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Abstract

Background: Bone grafting is a common surgical technique to augment bone regeneration in orthopedic surgery. Autologous
bone graft harvesting is the reliable treatment option and iliac crest is the most common harvesting site for healing bone fractures.
However, the results of iliac crest bone graft harvesting are associated with morbidity and a number of complications.
Objectives: The aim of this study was to assess donor site complications of scaphoid nonunion, to find clinical outcomes and the
impact of iliac crest bone graft on age, gender, pain, numbness, itching, nerve injury and scar appearance of patients.

Methods: In a prospective review of 61 cases of iliac crest bone graft procedures at the Shafa hospital from 2013 to 2014, complica-
tions including pain, infection, hematoma, stress fracture, hypertrophic scars, numbness area and itching were assessed clinically.
Results: Pain identified as the most common complication. The most common complications following postoperative pain at the
donor site that reduced after six weeks were: numbness 3.27%, unsatisfactory scar appearance 3.27% and itching discomfort 1.63%.
Conclusions: Harvesting of iliac crest bone graft can be the ideal way to prepare graft procedures required surgery scaphoid
nonunion fractures with minimal complications. Nevertheless, with an adequate preoperative planning and appropriate surgical
technique, the prevalence of these complications can be reduced.
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1. Background

Each year 200 000 bone-graft techniques are per-
formed in the United States (1). The iliac crest bone graft is
used as an adjunct treatment of scaphoid nonunion frac-
ture (2). It remains the most common donor site for au-
togenous bone graft and provides sufficient quantities of
cortical and cancellous bone for most clinical settings (3).
However, despite strong reports of clinical success, it has
limitations, including donor-site morbidity, nerve injury,
pain, hematoma and infection (1).

The most significant point is that iliac crest is easily ac-
cessible. This means large amount of both cortical and can-
cellous bone can be harvested safely for reconstructing the
fractures with only minimal donor-site morbidity (3, 4).
Bone grafts help to promote bone healing in fractures and
if transplanted in bone cells with sufficient available space,
it can repair and regenerate itself (5). Bone grafts provide
structural support for bone reconstruction and complete
reconstruction is involved in bone conduction and induc-
tion.

Iliac crestbone harvesting during open surgeryis a safe

method with a rare complication. A few reports of this mi-
nor complication consist of gait disorders, stress fractures,
blood loss, itching, hematoma, unsatisfactory appearance
(deformity), and acute and chronic pain in the area (6, 7).
Moreover, the iliac crest bone graft harvest is associated
with significant complications, including perforation of
the peritoneum, hernia and hip fractures (8, 9).

The effect of bone graft harvest on the patient depends
on factors such as the amount of harvested grafts, surgical
approach and procedure of cutting anterior and posterior
edge, and performing a precise and comprehensive inci-
sion surgery (3,10).

2. Objectives

In this study, we aimed to assess donor site complica-
tions of scaphoid nonunion, to find clinical outcomes and
the impact of iliac crest bone graft on age, gender, pain,
numbness, itching, nerve injury and scar appearance of pa-
tients.
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3. Methods

This was a prospective study with institutional review
board number 1605. The sixty-one patients, who partici-
pated in this study, were selected randomly followed up
for 12 weeks at the department of orthopedics from March
2013 to November 2014.

Patients were informed about their participation
rights and informed consent was obtained from all
candidates. According to the recommendations of the
statistician, the minimum sample size was determined.
The prospective cohort study on 61 patients with iliac
crest bone grafting surgery complications was analyzed.
The questionnaire consisted of two sections: socio de-
mographic information including age, gender, type of
surgery and approach, donor sites, and surgical complica-
tions such as pain. The major considered complications
were infection, hematoma, stress fracture, hypertrophic
scars, numbness area and itching, and complications
associated with daily activities (disorder walking, doing
housework, leisure activities and sexual activity). Fur-
thermore, rare complications were assessed during the
operation and on the third, second, sixth and twelfth week
after the operation and finally on the last visit.

The amount and intensity of pain were determined by
using the visual analog scale (VAS).

The procedure was performed with osteotomy of the
center of iliac crest within 5 cm from superior anterior il-
iac spine to curettage and harvest cancellous bone. Inner
and outer tabulation were maintained intact during graft
harvesting.

The results were analyzed using the SPSS version 16 sta-
tistical software. Student t test with confidence level of
95% was used to assess the preoperative and postoperative
quantitative data. In addition, the qualitative data was as-
sessed using the chi-square test. The significant probabil-
ity was considered as less than 0.5%.

4. Results

The average age of the study population was 58 years
(range: 16, 60). Fifty-eight patients (95%) were male with a
mean age of 27.93 and three were female (5%) with mean
age of 28.33 years. In 31 patients (50.8%), a bone graft had
been taken from the right iliac bone, and in 30 patients
(49.2%) from the left iliac bone.

Pain was the most common complication of this study.
However, the pain intensity and the number of patients
who had pain decreased over time. Six weeks after the op-
eration, seven patients (11.4%) had a chronic pain and 54
(88.9%) had no pain. Chronic pain for more than three

months was observed in one patient (1.6%), as it is associ-
ated with less pain intensity. The average pain intensity
in women was higher than men at clinical follow-up. Re-
sults from the cross correlation analysis of mean of pain in
males and females during the follow up time are shown in
Table 1.

Based on cross correlation analysis, there was a linear
correlation between pain intensity and female gender till
the sixth week, because after the sixth week, there was no
female to follow up; there are no analysis and reports about
this correlation after the sixth weeks. The results of cross
coefficient between pain and gender are shown in Figure 1.
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Figure 1. Results of Cross Coefficient Between Pain and Gender

In addition, as depicted in Figure 2, there was a linear
correlation between pain intensity and age until the sixth
week and the pain intensity also increased with increasing
age. Because the number of patients decreased dramati-
cally after the sixth week; there is no analysis and report
about this correlation.

The following evaluation showed two patients (27/3%)
had numbness and one patient (1.63%) had itching discom-
fort. Furthermore, unsatisfactory scar appearance was ob-
served in two patients (3.27%).

5. Discussion

Iliac crest bone grafts are well recognized as the gold
standard to regenerate bone in orthopedic surgery (6).
Since, harvesting of iliac crest bone graft is associated with
higher success rates of bone graft, the complications of
grafting have been accepted largely as a technique in or-
thopedic operation. Iliac crest bone grafts have become in-
creasingly important because the results of bone graft ap-
proaches have a high rate of success; low risks and associ-
ated costs (6). This study was designed to assess donor site
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Table 1. Mean Pain in Males and Females During the Follow up Period

Cross Correlation
Gender Post Op 3 Days 2 Weeks 6 Weeks 12 Weeks Last Visit
Male 6.79 3.43 1.08 0.08 0.03 0.01
Female 7 433 2 0.66
Total 6.80 3.47 113 0.1 0.03 0.01
05 lieve that the low rate of numbness in our study is related

0.2

0.15

Cross Correlation

0.05

Figure 2. Results of the Cross Coefficient Between Pain and Age

complications in 61 patients in the treatment of scaphoid
nonunion.

Pain was the most frequently cited complication of
harvesting iliac crest bone grafts (6). While, Palmer et al.
reported 6.16 %, Schwartz et al. reported 19%, and Schaaf et
al. reported only 4% of their patients having had chronic
pain, our study showed the lowest level of donor site pain
(11-13). We believe that this result was affected by many
factors as these factors impact on people’s pain threshold.
Among these factors, genetics and race impact people’s
pain threshold and the amount of harvested graft influ-
ences the intensity of pain (13). In addition, gender also ef-
fects pain tolerance and based on our results there was a
linear relationship between female gender and pain inten-
sity. This finding is also consistent with the study of Schaaf
etal. (12).

Furthermore, assessing numbness as another compli-
cation of iliac crest bone grafts showed that 3.27% of pa-
tients had temporary numbness. This result is consistent
with the study of Schaaf, who reported 2.7% of their pa-
tients had numbness (12). However, as Schwartz reported
that numbness exists in 24% of their patients (13), we be-
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to the low amount of harvested grafts and more likely re-
lated to performing precise and comprehensive incision
surgery.

Assessing scar appearance showed that 3.27% of pa-
tients had unsatisfactory scars and this result is consistent
with Palmer and Schwartz reports (3% and 5%, respectively)
(11,13).

Based on our study, 1.63% of patients had itching, which
is similar to the rate reported by Palmer (3.3%) (11).

In general, a lower rate of complications was observed
in this study. This is because the amount of the harvested
graft was low and we made a shallow incision to harvest
the graft. Therefore, the amount of graft and the type of
incision significantly reduced the intensity of pain, nerve
injury and unsatisfactory scar appearance.

This study had several limitations, mostly stemming
from the effects of major factors that influence on evalu-
ation results such as cultural differences, expectations of
the appearance and physical structure. However, we think
that there is no uniform gold standard in postoperative
pain management. Therefore, further research needs to
be conducted to compare and illustrate more accurate re-
sults.

Therefore, iliac crest bone grafting is considered a
more useful technique to treat the scaphoid nonunion
fractures.

The evaluation of donor site complications of iliac
crest bone grafting has shown that gender is a factor af-
fecting pain, and women have more pain than men. Pro-
ceeding from these results, it should be concluded that il-
iac crest bone grafting is the ideal way to treat scaphoid
nonunion fractures with minimal complications.
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