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[Abstract] The functional reconstruction of large maxillofacial defects is a major issue in oral and maxillofacial sur-
gery, and autologous bone transplantation is the main method. However, bone is readily absorbed following an autolo-
gous bone transplant. Even with vascular anastomosis, spontaneous osteoporosis of transplanted bone is still serious,
which affects dental implantation and functional recovery. Therefore, osteoporosis of the grafted bone has become one of
the main complications of jaw reconstruction, and there is no preventive measure. The problem that autologous bone
with sufficient blood supply cannot avoid osteoporosis suggests that systemic factors such as nerves, which have been ne-
glected in traditional methods, may regulate the internal environment of the transplanted bone. Based on previous stud-
ies on the regulation of mesenchymal stem cells by the neural microenvironment, we initiated a new surgical procedure
for innervated and vascularized iliac bone flaps based on animal model and cadaver studies. In the innervated and vas-
cularized iliac bone flap, vascular microanastomosis was performed in conjunction with microneuronal anastomosis be-
tween the simultaneously harvested ilioinguinal nerve (which innervates the iliac bone and is usually sacrificed and ne-

glected in the conventional vascularized iliac bone flap) and the inferior alveolar nerve proximally and with the mental

[YeFs HH] 2022-09-29;  [f&EI BHA] 2022-12-28
[(E€TB ] EE A ARAR4E I H (81970907, 81771046)
[BE1EE] L&, AlZEZ, 1L, Email : wangleizyh@aliyun.com , Tel : 86-15921941601



AR ZmmPAiE 2023698 H31% FIM
+ 610 +  Journal of Prevention and Treatment for Stomatological Diseases, Sept 2023, Vol.31 No.9 http://www.kqjbfz.com

nerve distally. By conducting clinical retrospective studies and prospective randomized controlled trials, we proved that
the novel method of simultaneous innervated iliac bone transplantation can not only prevent bone resorption but also re-
store the sensation of adjacent soft tissues such as the lip. This may solve the key problems of sensory loss and osteopo-

rosis after mandibular reconstruction, ensure the success of dental implant dentures, and put forward the new concept of

"blood supply + innervation" bi-system bone transplantation.
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The effects of sensory and sympathetic nerves on BMMSCs are similar to the two poles of Tai Chi, in which sensory nerves can promote the mi-

gration of BMMSCs from the vascular wall to the osteogenic front and promote osteogenic differentiation by secreting neurotransmitters. Howev-

er, sympathetic nerves play a negative regulatory role in bone remodeling, inhibiting the migration and osteogenic differentiation of BMMSCs.

BMMSCs: bone marrow mesenchymal stem cells

Figure 1

The nervous system regulates bone metabolism by regulating BMMSCs
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a&b: incision of the skin and subcutaneous
tissue, exposed and dissected IIN (arrows). c:
prepared neuralized vasculized iliac bone
flap. d: microanastomosis of IIN and TAN (ar-
row). IIN: ilioinguinal nerve. IAN: inferior al-
veolar nerve

wm Figure 2 An animal model of mandibu-
S 1. and inferior alveolar nerve reconstruc-
tion with an innervated and vascularized
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a: design the flap removal scheme and draw
lines to mark the iliac crest, DCIA, and IIN.

b: trace and dissect the IIN with a length of 3
‘ -5 ¢m from both sides of the internal abdomi-
nal oblique muscle. c: find the reverse anato-
my of the deep iliac circumflex vessels to the
‘ origin. At the distal end, the ascending
| branch of the deep iliac circumflex vessels
(arrow) was found to enter the internal oblique
muscle. d: severe the IIN and deep iliac cir-
cumflex vessels. The composite tissue flap
with one pedicle (deep circumflex iliac ves-
sel), two islands (internal oblique muscle and
iliac bone) and one nerve (ilioinguinal nerve)
(arrow) was prepared. DCIA: deep circumflex

iliac artery. IIN: ilioinguinal nerve. N: nerve

Figure 3 Preparation of an innervated and vascularized iliac bone flap on human cadaver
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Mandible (post-Op. 12 months)

One year after the traditional iliac flap transplanta-
tion, there was significant resorption of cancellous
bone in the transplanted bone, but the innervated
and vascularized iliac bone flap was similar to that
before the operation (left, iliac crest before harvest-
ing). DCIA: deep circumflex iliac artery. Op: opera-
tion

Figure 4 CT examination of bone resorption
one year after implantation of the innervated
and vascularized iliac bone flap
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Table 1~ CPT of the bilateral trigeminal mandibular branches one year after innervated and vascularized iliac bone flap surgery

2 kHz 250 Hz 5 Hz Grade

Mandibular nerve Minimum/Maximum/Mean (40/244/118)  Minimum/Maximum/Mean (4/52/19)  Minimum/Maximum/Mean (1/38/10)
The operation side (Mean) 85.0 48.0 14.0 3.00
Non-operation side (Mean) 207.0 19.0 7.0 0.00

CPT: current perception threshold

Innervated DCIA flap Control DCIA flap

Lower lip

Chin

DCIA: deep circumflex iliac artery. TPD: two point dis-
crimination. CPT: current perception threshold

Figure 5 TPD of the lower lip and chin in the in-
nervated DCIA flap group and the control DCIA
flap group
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Table 2 Literature reports on the repair of mandible and nerve defects with innervated and vascularized iliac bone flaps

Number of  Bone myocutaneous The nerve that was ,
Year Key outcomes Results/effects References
cases flap and nerve anastomosed
2012 12 Fibula flap with Inferior alveolar nerve, ~ Sensation in lower lip ~ TPD test showed that the mean static TPD of lower lip was [41]
sural nerve mental nerve and chin 13.7 mm, the mean dynamic TPD was 13.3 mm, the mean
static TPD of chin was 13.7 mm, and the mean dynamic TPD
of chin was 13.4 mm. There was no control group without in-
ferior alveolar nerve reconstruction
2015 13 Fibula flap with Inferior alveolar nerve,  Sensation in lower lip  The score of Semmes-Weinstein test was 4.33+1.21 in the in- [42]
sural nerve mental nerve (6 cases)  The outflow of saliva  ferior alveolar nerve and mental nerve reconstruction group,
Inferior alveolar nerve and 1.43+0.53 in the non-mental nerve reconstruction group
(7 cases) (P =0.000 5)
There were significant differences in salivary efflux between
the two groups (P =0.002)
2016 1 Fibula flap with Inferior alveolar nerve,  Sensation in lower lip ~ Sensory recovery was first noted 5 months after surgery, and [43]
sural nerve mental nerve and chin the quantitative Semmes-Weinstein test results at 45 months
after surgery ranged from 2.83 to 4.08
2016 06 Rib flap with Inferior alveolar nerve,  Sensation in lower lip  CPT test showed that the sensory thresholds at 5 Hz, 250 Hz, [44]
Intercostal nerve mental nerve and chin and 2k Hz in patients undergoing nerve reconstruction were
significantly lower than those in the side without nerve recon-
struction (P < 0.001)
2017 10 The iliac crest with  Inferior alveolar nerve  Hu value of transplant- During the 12-month follow-up, the bone mineral density loss [20]
the ilioinguinal ed bone and initial sta- in the innervated group was significantly lower than that in
nerve bility of implant the control group (P <0.05), and the initial stability of the
implant was significantly higher than that in the control
group (P < 0.05)
2022 6 The iliac crest with  Inferior alveolar nerve,  Sensation in lower lip  The results of TPD and CPT in the lower lip of the surgical [36]

the ilioinguinal mental nerve

nerve

The outflow of saliva

side 12 months after operation were better than those in the
group without nerve reconstruction (P <0.05). In addition,
salivary efflux was significantly reduced after reconstruction

of the inferior alveolar nerve in N. ilioinguinal (P < 0.05)

TPD: two point discrimination. CPT: current perception threshold
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