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―Case Reports―
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Severe trauma injuries, such as open pelvic fractures and degloving injuries, have recently become sal-

vageable. However, extensive soft-tissue defects often remain and can lead to disuse atrophy of the ex-

tremities, prolonged hospital stays, and numerous other problems. Such injuries can be easily and effec-

tively treated by a general trauma surgeon performing the pedicled omental flap technique. We report

on 2 highly diverse and complicated cases of soft-tissue defect that were both successfully treated with

this technique. One case was an extensive right-sided defect of the pelvic soft-tissue in a 20-year-old

woman. The other case was in a 55-year-old man who underwent emergency artificial vessel replace-

ment surgery for a femoral artery tear with severe damage to the surrounding muscle. Although the

surgery was successful, a methicillin-resistant Staphylococcus aureus infection developed around the arti-

ficial vessel 10 days after surgery. In both cases, the pedicled omental flap technique was successfully

performed and yielded epithelization without serious infection and with the infection subsiding with

wound-area healing. To our knowledge, the pedicled omental flap technique has rarely been used to

treat severe trauma, and our results suggest its usefulness for both preventing infection in large wounds

and healing infected wounds. (J Nippon Med Sch 2016; 83: 257―261)
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Introduction

Severe cases of trauma, such as open pelvic fractures, de-

gloving injuries, and refractory infection of the pelvis,

can be effectively treated with wound-covering materials

and intensive care. However, despite treatment extensive

soft-tissue defects often remain. In addition, after severe

trauma in the pelvic area is surgically repaired, infection

often develops in artificial vessels. In case of soft-tissue

defects, major problems include disuse atrophy of the ex-

tremities because of prolonged bed rest, extended periods

of injury, and a persistent, an algesic infection. The

greater omentum is a network-forming tissue covering

the intraperitoneal intestinal tract; this tissue contains a

rich blood supply and lymphoid tissues and plays a role

in localized intra-abdominal immune functions and in-

flammation1.

In the present study, we report 2 highly diverse and

complicated cases of soft-tissue defect: a case of extensive

soft-tissue defects of the pelvis and a case of refractory

infection around an artificial vessel. Both cases were suc-

cessfully treated with the pedicled omental flap tech-

nique.

Case 1

A 20-year-old woman had fallen from the 11th floor of an

apartment building in an unsuccessful suicide attempt

but had sustained bilateral open fractures of the hu-

merus, hemopneumothorax, and femoral and an open

pelvic fracture with intestinal prolapse. Soon after being

brought to our hospital by helicopter the patient was in a

state of shock with severe bradycardia; therefore, we per-

formed aortic clamping via emergency thoracotomy. We
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Fig.　1　A: After surgery on the day of injury in the emergency department. 

B: The pedicled omental flap was made during a stoma operation (2 days after injury). 

C: The pedicled omental flap was used to cover the extremely large soft-tissue defect. 

D: Sixty days after injury
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concluded that preserving the patient’s right lower limb

was impossible and attempted to save her life by imme-

diately performing a right hemipelvic amputation in the

emergency department. After constriction surgery and

massive blood transfusion were performed, the patient

was transferred to the intensive care unit. The patient’s

life was saved but extensive soft-tissue defects remained

around the right pelvic area (Fig. 1A).

Two days after the operation, we performed surgery

again to construct a stoma. We used a caulescent pedi-

cled omental flap, with the right gastroepiploic artery as

the feeding artery, to create an opening via an epigastric

median section in the right retroperitoneum, through

which we covered the retroperitoneal injury with the flap

(Fig. 1B, 1C). After surgery, negative-pressure therapy

was performed for the wound area; consequently, good

granulation appeared without any signs of infection. We

transplanted free split-thickness skin grafts on the 26th

and 41st days after the accident; after approximately 60

days, the patient acquired epithelization without severe

infection (Fig. 1D).

Case 2

A 55-year-old man was crushed under heavy goods at

his workplace and sustained an injury to the left inguinal

region. When he arrived at our hospital, he was in a

state of shock with severe inguinal swelling and no

blood flow in the left lower limb. Because the femoral ar-

tery had been torn and was surrounded by severely

damaged muscle it was replaced with an artificial vessel

during an emergency surgery. With this surgery the pa-

tient’s life was saved and the injured limb was pre-

served. However, on the 10th day after the operation, an

infection do to methicillin-resistant Staphylococcus aureus

was detected around the artificial vessel (Fig. 2A). Be-

cause the infected wound had not healed dispite sys-

temic administration of antibiotics and local irrigation,

we confirmed the presence of the infection on the 18th

day after the initial injury and created a pedicled omen-

tal flap to cover the infected wound. Consequently, the

infection subsided, and the wounded area was healed

(Fig. 2B).

Discussion

Omental flaps have been used to treat perforation of the
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Fig.　2　A: The 10th days after the operation (wound infected by methicillin-resistant Staphy-
lococcus aureus)

B: The wound had healed by the 45th day after the operation.
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Fig.　3　The omentum hangs down in the inferior margin 

of the stomach like a curtain (1). Bilateral gastroep-

iploic arteries forms a network and is vascular rich 

tissue. Therefore, where the blood flow of the 

whole omentum is maintained, even if 1 side (A or 

B) of the bilateral gastroepiploic arteries is ligated 

(2, 3).

upper gastrointestinal tract, empyema, intrathoracic

esophageal rupture2―4, mediastinitis after open heart sur-

gery5,6, and liver injury7. In fact, the omentum has been

used for reconstructive surgery for more than a century.

In 1888, Senn used the omentum to protect an intestinal

anastomosis8, and in 1963, Kiricuta reported the use of

omental flaps in cases of breast reconstruction surgery to

treat breast cancer9. Furthermore, in 2010, Costa et al op-

erated for patients with Poland’s syndrome in the omen-

tal flap by using a laparoscopic technique10. This tech-

nique has also been used to treat wounds considered at

high risk of contamination because of the antibacterial

and anti-inflammatory actions of the omentum11. How-

ever, this technique has rarely been used to treat cases of

severe trauma12―14. Herein, we have described the use of

the pedicled omental flap technique for a case of severe

trauma and a case of refractory infection for which we

achieved good results.

The omentum is a tissue that is attached to the stom-

ach and transverse colon and hangs like a curtain over

the intestinal surface. Bilateral gastroepiploic arteries run

across the omental superior border and approach the

omentum before dividing downward into numerous

branches. These small arteries extend to form a broad

network of vascular-rich tissue. As a result, blood flow to

the entire omentum is maintained even after ligation of

one side of the gastroepiploic arteries, thus allowing a

long pedicled flap to be constructed (Fig. 3) in a simple

procedure that can be performed by a general trauma

surgeon. In men, the pedicle flap has a mean size of 15×

25 cm, and its gyration radius can reach the esophagus

and axillary region in the upper part of the abdomen and

the buttocks and groin area in the pelvis (Fig. 4)15.

The pedicled omental flap technique has been shown

to support soft-tissue defects of various shapes and

types. Kobayashi has reported that the pedicled omental

flap promoted neovascularization and had anti-
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Fig.　4　Omental flap A is able to cover the area α, which is the lower 

half of trunk including the region of esophagus and axilla, 

and the omental flap B is able to cover the area β, which is 

the upper half of trunk including the buttocks, or the groin.

inflammatory effects on the infected wound16. Further-

more, van Wingerden et al have reported that for treating

infected wounds the pedicled omental flap is more effec-

tive than the muscle flap17. Studies have not confirmed

the ability of this flap technique to promote granulation;

however, we speculate that granulation was promoted in

our present cases because the flap effectively prevented

infection and provided abundant blood flow. In case 1,

because of the patient’s poor general condition, if we had

not used this technique we would have been unable to

completely cover the extremely large defect of soft tissue

without infection in only 40 days. For cases in other pa-

tients, such as those with complicated abdominal injuries

or a history of abdominal operation, this technique is dif-

ficult and has limited indications. Additionally, the use of

the pedicled omental flap technique as a remedial or pro-

phylactic technique depends on when surgery is per-

formed.

A particular technique is necessary to create and form

the pedicled omental flap and transition it from the peri-

toneum to the exterior. The omentum receives nutrition

from the bilateral gastroepiploic arteries; in many cases,

the right gastroepiploic artery is dominant, and vascular

supply is established via anastomosis only for the pe-

ripheral sides. We can create flaps with a long, mobile

pedicle by ligating either the right or left main artery;

however, care must be taken to maintain blood flow to

the omentum itself when the peripheral anastomotic re-

gion is cut. Moreover, when the flap is induced to the

outside of the peritoneum, hernia may develop if the an-

astomosis is too loose, and excessive twisting of the flap

stem may result in flap ischemia. Furthermore, the com-

bination of negative-pressure therapy and the pedicled

omental flap technique may result in omental blood-flow

reduction, and, therefore, an important issue in such

cases is maintaining the appropriate pressure18.

The first case we have reported is an example of a fa-

vorable course without severe infection following the use

of the pedicled omental flap technique in combination

with a skin graft during the acute phase. In contrast, the

second case provides an example of the wound-healing

properties of this technique. On the basis of these cases,

we believe that the pedicled omental flap has effective

prophylactic and remedial uses. In other words, we be-

lieve that this technique is an effective therapy both for

cases with extensive soft tissue defects with a high risk

of infection and for cases with currently infected

wounds. Although the use of free omental flaps for treat-

ing infected wounds has been reported, microsurgical

techniques are required but cannot be performed by all
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trauma surgeons19,20. Thus, we conclude that the pedicled

omental flap technique can be easily performed by gen-

eral trauma surgeons and can be performed to treat se-

vere infected wounds and extensive soft-tissue defects.

Acknowledgement: We would like to thank Editage (www.ed

itage.jp) for English language editing.

Conflict of Interest: The authors declare no conflict of inter-

est.

References
1．Walker FC: The protective function of the greater omen-

tum. Ann R Coll Surg Engl 1963; 33: 282―306.

2．Sabanathan S, Eng J, Richardson J: Surgical management

of intrathoratic oesophgeal rupture. Br J Surg 1994; 81:

863―865.

3．George RL, Smith IF: Long-term results after omental

patch repair in patients with perforated duodenal ulcers:

a 5- to 10-year follow-up study. Can J Surg 1991; 34: 447―
449.

4．Shirakusa T, Ueda H, Takata S, Yoneda S, Inutsuka K, Hi-

rota N, Okazaki M: Use of pedicled omental flap in treat-

ment of empyema. Ann Thorac Surg 1990; 50: 420―424.

5．Tossios P, Karatzopoulos A, Tsagakis K, Sapalidis K, Gro-

somanidis V, Kalogera A, Kouskouras K, Foroulis CN,

Anastasiadis K: Treatment of infected thoracic aortic pros-

thetic grafts with the in situ preservation strategy: a re-

view of its history, surgical technique, and results. Heart

Lung Circ 2014; 23: 24―31.

6．Jurkiewicz MJ, Arnold PG: The omentum: an account of

its use in the reconstruction of the chest wall. Ann Surg

1977; 185: 548―554.

7．Narita M, Matsusue R, Hata H, Yamaguchi T, Otani T,

Ikai I: Precaution against postoperative venous complica-

tions after major hepatectomy using the pedicled omental

transposition flap: report of two cases. Int J Surg Case

Rep 2014; 5: 646―651.

8．Senn N: An experimental contribution to intestinal sur-

gery, with special reference to the treatment of intestinal

obstruction (concluded). Ann Surg 1888; 7: 421―430.

9．Kiricuta I: The use of the great omentum in the surgery

of breast cancer. Presse Med 1963; 5: 15―17.

10．Costa SS, Blotta RM, Mariano MB, Meurer L, Edelweiss

MI: Laparoscopic treatment of Poland’s syndrome using

the omentum flap technique. Clinics (Sao Paulo) 2010; 65:

401―406.

11．Chandra A, Srivastava RK, Kashyap MP, Kumar R, Sri-

vastava RN, Pant AB: The Anti-Inflammatory and anti-

bacterial basis of human omental defense: selective ex-

pression of cytokines and antimicrobial peptides. PloS

One 2011; 6: 1―11.

12．Irons GB, Witzke DJ, Arnold PG, Wood MB: Use of the

omental free flap for soft-tissue reconstruction. Ann Plast

Surg 1983; 11: 501―507.

13．Raza A, Cuenca AG, Tan S, Singhal D: Omental flaps for

coverage of sacral or gluteal defects: a useful and poten-

tially underused tool. Am Surg 2014; 80: e202―204.

14．Bhatia VY, Menon PA, Bhavsar M: Coverage of chest wall

defect in a case of electric burns by pedicled omental

flap. J Burn Care Res 2014; 35: e262―264.

15．Das SK: The size of the human omentum and methods of

lengthening it for transplantation. Br J Plast Surg 1976;

29: 170―174.

16．Kobayashi K: Experimental Studies on the Functions of

Cleansing, Anti-inflammation and Angiogenesis with

Omental Pedicle Flap (in Japanese). Journal of kanazawa

univ 1993; 102: 70―80.

17．van Wingerden JJ, Lapid O, Boonstra PW, de Mol BA:

Muscle flaps or omental flap in the management of deep

sternal wound infection. Interact Cardiovasc Thorac Surg

2011; 13: 179―188.

18．Impellizzeri P, Dardik H, Shah HJ, Brotman-O’Neil A,

Ibrahim IM: Vacuum-assisted closure therapy with omen-

tal transposition for salvage of infected prosthetic

femoral-distal bypass involving the femoral anastomosis.

J Vasc Surg 2011; 54: 1154―1156.

19．Patel RS, Gilbert RW: Utility of the gastro-omental free

flap in head and neck reconstruction. Curr Opin Oto-

laryngol Head Neck Surg 2009; 17: 258―262.

20．Antohi N, Tibirna G, Suharski I, Huian C, Nae S, Stan V,

Bodog F: Gastro-omental free flap in oro/hypopharyngeal

reconstruction after enlarged ablative surgery for ad-

vanced stage cancer. Chirurgia (Bucur) 2013; 108: 503―508.

(Received,

(Accepted,

March

May

8, 2016)

2, 2016)


