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lliac Crest Herniation Secondary to Autogenous
Bone Grafting Found on Osteopathic Examination

Christine J. Ou, DO
William C. Sternfeld, MD
Julie M. Stausmire, MSN, ACNS-BC

Surgical repair of difficult or nonunion fractures is frequently performed with
autogenous bone grafts, most commonly from the iliac crest. Complications
from this procedure may include vessel injury, nerve injury, pelvic instability,
bowel herniation, and ileus. The authors report a case of iliac crest herniation
in a patient presenting with a small-bowel obstruction 2 years after anterior iliac
crest graft harvest for an open reduction and internal fixation repair of a right
humeral shaft fracture. An emergency operation revealed that the right colon
had herniated through an opening in the right iliac crest. The appendix had
adhered to new osseous bone formed postoperatively, requiring an appendec-
tomy. The hernia defect was successfully repaired with polypropylene mesh.
A high index of suspicion for graft site herniation is needed for patients with a
history of iliac crest bone grafting who present with symptoms of abdominal
pain, flank or hip pain, ileus, or small-bowel obstruction.
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utogenous bone grafting is a common procedure for orthopedic surgeons. Such
grafts are often used when a patient has a difficult fracture, bone defects, or a
nonunion fracture. One of the most common locations for autogenous grafting is
the iliac crest, a source of cortical and cancellous bone.! Although this surgical procedure
is widely used, it has been associated with rare complications, including arterial injury,
nerve injury, ureteral injury, ileus, hematoma, pelvic instability, fracture, and herniation.’
Herniation through the iliac crest graft site is a rare but serious complication, with an
incidence rate of 5% to 9%.>* To our knowledge, the first documented hernia through the
iliac crest was reported in 1945.5¢ Iliac crest herniation has an associated 25% risk of incar-
ceration and 10% risk of strangulation.”® Patients usually present with symptoms of ab-
dominal distension, tenderness at the site of herniation, palpable soft-tissue mass, recurrent
abdominal pain, changes in bowel habits, or signs of small-bowel obstruction.*!" Risk
factors are associated with age, female sex, obesity, and poor musculature.'*¢
We report findings in a patient who presented with a small-bowel obstruction 2 years
after anterior iliac crest graft harvest for open reduction and internal fixation repair of a

right humeral shaft fracture.
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Report of Case
A 43-year-old woman presented to the emergency de-
partment with a 2-day history of back pain radiating to
the epigastric region, as well as nausea and vomiting.
She had been having regular bowel movements before
hospital admission. At physical examination, she had a
distended abdomen with decreased bowel sounds and a
soft mass protruding from her right hip area at the level
of the iliac crest, along with scarring from a previous
operation. The mass was tender when palpated, and it
was irreducible. The patient’s surgical history and opera-
tive reports revealed autogenous iliac crest bone grafting
to repair a right humeral shaft fracture 2 years earlier.
Because of a high index of suspicion for herniation at
the site of the previous operation, a computed tomo-
graphic (CT) scan of the abdomen and pelvis was ob-
tained in the emergency department (Figure ). The CT
images revealed dilated intestinal and colonic loops, with
a right lateral abdominal wall hernia through a previous
osseous defect in the anterior superior iliac spine. The
patient underwent emergent exploratory laparotomy.
The right side of the patient’s colon had herniated
through a 4x7-cm? opening in the right iliac crest. After
careful dissection and reduction of the hernia, the sur-
geon discovered that the tip of the appendix was adhered
to the new osseous bone that formed after the previous
bone grafting. Extensive dissection and appendectomy
was performed before closure of the iliac crest defect
(Figure 2). The hernia defect was repaired with polypro-
pylene mesh tacked to the iliac bone with suture anchors,
and the peritoneum was closed with a running polypro-
pylene suture. The patient did well postoperatively and
was discharged to home 3 days later. Two follow-up

visits revealed no further complications.

CASE REPORT N

Figure 1.
Computed tomographic scan of the patient's abdomen and pelvis.
The mass is visible on the right iliac crest, protruding through the defect.

Figure 2.
Intraoperative view of right iliac crest hernia defect
with appendix adhered to iliac crest.

The Journal of the American Osteopathic Association  August 2015 | Vol 115 | No. 8 519



I CASE REPORT

Discussion

Pathogenesis and Epidemiology

Although herniation through the iliac crest is rare, phy-
sicians should include it in their differential diagnosis
when presented with a patient who has a small-bowel
obstruction and a history of iliac crest bone grafting. An
iliac crest bone graft can be harvested as a partial-
thickness or a full-thickness graft; both have the poten-

tial for complications.'!

Diagnosis

Patients usually present clinically with abdominal pain,
abdominal distension, a palpable soft-tissue mass, nausea,
and vomiting. Abdominal radiography or CT scan of
the abdomen and pelvis can help the physician reach a
diagnosis by delineating the defect of the iliac crest,
defining the fascial planes, and displaying the contents of
the herniated sac.'” Hernias may contain retroperitoneal
fat, kidneys, spleen, liver, and bowel.!

Regarding the current case, we later discovered a ra-
diograph obtained 2 years after bone grafting, taken after
an unrelated fall on the ice 1 year before presentation.
The radiograph showed an opening in the iliac crest at
the donor graft site that was not described in the radiolo-
gist’s report. This finding highlights the need to make
both patients and health care professionals aware of pos-
sible adverse events related to donor grafts and en-
courage them to monitor those sites proactively.

Typically, patients’ medical and surgical history and
clinical presentation should guide the focused structural
examination. In particular, examining physicians should
observe patients as they enter the room, noting gait and
posture, using structural examination to detect any asym-
metrical abnormalities, and palpating the area in question
for any changes, defects, or discomfort. The examination
should include the innominate, sacroiliac dysfunctions,
and soft-tissue changes. Had our patient’s previous opera-
tion been reported to her primary care physician, that
physician could have monitored the operation site for po-

tential herniation. This extra attention would have
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prompted elective repair when the hernia was first de-

tected, obviating the need for an emergency operation.

Management of lliac Crest Hernias
Our patient presented with an unusual complication that,
to our knowledge, has not been previously associated in
the literature with iliac crest bone harvesting or iliac crest
herniation. The tip of her appendix had adhered to new
osseous bone formed after the initial graft harvest. The
location and positioning of the appendix against the graft
site prevented operative closure of the iliac crest defect.
Careful, extensive dissection of the appendix was re-
quired, to prevent rupture and spillage, and an appendec-
tomy was performed, with the appendix removed intact.
This unexpected complication prolonged surgical time
and limited the choice of material for surgical repair.
Operative repair is recommended to reduce the hernia
and prevent future complications of incarceration, stran-
gulation, or intestinal obstruction.'* Tension-free mesh
repair can be performed through a transabdominal, retro-
peritoneal, or laparoscopic approach.'*'* The use of poly-
propelene mesh is 1 form of repair.!° Flap tissue repair is
another option; the defect can be repaired with the ilio-
psoas, the aponeruosis of the gluteus medius muscle, a
graft of the fascia lata, or the lateral flap of the aponeurosis
of the external oblique muscle rotated over the defect.*?
The decision to use a polypropylene mesh in our pa-
tient was based on the size of the defect and the need to
remove an intact appendix. With the appendix adhered to
the bone, we elected to perform an appendectomy and re-
move the lead point that was causing the herniation. The
procedure was classified as class II/clean-contaminated
according to the Surgical Wound Classification System,
because it was performed without bowel spillage, and the
patient had received preoperative antibiotics. The iliac
crest defect needed to be bridged, and we selected stronger
reinforcement with a polypropylene (rather than biologic)
mesh for the repair based on the wound classification.?'?
After closing the defect, we used polypropylene mesh to

close over the peritoneum as well.
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Prevention of lliac Crest Hernias

Repair of the hernia contents with closure of the defect is
essential to ensure prevention of future hernia, vovulus,
obstructions, or strangulations.!*!>?° Reviewed cases
were primarily single patients with a variety of graft site
hernias repaired utilizing mesh. None reported long term
follow-up and none were specific to mesh repair of iliac
crest graft site herniation with appendix adherence to

postoperative osseous bone. %

Conclusion

In a patient with a small-bowel obstruction and a history of
iliac crest grafting, a high index of suspicion and a thor-
ough physical examination may help identify iliac crest
herniation. All patients and health care professionals
should remain vigilant about proactively monitoring the
graft site for potential complications during routine or
unexpected health care visits. Our patient’s appendix had
adhered to the iliac crest graft site, which was found
incidentally during the hernia operation. We plan long-term

follow-up to monitor the outcomes in this unusual case.

Acknowledgement
We thank Constance P. Cashen, DO, for sharing
her clinical expertise and assisting with technical

writing, editing, and proofreading.

References

1. Velchuru VR, Sandesh GS, Petri J, Sturzaker HG.
Hernia through an iliac crest bone graft site: report
of a case and review of the literature. Bull Hosp Jt Dis.
2006;63(3-4):166-168.

2. Fowler BL, Dall BE, Rowe DE. Complications associated
with harvesting autogenous iliac bone grafts. Am J Orthop
(Belle Mead NJ). 1995;24(12):895-903.

3. Auleda J, Bianchi A, Tibau R. Hernia through iliac crest defects:
a report of four cases. Int Orthop. 1995;19(6):367-369.

4. Forrest C, Boyd B, Manktelow R, Zuker R, Bowen V.
The free vascularised iliac crest tissue transfer: donor
site complications associated with eighty-two cases.
Br J Plast Surg. 1992;45(2):89-93.

5. Oldfield MC. lliac hernia after bone grafting. Lancet.
1945;245(6357):810-812.

The Journal of the American Osteopathic Association

-
=y

20.

2

=

22.

CASE REPORT N

Hamad MM, Majeed SA. Incisional hernia through iliac crest
defects: a report of three cases with a review of the literature.
Arch Orthop Trauma Surg. 1989;108(6):383-385.

Florer RE, Kiriluk L. Petit’s triangle hernia, incarcerated:
two case reports. Am Surg. 1971;37(8):527-530.

Woodward AM, Flint LM, Ferrara JJ. Laparoscopic
retroperitoneal repair of recurrent postoperative lumbar hernia.
J Laparoendosc Adv Surg Tech A. 1999;9(2):181-186.

Boyne NP, Lambrianides AL, Pollard C. Incisional hernia through
iliac crest bone graft donor sites. ANZ J Surg. 2002;72(2):156-157.

. Challis JH, Lyttle JA, Stuart AE. Strangulated lumbar hernia

and volvulus following removal of iliac crest bone graft.
Acta Orthop Scand. 1975;46(2):230-233.

. Pyrtek LJ, Kelly CC. Management of herniation through

large iliac bone defects. Ann Surg. 1960;152(6):998-1003.

. Kaushik R, Attri AK. Incisional hernia from iliac bone grafting

site: a report of two cases. Hernia. 2003;7(4):227-228.

. D’'Hondt S, Soysal S, Kirchhoff P, Oertili D, Heizmann O.

Small bowel obstruction caused by an incarcerated hernia
after iliac crest bone harvest. ISRN Surg. 2011:1-3.
doi:10.5402/2011/836568.

. Sakarya A, Aydede H, Erhan MY, Kara E, llkgul O,

Yavuz C. Laparoscopic repair of acquired lumbar hernia.
Surg Endosc. 2003;17(9):1494-1500.

. Yurcisin BM, Myers CJ, Stahlfeld KR, Means JR.

Laparoscopic hernia repair following iliac crest harvest.
Hernia. 2010;14(1):93-96. doi:10.1007/s10029-009-0499-9.

. Danikas D, Theodorou SJ, Stratoulias C, Constantinopoulos G,

Ginalis EM. Hernia through an iliac crest bone-graft donor site.
Plast Reconstr Surg. 2002;110(6):161-163.

Juan-Garcia E, Canales V, Peguero A, Herrera A, Martinez A.
Abdominal hernia through a defect in the iliac bone after
resection of a chondrosarcoma of the pelvis. Acta Orthop Belg.
2002;68(1):79-82.

. Pande KC, Pande SK, Tomey S. Hernia through iliac crest

defect post bone graft harvesting: a rare complication.
Brunei Int Med J. 2013;9(2):114-117.

. Reid R. Hernia through an iliac bone graft donor site:

a case report. J Bone Joint Surg. 1968;50(4):757-760.

Haj M, Griemberg B, Alkalay |, Stamler B. Large bowel
herniation through a central fracture of iliac bone.
Isr J Med Sci. 1982;18(2):281-283.

. Centers for Disease Control and Prevention. Guideline for

prevention of surgical site infection, 1999. http://www.cdc.gov
/hicpac/SSl/table7-8-9-10-SSI.html. Accessed July 6, 2015.

Ortega G, Rhee DS, Papandria DJ, et al. An evaluation of
surgical site infections by wound classification system using
the ACS-NSQIP. J Surg Res. 2012;174(1):33-38.

© 2015 American Osteopathic Association

August 2015 | Vol 115 | No. 8



