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SUMMARY 

This four-year follow-up of synchronous abdominal wall allotransplantation (AW-VCA)

and small bowel transplantation reveals novel insights and innovations in abdominal 

wall VCA. The case, involving a 37-year-old male Army veteran, showcases the benefits of 

AW-VCA in addressing loss of abdominal domain in intestinal transplantation (ITx). The 

events leading to ultimate rejection of both the AW-VCA and small bowel graft at four years 

highlights the complex interplay between graft survival, patient compliance, and 
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immunosuppressive management. Notably, a significant discordance between AW-VCA 

and ITx rejection patterns was identified, questioning the reliability of skin components in 

AW-VCA as early indicators of ITx rejection. Furthermore, the behavior of the vascularized 

abdominal fascia, observed post-excision of the small bowel graft, offers new understanding 

of the immunologic response to fascia-only grafts. This follow-up emphasizes the 

complexities of graft survival, patient compliance, and immunosuppressive management, 

underscoring the need for ongoing research and innovation in the field. 

INTRODUCTION 

Abdominal wall vascular composite allotransplantation (AW-VCA) represents the 

highest rung on the reconstructive ladder for complex abdominal wall reconstruction. AW-

VCA is performed in conjunction with intestinal transplantation (ITx) where abdominal 

closure is complicated by loss of abdominal domain, and history of fistula, ostomy, or 

abdominal fibrosis (1-4). Compared to alternative closure methods, AW-VCA avoids 

additional donor site morbidity and the use of prosthetic materials in an 

immunocompromised patient (4).  

In 2018 we performed a synchronous abdominal wall and small bowel transplantation

from the same donor and introduced a novel revascularization technique (1). A one year 

follow up was published in 2020 (5). In this report we detail the patient's course over the 

following three years, and the events ultimately leading to the loss of the graft. We share the 

insights gained from this experience, highlighting several critical aspects of AW-VCA not 

previously discussed in literature.   

 

Case Report 

A description of the patient’s pre-transplant course has been detailed in our one year 

follow up (5). In brief, the patient is a 37-year-old male Army veteran with a complex 

abdominal surgical history related to perforated appendicitis in early childhood. He ultimately
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developed short bowel syndrome and recurrent small bowel enterocutaneous fistulae. His 

care was transferred to Duke University Hospital (DUH) in 2014. After several unsuccessful 

attempts at fistula takedown and abdominal wall reconstruction, the patient was enrolled 

under an IRB-approved protocol for abdominal wall transplantation in conjunction with a 

small bowel transplantation which was performed on October 12, 2018. A novel 

revascularization technique was performed with an arteriovenous loop created using the 

saphenous vein and common femoral artery, bilaterally (1). Throughout the one-year 

postoperative period the patient experienced four discrete episodes of abdominal wall 

rejection that required admission and treatment. During this time only one questionable 

episode of mild intestinal rejection was identified.  

Between May 2019 and November 2020, the patient did not experience any episodes

of rejection requiring additional immunosuppression. He continued with standard 

immunosuppression including tacrolimus (goal trough 12-15 ng/dl), mycophenolate mofetil 

1000 mg BID, and prednisone 20 mg daily. In December of 2020 the patient developed an 

episode of Banff III rejection of the AW-VCA after a period of noncompliance with 

immunosuppression. This was managed as an inpatient with high dose steroids with 

significant resolution to Banff I on biopsy one month later. During this time initial small bowel 

biopsy demonstrated mild acute cellular rejection. This improved rapidly with no clear 

evidence of rejection several days later on follow up biopsy. The patient experienced two 

similar AW-VCA rejection episodes over the following two years managed with topical 

Clobetasol and high dose IV steroids. Again, small bowel biopsies were deemed “mild” or 

“indeterminate for acute cellular rejection” and no additional treatment was indicated. These 

findings are displayed graphically in Figures 1 and 2. 

The patient presented to DUH in January of 2023 after a several month period of 

inconsistent follow up. He complained of persistent abdominal pain and 30lb weight loss, 

and imaging revealed a partial small bowel obstruction. AW-VCA biopsy at this time 

demonstrated findings consistent with chronic rejection. Small bowel biopsy demonstrated 

mild acute cellular rejection and high dose steroids were initiated. Over the following month, 
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the small bowel graft demonstrated poor function with persistent obstructive symptoms and 

minimal contrast transit on imaging. Ultimately in February of 2023, small bowel biopsy 

demonstrated evidence of chronic rejection and the decision was made to proceed with graft

excision. 

On 2/16/23 the small bowel graft was excised, a gastrostomy was performed, and the

patient was left in discontinuity. Approximately 50% of the AW-VCA was excised at this time.

The skin and subcutaneous tissue of the remaining AW-VCA was removed, but 

healthy appearing graft fascia was left in situ and repaired to native fascia without tension. 

Post-operatively the patient’s immunosuppression regimen was adjusted with 

discontinuation of mycophenolate and gradual taper of prednisone. Single agent therapy 

with tacrolimus was continued with a new goal of 4-6 ng/ml. During his postoperative course 

the fascia of the remaining AW-VCA developed progressive superficial fibrinous debris which

was managed with bedside debridement. After several readmissions for dehydration and 

acute kidney injury, the decision was made to discontinue all immunosuppression. Over the 

next three months the patient developed degradation of his abdominal wound, ultimately 

resulting in full thickness wound breakdown at the interface between the graft and native 

abdominal fascia. The AW-VCA was excised in its entirety on 8/3/2023 - four years, nine 

months, and twenty-two days after initial transplantation. The native fascia was able to be 

partially closed primarily and the remainder of the defect was bridged with a biologic mesh.  

 

DISCUSSION 

This case details our experience with synchronous AW-VCA and ITx and the events 

leading to chronic rejection and graft excision. The ITx graft survival of four years and four 

months aligns with the 2023 Intestinal Transplant Registry 5-year graft survival rate of 44% 

(6). The incidence of ITx rejection must be taken into consideration when planning 

synchronous abdominal wall reconstruction. In our opinion, AW-VCA should be strongly 

considered in these cases as it avoids donor site morbidity associated with free tissue 

transfer and prosthetic materials used in tissue expansion and mesh repair. 

Th
is

 a
rt

ic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s 
re

se
rv

ed
.

Ac
ce

pt
ed

 M
an

us
cr

ip
t



Discordance between AW-VCA and ITx Rejection in Surveillance Biopsies 

We experienced significant discordance between the surveillance biopsy results of 

the AW-VCA and ITx. This was evident during the first year after transplantation 

and continued throughout the lifespan of the graft. Several instances of Banff Grade II-III 

rejection were identified in the AW-VCA without commensurate rejection of the small bowel. 

Three episodes of Banff III AW-VCA rejection required IV steroid therapy. Small bowel 

biopsy at this time demonstrated mild or indeterminate levels of rejection and did not require 

additional escalation of immunosuppression.  

Skin is considered the most immunogenic component of a VCA, leading to a more 

rapid and robust immune response relative to other tissue types. (7,8). Because of this, prior 

literature has suggested that the skin component of a VCA may serve as a sentinel marker 

of rejection (9). However, in this case we found that skin and intestinal biopsies frequently 

did not correlate. Similarly, reports of ITx rejection not preceded by AW-VCA have been 

demonstrated in the literature (8,10,11). With this in mind, we believe that reliance on the 

skin component of an AW-VCA as a surveillance tool may be unreliable.  

Immunologic rejection of Vascularized Abdominal Fascia 

A unique aspect of this case was the partial preservation of the AW-VCA fascia at the

time of small bowel graft resection. This allowed observation of the immunologic response to

the AW-VCA graft in the absence of skin and subcutaneous tissue. Despite low dose single 

agent immunosuppression, the graft demonstrated slow, progressive degradation with 

worsening superficial fibrinous debris. Ultimately immunosuppression was discontinued, and 

the graft progressed to full thickness necrosis requiring complete graft excision. This 

demonstrates that vascularized fascia is robustly rejected in the absence of 

immunosuppression.  

Fascia is generally considered poorly immunogenic (12), and preservation of vascularized 

fascia through the falciform ligament has been demonstrated in multivisceral transplantation 
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without alterations in immunosuppression (12,13). However, in these cases a separate 

microvascular anastomosis is not performed, and the vascularized fascia cannot be 

assessed independent of the visceral graft. Our case provides a unique insight into the 

behavior of a vascularized fascia-only graft which has not been previously reported in the 

literature.  

 

CONCLUSION 

In this report, we present a four-year follow-up of a patient who underwent 

synchronous AW-VCA and ITx, culminating in graft excision due to chronic rejection. Our 

findings highlight a distinct discordance between AW-VCA and ITx rejection patterns, offer 

new insights into the immunologic response to vascularized abdominal fascia, and 

underscore the importance of ongoing investigation in this field. 

 

REFERENCES 

1. Erdmann D, Atia A, Phillips BT, Mithani SK, Avashia YJ, Hollister BA, Cendales LC, 

Ravindra KV, Sudan DL. Small bowel and abdominal wall transplantation: A novel 

technique for synchronous revascularization. Am J Transplant. 2019 Jul;19(7):2122-

2126. doi: 10.1111/ajt.15370. Epub 2019 Apr 15. PMID: 30913367. 

2. Hollins AW, Napier K, Wildman-Tobriner B, Erdmann R, Sudan DL, Ravindra KV, 

Erdmann D, Atia A. Using Radiographic Domain for Evaluating Indications in 

Abdominal Wall Transplantation. Ann Plast Surg. 2021 Sep 1;87(3):348-354. doi: 

10.1097/SAP.0000000000002708. PMID: 33559994. 

3. Atia A, Hollins A, Shammas R, Phillips BT, Ravindra KV, Sudan 

DL, Giele H, Mithani SK, Erdmann D. Surgical Techniques for Revascularization in 

Abdominal Wall Transplantation. J Reconstr Microsurg. 2020 Sep;36(7):522-527. doi:

10.1055/s-0040-1709481. Epub 2020 Apr 25. PMID: 32334436. 

Th
is

 a
rt

ic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s 
re

se
rv

ed
.

Ac
ce

pt
ed

 M
an

us
cr

ip
t



4. Fortunato AC, Pinheiro RS, Matsumoto CS, Arantes RM, Rocha-Santos 

V, Nacif LS, Waisberg DR, Ducatti L, Martino RB, Carneiro-

D'Albuquerque L, Andraus W. Techniques for Closing the Abdominal Wall in 

Intestinal and Multivisceral Transplantation: A Systematic Review. Ann Transplant. 

2022 Mar 1;27:e934595. doi: 10.12659/AOT.934595. PMID: 35228508; PMCID: 

PMC8897964. 

5. Atia A, Hollins A, Erdmann RF, Shammas R, Sudan DL, Mithani SK, Ravindra KV, 

Erdmann D. Synchronous Abdominal Wall and Small-bowel Transplantation: A 1-

year Follow-up. Plast Reconstr Surg Glob Open. 2020 Jul 24;8(7):e2995. doi: 

10.1097/GOX.0000000000002995. PMID: 32802681; PMCID: PMC7413814. 

6. Venick R; IRTA Scientific Committee. International Intestinal Transplant Registry: 

2023 Update. Intestinal Rehabilitation and Transplant Association. 

URL: https://intestinalregistry.org/images/registries/IITR%20Final%20Slides%207-3-

2023.pdf. Presented July 3, 2023. 

7. Ali JM, Catarino P, Dunning J, Giele H, Vrakas G, Parmar J. Could Sentinel Skin 

Transplants Have Some Utility in Solid Organ Transplantation? Transplant Proc. 

2016 Oct;48(8):2565-2570. doi: 10.1016/j.transproceed.2016.06.040. PMID: 

27788782. 

8. W.P. Lee, M.J. Yaremchuk, Y.C. Pan, M.A. Randolph, C.M. Tan, A.J. Weiland 

Relative antigenicity of components of a vascularized limb 

allograft Plast Reconstr Surg, 87 (1991), pp. 401-411 

9. Gerlach UA, Vrakas G, Sawitzki B, Macedo R, Reddy S, Friend PJ, Giele H, Vaidya 

A. Abdominal Wall Transplantation: Skin as a Sentinel Marker for Rejection. Am J 

Transplant. 2016 Jun;16(6):1892-900. doi: 10.1111/ajt.13693. Epub 2016 Feb 25. 

PMID: 26713513. 

10. Levi DM, Tzakis AG, Kato T, Madariaga J, Mittal NK, Nery J, Nishida S, Ruiz P. 

Transplantation of the abdominal wall. Lancet. 2003 Jun 28;361(9376):2173-6. doi: 

10.1016/S0140-6736(03)13769-5. PMID: 12842369. 

Th
is

 a
rt

ic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s 
re

se
rv

ed
.

Ac
ce

pt
ed

 M
an

us
cr

ip
t

https://intestinalregistry.org/images/registries/IITR%20Final%20Slides%207-3-2023.pdf
https://intestinalregistry.org/images/registries/IITR%20Final%20Slides%207-3-2023.pdf


11. G. Selvaggi, D.M. Levi, R. Cipriani, R. Sgarzani, A.D. Pinna, A.G. Tzakis Abdominal 

wall transplantation: surgical and immunologic aspects Transplant Proc, 41 (2009) 

12. Janssen Y, Van De Winkel N, Pirenne J, Ceulemans LJ, Miserez M. 

Allotransplantation of donor rectus fascia for abdominal wall closure in transplant 

patients: A systematic review. Transplant Rev (Orlando). 2021 

Dec;35(4):100634. doi: 10.1016/j.trre.2021.100634. Epub 2021 Jun 4. PMID: 

34147948. 

13. Ravindra KV, Martin AE, Vikraman DS, Brennan TV, Collins BH, Rege AS, 

Hollenbeck ST, Chinappa-Nagappa L, Eager K, Cousino D, Sudan DL. Use of 

vascularized posterior rectus sheath allograft in 

pediatric multivisceral transplantation--report of two cases. Am J Transplant. 2012 

Aug;12(8):2242-6. doi: 10.1111/j.1600-6143.2012.04088.x. Epub 2012 May 17. 

PMID: 22594310. 

14. Cendales LC, Kanitakis J, Schneeberger S, et al. The Banff 2007 working 

classification of skin-containing composite tissue allograft pathology. Am J 

Transplant. 2008;8:1396–1400. 

 

Figure 1. ITx biopsy results from one-year post-transplant to final biopsy prior to graft 

excision. Severity of rejection (none, mild, moderate, severe, chronic) was graded by 

pathologic analysis.  

 

Figure 2. AW-VCA biopsy results from one-year post-transplant to final biopsy prior to graft 

excision. Severity of rejection was graded by pathologic analysis according to the Banff 

Classification (14). 

 

Figure 3. Abdominal wall VCA (AW-VCA) appearance at the time of small bowel graft 

excision. Before bowel graft excision (left). After bowel graft excision, half of abdominal wall 
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graft has been excised in a full thickness manner (middle). After removal of skin and 

subcutaneous tissue of the remaining AW-VCA, with preservation of ~50% of the graft fascia

(right). 

 

Figure 4. Postoperative course following small bowel graft excision with gradual tapering of 

immunosuppression. AW-VCA eleven days after graft excision, tacrolimus and prednisone 

(left). AW-VCA ten weeks after bowel graft excision, tacrolimus only (middle). AW-VCA three

months after bowel graft excision, immunosuppression discontinued (right). 

 

Figure 5. Clinical appearance of the abdominal wall at the time of AW-VCA excision 

demonstrating full thickness necrosis (left). Mesh repair of resultant abdominal wall defect 

after AW-VCA excision (middle left and middle right). Three weeks after AW-VCA excision, 

primary skin closure (right).  
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