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Ramirez et al.1 originally described the components separation technique in 1990 when they applied findings from cadaver dissections to repair large abdominal wall hernias. This technique involves separating the external and internal oblique muscles and releasing the posterior rectus sheath to enable medial mobilization of the fascia.

The purpose of this study was to evaluate the results of the components separation technique versus other methods of repair and to identify the risk factors and complications related to closure of complex abdominal wall hernias.

Methods: Between 1988 and 2001, 60 consecutive complex abdominal wall defects were repaired by seven plastic surgeons at the Medical College of Georgia. For each patient, hernia etiology, body mass index, history of previous repair, tobacco use, size and location, average time present, technique of reconstruction, and postoperative results, including recurrence and complication rates, were reviewed. Repair methods included components separation (n=11, 3 with tissue expansion, 4 with mesh onlay), mesh (n=15), primary (n=21), tensor fascia lata graft (n=5), tensor fascia lata or latissimus flaps (n=4) and rectus turn over (n=4). 

The last seven patients treated our institution were repaired with the components separation repair (Figure 1). The procedure begins by developing skin flaps bilaterally just superficial to the external oblique and extending them to the posterior axillary line. The external oblique is then separated from the internal oblique 1 cm lateral to the rectus sheath. These flaps are developed to the costal margin superiorly, posterior axillary line laterally and inguinal ligament inferiorly. This was performed unilaterally or bilaterally if needed. For further mobilization, the rectus sheath was incised anteriorly and/or posteriorly or the anterior rectus sheath was flipped medially in an open book fashion. If these techniques were inadequate, the transversalis abdominus was incised internally in a vertical and horizontal fashion to allow further mobility. Synthetic mesh and free TFL grafts were used as onlay support if there was any evidence of attenuated fascia. Three patients had tissue expansion performed prior to components repair. In these cases, bilateral tissue expanders were placed between the external and internal oblique several months prior to repair. To prevent pulmonary complications postoperatively, peak inspiratory pressures were evaluated intraoperatively. Peak pressures were measured prior to fascial mobilization, once repair was begun, and at the end of the repair. If they had significant pulmonary compromise, the patient would be sent to the ICU for temporary paralysis.

Results: There were a total of 60 abdominal wall reconstructions performed on 56 patients (27 females, 29 males). The mean age was 46 years (range 15-72 years) and the mean body mass index was 31 kg/m2 (range 13.8-59.2 kg/m2). The mean defect size was 204 cm2 (range 18–570 cm2). The mean time present was 2.7 years with 22 of 60 hernias having been previously repaired. The follow up period ranged from 1 to 60 months with a mean of 10 months. The mean hospital stay was 10.5 days (range 1-90 days). Seventeen patients required an ICU stay, which averaged 5.8 days.

The overall recurrence rate was 27% (n=16) with only 1 recurrence (9%) in the components separation group (Table 1). The recurrence rates for primary repair and mesh were 14% (n=3) and 27% (n=4) respectively. The recurrence rate for distant flaps and grafts were poor with 4 of 5 tensor fascia lata grafts and 2 of 4 tensor fascia lata or latissimus flaps failing. The significant risk factors for recurrence were BMI >30 (p=0.04), wound infection or breakdown (p<0.03), and possibly colostomy takedown or enterocutaneous fistula repair a time of reconstruction (p=0.11) (Table 2). There were 18 complications (infection, wound breakdown, hematoma, or seroma) with significant risk factors being smoking (p=0.002) and possibly obesity (p=0.08) (Table 3).  
Conclusion: In summary, the components separation repair for complex ventral hernias is a proven technique with a relatively low recurrence rate (Table 4). The complications and recurrences associated with other techniques can be prevented by using this method. In morbidly obese patients or those with colostomies/fistulas, the repair may be delayed until weight loss or colostomy/fistula takedown is performed, respectively. In closure of TRAM defects, the principles behind the components method may reduce hernia or bulge formation.   

Table 1: Complications

	
	n


	Recurrence

n (%)
	Wound infection or breakdown

n (%)

	Reconstruction Technique (Total)


	60
	16 (27)
	18 (30)

	Components separation 


	11
	1 (9)
	3 (27)

	Synthetic mesh


	15
	4 (27)
	2 (13)

	Primary


	21
	3 (14)
	3 (14)

	TFL grafts


	5
	4 (80)
	4 (80)

	TFL/Latissimus flaps


	4
	2 (50)
	4 (100)

	Rectus turn over
	4
	2 (50)
	2 (50)


Table 2: Risk for recurrence

	
	n


	Recurrence

n (%)
	Probability



	BMI > 30 kg/m2

BMI < 30 kg/m2
	31

29
	12 (39)

4 (14)
	p=0.04*

	Colostomy takedown or    

            fistula repair

No colostomy takedown or     

           fistula repair
	10

50
	5 (50)

11 (22)


	p=0.11***



	Wound infection/ breakdown

No wound infection/breakdown
	18

42
	9 (50)

7 (17)


	p<0.03***


*Student’s t-test, **2 analysis, ***Fischer’s exact test
Table 3: Risk for wound infection or breakdown

	
	n


	Wound infection or breakdown

n (%)
	Probability



	BMI > 30 kg/m2

BMI < 30 kg/m2
	31

29
	12 (39)

6 (21)
	p=0.08*

	Smokers

Non-smokers
	35

25
	16 (46)

2 (8)
	p=0.002**




*Student’s t-test, **2 analysis
Table 4: Components Separation in the Literature

	
	Number of patients
	Recurrence

n (%)

	Ramirez et al.1 1990
	11
	0

	Thomas et al.2 1993
	7
	0

	DiBello et al.3 1996
	35
	3 (8.5)

	Kuzbari et al.4 1998
	10
	0

	Girotto et al.5  1999
	37
	2 (5.4)

	Shestak et al.6  2000
	22
	1 (4.5)

	Lowe et al.7 2000
	37
	4 (11)

	Levine and Karp8 2001
	10
	0

	Ewart et al. (Current)
	11
	1 (9)

	TOTAL
	180
	11 (6.1)
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Figure 1: Preoperative and postoperative photos of patient who underwent the “components separation” repair
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