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ABSTRACT
The main complication in patients with combined treatment of 
head, neck, mandibular and maxillary tumors is osteoradionecrosis, 
which appears after radiation therapy. Radiation therapy is 
widely used to treat cancer, but growing concern is related to the 
risk of osteoradionecrosis after treatment. This can occur after 
radiation therapy. Below, we would like to describe the treatment 
of osteoradionecrosis, which appeared 5 years after radiation 
therapy in a 54-year-old male patient. In 2012, a patient in Turkey 
was diagnosed with adenocystic carcinoma of the tongue base, 
and surgery was performed to remove the tumor after the patient 
underwent a course of radiotherapy. In 2016, the patient underwent 
again a surgery for tumor recurrence. In December 2017, the patient 
was admitted to our clinic with osteoradionecrosis. We performed 
segmental resection of the mandible, type I right-sided modified 
neck dissection, reconstruction of the mandible with a titanium plate 
and a pectoralis major muscle skin flap. The technique described 
in this case is the insertion of a well-vascularized tissue into the 
pre-irradiated and necrotic hypovascular region of the mandible 
with a skin-muscle flap of the pectoralis major muscle wrapped 
around the plate for reconstruction. As a result, a pectoralis major 
flap coverred the mouth floor on internal side and the outside skin 
defect was covered with a deltopectoral one. The viability of the 
skin-muscle flap of the pectoralis major muscle was assessed using 
clinical monitoring, checking the flap every four hours for the first 
3 days. This study describes a successful outcome.
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Case Report  

One of the main points of discussion around the tissues 
radiation damage is the obliteration of blood vessels, which 
leads to tissue hypoxia, as a result to hypovascularization and 
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hypocellularity, which is characterized by 
fibrosis and bone necrosis in the treatment area. 
Osteoradionecrosis (ORN) is defined as the area 
of damaged, incompetent bone in the radiation 
area, which can lead to fractures. In most cases, 
these fractures do not heal with the use of 
conservative treatment for 4 months or more.1-3 

If the treatment involves only the use of 
a titanium plate, then sooner or later it will 
inevitably lead to a fracture of the mandible. 
In our clinic, in such cases, the skin-muscular 
flap of the pectoralis major muscle is the 
main choice for reconstruction after mandible 
resection. However, the condition of the blood 
vessels at the donor site and previous surgical 
interventions may limit the use of the free flap.1-

3 The use of skin-muscle flaps of the pectoralis 
major and deltopectoral flaps is more suitable 
for the reconstruction of intraoral and extraoral 
defects of soft tissues.4-6 These patches have no 
limitations providing the necessary combination 
of bone and soft tissue.7-9 

The functional results of the surgical 
procedure are dictated by the technique used 
for the reconstruction of the lower jaw by a 
titanium plate, bone and free flap.10-12 We present 
a technique for modeling the lower jaw by a 
skin-muscle flap of the pectoralis major muscle 
and the deltopectoral flap. In the present case, 
the treatment conditions of our patient for a 
free unvascular bone graft are not so ideal due 
to poor blood supply after radiotherapy. The 
patient was operated once and received adjuvant 
radiotherapy. Taking into account the fact that 
was radionecrosis area and vessels were fibrotic, 
the reconstructive plate and pectoral major flap 
were chosen as alternatives to microvascular 
tissue transfer. 

These problems prompted us to look for new 
ways to create a recipient bed with an adequate 

choroid for obtaining a bone graft in the form 
of a skin-muscle flap of the pectoralis major 
muscle with the success of primary healing 
and subsequent functional shaping of the bone. 
The technique described in this case is the 
insertion of a well-vascularized tissue into the 
pre-irradiated and necrotic hypovascular region 
of the mandible with a skin-muscle flap of the 
pectoralis major muscle wrapped around the plate 
for reconstruction. Thus, the place of the recipient 
of a non-oriented well vascularized soft tissue 
is formed, which can cover the intraoral defect 
with secondary epithelialization of the pectoral 
muscle and the external defect with the skin-
muscle flap. Extensive and complex intraoral and 
extraoral defects of soft tissues represent another 
possible area of application of the skin-muscle 
flap of the pectoralis major muscle.13-15 The use of 
this technique makes it possible to better restore 
the height of the lower jaw.

CASE REPORT

We would like to describe the treatment of 
osteoradionecrosis, which appeared 5 years after 
radiation therapy in a 54-year-old male patient 
(Figure 1).

We have performed a resection of the mandible 
segment and right-sided neck dissection, together 
with use of pectoralis major muscle vascularized 
muscle-skin flap for reconstruction. In this 
case, the method of pretreatment was applied, 
simultaneously with the reconstruction of the 
lower jaw. The side edge of the right side of the 
lower jaw was exposed and broken, if necessary 
for bone resection, as well as for insertion 
and fixation of the flap for reconstruction. A 
minimum of 3 cm was required for fixing a 3 
mm titanium plate attached to the sides of the 
lower jaw (Figure 2). 

Fig. 1: Clinical photo and CT scan of a patient with osteoradionecrosis.
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Affected soft tissue was removed to form safe 
fields. Next step was the segmental resection of the 
lower jaw. It is advisable to fix the plate on each 
side of the lower jaw with the help of three screw 
holes (Figure 2). The flap was separated from the 
donor site and shaped according to the recipient 
area. The collection time of the flap ranged 
from 40 to 100 minutes. A simulated pectoral 
major muscle-skin flap was inserted between the 
segments of the lower jaw. During the design of 
the flap, a leather protrusion was formed above 
the pectoral muscle. The cutaneous was protruded 
on the pectoral muscle splits, and the incision was 
continued along the anterior axillary fold. 

The pectoralis major muscle was risen along 
the lateral edge of the pectoralis major muscle. 
The flap was usually carried out in the neck 
surface superficially to the clavicle through a 
wide subcutaneous tunnel. It should be checked 
that the leg did not twist during the operation. 
Sometimes, the tunnel can be narrow, but it can 
be expanded by making incisions through the 
medial and distal ends of the periosteum, which 
makes it easy to pass. As a result, pectoral major 
muscle-skin flap coverd the inside of the floor of 
the mouth, and the outside of the skin defect was 
covered with delto-pectoral flap (Figure 3). 

In the postoperative period, the correct 
occlusion of the teeth was confirmed by the 
assessment of the oral cavity and computed 
tomography. The viability of the skin-muscle 
flap of the pectoralis major muscle was assessed 
using clinical monitoring, checking the flap 
every four hours for the first 3 days (Figure 4). 
After 6 months, a flap pedicle was remodeled 
(Figure 5A and B)

DISCUSSION

All surgical procedures performed during the 
reconstruction of the mandible are an important 
link to achieve ideal functional results. The 

Fig. 2: OPG of patient after surgery (segmental resection of mandible and insert the defect titanium 
reconstructive plate). 

Fig. 3: View of patient, 1 week after surgery.  

Fig. 4: PMMF insert to oral site of oromandibular 
defect.
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presence of at least three screws fixing the 
plate for each segment of the lower jaw avoids 
the dislocation of the residual mandible and 
guarantees the maintenance of the jaw profile 
and the correct occlusion of the teeth. The 
main role in the reconstruction of the lower jaw 
was played by the anatomical features of the 
localization of the defect. The muscular-dermal 
flap of the pectoralis major muscle has been used 
in a variety of reconstructive procedures of head 
and neck, which may include covering mucosal 
defects and skin defects.4-6 

It can be used for two epithelial surfaces at 
one stage of reconstruction without changing 
the position of the patient during the surgical 
procedure. The flap of the pectoralis major muscle 
can be used as a separate muscle or muscle-skin 
flap. This flap reduces the impact of ischemia in 
the operating area and allows you to gain more 
time for the formation of microanastomoses. In 
our technique, we propose to separate the skin-
muscle flap of the pectoralis major muscle and 
further work on its shaping. We were convinced 
that the risk of damage when using the vascular 
pedicle during the simulation of the titanium 
plate was higher than when it was still attached 
to the donor by the vessels.7-10 

When using this method, the time of ischemia 
never exceeded 90 min, and intra-operative 
monitoring of the flap confirmed the viability 

of the flap during surgery. Reconstruction of 
the lower jaw using the skin-muscular flap of 
the pectoralis major muscle may contribute 
to optimal functional results.11-15 Although 
every step in flap shaping is important, this is 
a versatile, reliable and economical method 
using a flap with an excellent choroid, a wide 
arch of rotation, a large flap size and ease of 
material collection. At the same time, the risk of 
complications is minimal.

ACKNOWLEDGMENTS

The study was supported by Educational Surgical 
Hospital, Azerbaijan Medical University. We are 
grateful to patient who participated in the study.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES 

1	 Ariyan S. Further experiences with the 
pectoralis major myocutaneous flap for the 
immediate repair of defects from excisions 
of head and neck cancers. Plast Reconstr 
Surg 1979;64:605-12. doi: 10.1097/00006534-
197964050-00002.

2	 Ariyan S. Reconstruction of the oropharyngeal 

Fig. 5: Intraoral (A) and extra oral (B) view of patient after remodeling pedicles of pectoral major and 
deltopectoral flaps.

 [
 D

ow
nl

oa
de

d 
fr

om
 w

jp
s.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                               4 / 5

https://wjps.ir/article-1-497-en.html


405 Davudov et al.

www.wjps.ir /Vol.8/No.3/September 2019

area, in cancer of the head and neck.(Eds.): S. 
Ariyan, St Louis and CV Mosby 1987:285-98. 

3	 Khodakaram-Tafti A, Mehrabani D, 
Shaterzadeh-Yazdi H, Zamiri B, Omidi 
M. Tissue Engineering in Maxillary Bone 
Defects. World J Plast Surg 2018;7:3-11. 

4	 Wilson JS, Yiacoumettis AM, O’Neill T. 
Some observations on 112 pectoralis major 
myocutaneous flaps. Am J Surg 1984;147:273-
9. doi: 10.1016/0002-9610(84)90106-5. 

5	 Brusati R, Collini M, Bozzetti A, Chiapasco M, 
Galioto S. The pectoralis major myocutaneous 
flap. Experience in 100 consecutive cases. 
J Craniomaxillofac Surg 1988;16:35-9. doi: 
10.1016/s1010-5182(88)80012-x . 

6	 Robertson MS, Allison RS. The pectoralis 
major muscle in head and neck reconstruction. 
Aust N Z J Surg 1986;56:753-7. doi: 10.1111/
j.1445-2197.1986.tb02321.x. 

7	 Joseph CA, Gregor RT, Davidge-Pitts KJ, 
Waner M. The versatility of the pectoralis 
major myocutaneous flap. Head Neck Surg 
1985;7:365-8. 

8	 Ossoff RH, Wurster CF, Berktold RE, 
Krespi YP, Sisson GA. Complications 
after pectoralis major myocutaneous flap 
reconstruction of head and neck defects. Arch 
Otolaryngol 1983;109:812-4. doi: 10.1001/
archotol.1983.00800260034008. 

9	 Mehrhof Jr AI, Rosenstock A, Neifeld JP, 
Merritt WH, Theogaraj SD, Cohen IK. 
The pectoralis major myocutaneous flap in 
head and neck reconstruction: Analysis of 

complications. The American Journal of 
Surgery 1983;146:478-82. 

10	 Kekatpure VD, Trivedi NP, Manjula BV, 
Mathan Mohan A, Shetkar G, Kuriakose 
MA. Pectoralis major flap for head and neck 
reconstruction in era of free flaps. Int J Oral 
Maxillofac Surg 2012;41:453-7. doi: 10.1016/j.
ijom.2011.12.029. 

11	 Pinto FR, Malena CR, Vanni CM, Capelli 
Fde A, Matos LL, Kanda JL. Pectoralis 
major myocutaneous flaps for head and 
neck reconstruction: factors influencing 
occurrences of complications and the final 
outcome. Sao Paulo Med J 2010;128:336-41. 
doi: 10.1590/s1516-31802010000600005 

12	 Dedivitis RA, Guimaraes AV. Pectoralis major 
musculocutaneous flap in head and neck cancer 
reconstruction. World J Surg 2002;26:67-71. 
doi: 10.1007/s00268-001-0183-4. 

13	 McLean JN, Carlson GW, Losken A. The 
pectoralis major myocutaneous flap revisited: 
a reliable technique for head and neck 
reconstruction. Ann Plast Surg 2010;64:570-
3. doi: 10.1097/SAP.0b013e3181c51f4a. 

14	 Nilesh K, Punde P, Parkar MI. Craniofacial 
Fibrous Dysplasia of Zygomaticomaxillary 
Complex. World J Plast Surg 2017;6:369-74. 

15	 Milenovic A, Virag M, Uglesic V, Aljinovic-
Ratkovic N. The pectoralis major flap in head 
and neck reconstruction: first 500 patients. J 
Craniomaxillofac Surg 2006;34:340-3. doi: 
10.1016/j.jcms.2006.04.001. 

 [
 D

ow
nl

oa
de

d 
fr

om
 w

jp
s.

ir
 o

n 
20

25
-0

8-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

https://wjps.ir/article-1-497-en.html
http://www.tcpdf.org

