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Penetrating brain injuries can lead to many complications. It is
possible to divide these into early and late complications. Early
complications such as hematoma, CSF leak, meningitis, seizure
occur in the first week and late complications such as foreign body
residue, pseudoaneurysm, arteriovenous fistula formation, and
foreign body migration occur after 1 week.2 In postoperative period,
infections are the most common and difficult complications at
foreign body injuries and early antibiotic treatment should be
performed to have a good result.8 We followed this patient closely
for any possible complications both intraoperatively and postopera-
tively. No surgical intervention was necessary because of the
absence of CSF leakage.

Lee et al4 firstly reported the endoscopic treatment of transnasal
intracranial penetrating foreign body. They also performed an
endoscopic CSF rhinorrhea repair perioperative. We think this
patient has some differences. Because most of these traumatic
patients require surgical interventions due to the complications.
But we only removed the knife and any complication was not
detected both intraoperatively and postoperatively although the
patient has suffered a great deal of trauma.

CONCLUSION
In conclusion, transnasal penetrating brain injuries are rare but
highly traumatic. A fast, efficient, and multidisciplinary approach is
needed in such patients. Patients should be examined with appro-
priate methods considering early and late complications and a rapid
treatment strategy should be chosen.
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Intraoral Anastomosis of Deep
Circumflex Iliac Artery
Perforator Flap for
Maxillary Reconstruction
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Abstract: Maxillary reconstruction is one of the most challeng-
ing areas of reconstructive surgery. This report describes a case of a

33-year-old male with osteoblastic osteosarcoma of the maxillary.
The patient received radical resection and reconstruction with a
deep circumflex iliac artery perforator flap (DCIAPF). The flap was
harvested with a 4� 2 cm2 osseous flap and a 6� 8 cm2 skin island
supplied by terminal perforators from the deep circumflex iliac
artery. Anastomosis was accomplished on the ipsilateral facial
vessels with deep circumflex iliac vessels through an intraoral
approach. The donor site and the flap were observed to have
completed primary healing 2 weeks after the surgery. The DCIAPF
may be a satisfactory single-flap option for maxillary reconstruction
with less donor-site complications.
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T he maxillary plays a critical role in craniofacial function and
esthetics. Functionally, it supports the maxillary teeth as well as

the eye globe, and separates the oral and nasal cavities. Esthetically,
the maxillary provides bony support for the soft-tissue midface and
the nasal base, forming unique facial appearances.1 Maxillary
defects due to tumors or traumas demand bone or soft tissue
reconstruction for cosmetic and functional purposes. Maxillary
reconstruction is one of the most challenging areas of reconstructive
surgery because of its complex anatomy and esthetic issues.

Commonly used donor sites of vascularized bone grafts include
the radius, scapula, fibula, and iliac crest to better reconstruct a bony
foundation for esthetic midface projection and to provide bony
support. Particularly, the deep circumflex iliac artery (DCIA) flap is
well suited for maxillary reconstruction because the natural appear-
ance of the iliac crest corresponds well to that of the maxilla, and it
can provide a large volume of soft tissue and bone to close the
fistula and place dental implants.2 However, certain flaws may limit
its application in oral and maxillofacial surgery, including a bulky
and immobile muscular flap that makes intraoral inset a difficult
procedure; moreover, the relatively short vascular pedicle can make
anastomosis technically difficult, and excess vascular tension may
cause anastomotic bleeds or vascular occlusion and thrombus
formation.3,4 To overcome these drawbacks of the DCIA flap,
we present a case of deep circumflex iliac artery perforator flap
(DCIAPF) for maxillary reconstruction, in which the intraoral
anastomosis technique was used.

CLINICAL REPORT
A 33-year-old male (Fig. 1A–B) was admitted to the hospital
complaining of a mass in his right maxillary region. At the time
of the current presentation, the mass had been present for>1 month
without pain or numbness. His past medical history and family
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history were not significant. On physical examination, there was a
suspicious soft mass covered with normal mucosa in the right
maxillary region. A contrast-enhanced computed tomography
(CT) scan showed an ill-defined bony mass in his right maxillary
region (Fig. 1C). The mass presented as tissue ossification sur-
rounded by soft tissue infiltration; the alveolar bone that had bone
erosion was obviously involved. The cervical lymph nodes and
other organs were negative according to the CT scan. A diagnosis of
osteosarcoma was suspected. Histological examination of the
biopsy confirmed the diagnosis of osteoblastic osteosarcoma. After
discussion, the treatment strategy was surgery and adjunctive
chemotherapy.

The surgical treatment was radical resection and reconstruction
with the deep circumflex iliac artery perforator flap (DCIAPF).
After subtotal resection of the right maxillary, the classification of
the maxillary defect was Class IIb (Fig. 2A). The vessels were
prepared through an intraoral approach, that is, the facial artery and
the accompanying vein. The anatomy of the terminal perforators
from the deep circumflex iliac artery (DCIA) was clarified using a
Doppler flow meter before the operation (Fig. 2C). The DCIAPF
was prepared by retrograde dissection. The flap was harvested as
shown with a 4� 2 cm2 osseous flap and a 6� 8 cm2 skin island
(Fig. 2D). After tumor resection and vessel preparation, the flap
was transferred from the donor site, and the donor site was closed.
The osseous flap was harvested to reconstruct the maxillary,
whereas the skin island reconstructed the soft tissue defect of
the palate. Anastomosis was accomplished on the ipsilateral facial

vessels with deep circumflex iliac vessels through an intraoral
approach (Fig. 2B). The donor site and the flap were observed to
have completed primary healing 2 weeks after the surgery
(Fig. 3A). The oral and nasal cavity fistula was closed. Compared
with 2 months afterward, the appearance was satisfactory
(Fig. 4A–B), whereas the CT scan showed that the iliac recon-
structed the maxillary and alveolar defect (Fig. 4C). A good
outcome after prosthetic restoration with a temporary denture is
shown in Fig. 3B.

DISCUSSION
Taylor et al5,6 demonstrated the applied anatomy of DCIA osteo-
musculocutaneous flap and introduced the flap for reconstruction in
1979. However, the application rate of the DCIA flap was relatedly
low, most likely because of its complicated anatomy and anatomical
variation of vessels. In addition, the DCIA flap has been limited by
the unnecessary bulk of the muscular layer because it is bulky and
immobile.3 A bulky flap is difficult when reconstructing small
defects and may impede the ability to eat and speak.

The DCIAPFs were occasionally introduced because of reduced
flap bulk without the obligatory internal oblique muscle, thus
increasing mobility while reducing donor-site morbidity.7–11 The
anatomical basis of the DCIAPF was established in previous
publications.3,12,13 Bergeron et al12 reported that an average of
1.6 DCIA perforators was present in 92% of specimens. Moreover,
according to Zheng et al,13 3 kinds of perforators arise, including the
abdominal muscular branches, the iliac osteomuscular branches,
and the terminal musculocutaneous perforator. The blood supply of
the skin and bone of conventional DCIA osteomusculocutaneous
flaps are from the several minute osteomusculocutaneous perfora-
tors of DCIA.3,13 The skin paddle of the modified DCIA osteocu-
taneous flap is nourished by the terminal musculocutaneous
perforator, and the bone is nourished by the osteomusculocutaneous
branches.13

Kimata et al10 reported 10 patients with oromandibular defects
reconstructed with DCIAPF in 2001. In this case, the patient was a

FIGURE 3. A good outcome after prosthetic restoration with a temporary
denture (A). The flap was observed to have completed primary healing with
no necrosis (B).

FIGURE 4. Good esthetic and functional results were shown compared to the
images before operation (A, B). Computed tomography showed the iliac
reconstructed the maxillary and alveolar defect well (C).

FIGURE 2. The maxillary defect was Class IIb (A). Anastomosis was
accomplished on the ipsilateral facial vessels with deep circumflex iliac
vessels through an intraoral approach (B). Anatomy of the terminal perforators,
the iliac crest and the deep circumflex iliac artery were marked on the skin before
the operation (C). The flap was harvested with a 4�2 cm2 osseous flap and a
6�8 cm2 skin island supplied by terminal perforators from the deep circumflex
iliac artery (D).

FIGURE 1. Images show symmetrical facial profiles before surgery (A, B).
Computed tomography showed a bony mass in the right maxillary region (C).
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young male, suffering from maxillary osteosarcoma. The bone and
soft tissue defect required reconstruction. The patient desired to be
treated with less impact on facial appearance and calf function.
However, the traditional iliac osteocutaneous flap has limited
indications for intraoral reconstruction because the subcutaneous
component includes a large amount of abdominal musculature that
results in unnecessary potential for donor site morbidity. In this
case, DCIAPF was harvested for the reconstruction of maxillary
bone and soft tissue defects with less donor site morbidity.

According to a previous study,4,14 a vessel graft or facial incision
was performed to accomplish vessel anastomosis. As another
method, intraoral anastomosis could be considered and could be
preferred in certain cases15,16 because it can spare potential facial
nerve hazards as well as visible scars when compared with sub-
mandibular approaches. The supplying vessels were the facial
artery regularly found in the buccal planum. In addition, the surgical
site was less clear because of potential bleeding and the narrow
space; this method may require more experience and technique.
Intraoral anastomosis is a reliable technique for microvascular
reconstruction according to the clinical results in the literature.17,18

In this case, intraoral microvascular anastomosis solved the pro-
blem of a short vascular pedicle.

In summary, the DCIAPF has the advantages of a satisfactory
appearance and plenty of bone for future dental implants. Second,
the skin paddle can be freely adjusted for the best coverage of the
soft-tissue defects, and thus the oral and nasal cavity fistula was
closed. The DCIAPF has less potential for cosmetic and function
morbidity. Anastomosis through an intraoral approach is difficult;
however, it effectively solves the problem of a short vascular
pedicle. Potential injury to the submandibular gland and the
marginal mandibular branch was avoided. The skin paddle is also
hairless, which is ideal for intraoral coverage. We draw the
conclusion that the DCIAPF may be a satisfactory single-flap
option for maxillary reconstruction with fewer donor-
site complications.
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Evaluation the Efficacy of
Hilotherm Cooling System in
Reducing Postoperative Pain
and Edema in Maxillofacial
Traumatized Patients and
Orthognathic Surgeries
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Abstract: Surgical treatment in patients with facial bone surgeries
governs a meaningful extent of tissue trauma prompting prevalent
postoperative portents of pain, facial swelling, and inconvenience.
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