 29 subjects had unilateral 
cleft alveolus (11 had on right side and 18 on the left side). The age 
at the time of surgery ranged from 8 to 30 years. The follow up 
period varied from 3 months to 4 years prospectively [Table/Fig-6].

Age Range
No. of 

Subjects M:F Ratio
No. of Unilateral 
Cleft Subjects

No. of Bilateral 
Cleft Subjects

1-10 8 6:2 9 2

11-20 25 19:6 16 6

21-30 7 6:1 4 3

[Table/Fig-6]: Demographic Data

Pain experience
All the patients suffered from pain. The average duration of pain 
is around 6.32 ± 0.9 days. Visual analogue scale was used to 
assess the severity of pain and the mean grading was around 7.68 
± 0.47 and pain in the hip region is more when compared to the 
oral region.

Gait Disturbances
Patients were encouraged to walk after first 24 hours post-operatively 
with the help of assistant or nursing staff. All the patients had mild to 
moderate gait disturbances post-operatively. The average duration 
of limping was 3.52 ± 1.38 days, and period taken to walk normally 
was 4.6 ± 1.41 days. The number of days taken to return to normal 
activity was 8.36 ± 1.93 days. No patient experienced any gait 
disturbances two weeks post-operatively [Table/Fig-7, 8].

was hidden lateral to the hip. 

DISCUSSION
The use of autogenous bone graft from the anterior iliac crest was 
proven to be “gold standard” for SABG and it is well established 
[1–4]. The iliac crest provides suitable site for augmentation because 
of its abundant cancellous bone and for its osteoconductive and 
osteoinductive properties. However, the autogenous bone grafts are 
known to be associated with many post-operative complications 
from mild to moderate degree but with shorter duration such 
as infection, inguinal and liver hernia, [10] nerve injury, [11] gait 
abnormality [12–14]. Peritoneal tear, sensory loss and paresthesia 
and rare complications like iliac abscess [15]. Complications can 
be associated depending on the harvesting technique or the 
method used [16]. Harvesting bone from iliac crest through medial 
trap door technique using the anterior approach by dissecting 
the gluteus medius and tensor fascialata was well tolerated by all 
the patients with low morbidity rate. None of the patients suffered 
major noticeable complications, all the patients tolerated with less 
morbidity.

The post–operative pain and discomfort are assessed by the visual 
analogue scale of 0 – 10. Where, ‘0’ indicates no pain and ‘10’ as 
severe pain. And the results of the present study show deviation 
of pain maximum as 8 and minimum as 5.

Gait disturbance is the most common complication observed next 
to pain. Previous studies by Rawashdeh et al., [16] the average 
duration of limp walking was 6.6 ± 5.4 days and no patient 
showed gait disturbance four weeks post-operatively. Limping 
was reported in 19 patients in a study conducted by Zaid et al., 
[13] the post-operative limp was resolved after 10.4 days and 
50% of the patients had gait disturbances even after 14th post– 
operative day [17]. In our study the average duration of limping 
was 3.5±1.38 days due to pain and no patient had experienced 
any gait disturbance two weeks after the surgery. 

Scar formation studies suggests [1] 92% patients were pleased 
with the aesthetic outcome of the scar when a length of incision 
was from 30–50 mm. Rudmann reported a mean of 29 mm [18], 
Canady et al., a mean of 42 mm [19] Cohen et al., [20] reported a 
scar length of 40 mm and Grossman et al., reported scar length of 
23– 46mm during follow up of 9–12 months. [21] However in our 
study 90% of patients were satisfied with the postoperative scar.

In a study conducted by Pollock R et al., [22] on donor site 
morbidity, cosmesis and overall satisfaction with iliac crest bone 
graft for anterior cervical discectomy and fusion, they found no 
major complications in trephine group and open group patients 
with no statistically significant difference in morbidity.

In a similar study conducted by Matsa S et al., [23] on evaluation of 
morbidity associated with iliac crest harvest for alveolar cleft bone 
grafting, they found that young patients have increased tolerance

Temporary sensory loss or post–operative sensory disturbances 
i.e., parasthesia were reported [2,4]. None of the patients in the 
present study complained about any paresthesia in the donor 
site or limb region (100%) during follow up of three months and 
further, compared to other studies which reported 22.7% sensory 
disturbances [3].

Unusual complications like delayed iliac abscess may occur which 
was reported by De Riu G et al., [15] due to the foreign body 
granuloma stimulated by the bone wax generously spread to the 
harvesting site of the bone, which was not observed in any of our 
cases. 

CONClUSION
SABG in cleft patients using iliac bone gives adequate amounts of 
corticocancellous bone which has osteoconductive and inductive 

Percentage

Scar Satisfaction 92%

Use of any Walking Aid 20%

[Table/Fig-9]: Percentage of some variables used for the study

Variable Mean Median SD Maximum Minimum

Duaration of Pain 6.32 7 0.9 8 5

Severity of Pain (Vas) 7.68 8 0.47 8 7

Total Duration of 
Limping in Days

3.52 3 1.38 6 2

Days Taken to Walk 
Normally

4.6 4 1.41 7 3

Days Taken to Return 
to Normal Activity

8.36 8 1.93 15 6

[Table/Fig-7]: Measured variables for mean, median & standard deviation

Paresthesia and Infection
None of the patients complained about any paresthesia or any 
infections in the donor site during the follow up appointments.

Scar and Patient’s Satisfaction
92% the patients were satisfied with the post-operative scar which 

[Table/Fig-8]:  Gait Evaluation
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properties. It gives adequate amount of graft material sufficient 
enough for unilateral or bilateral cleft alveolus cases. But still a 
study with large series of cases will provide more sound data to 
assess post-operative morbidity of anterior iliac crest is required. 
The present study supports the view that iliac crest continues to be 
a unique donor site for secondary alveolar bone grafting with better 
patient compliance.
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