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Abstract
Kidney transplantation is the treatment of choice for pa-
tients with ESRD. One rare complication after transplanta-
tion is the development of renal allograft compartment syn-
drome (RACS). We present a case of 1 patient who developed 
RACS due to compression of the transplant vein, which was 
then treated by salvaging the kidney transplant using urgent 
decompression surgery with mesh fascial closure. We postu-
late that this technique is safe and should be the treatment 
of choice for patients with RACS. © 2020 S. Karger AG, Basel

Introduction

Renal transplantation remains the best treatment op-
tion for patients with ESRD [1]. After transplantation, 
the primary goal is to preserve graft function and to pre-

vent occurrence of allograft dysfunction or even graft 
loss. Different postoperative complications related to the 
surgical procedure may compromise graft function – es-
pecially vascular and ureteral complications [2]. One 
scarcely reported complication in the immediate postop-
erative course is the development of renal allograft com-
partment syndrome (RACS) [3]. The exact pathophysi-
ology of this phenomenon is unknown. However, there 
is a consensus that limited space in the retroperitoneal 
compartment may contribute to the development of 
RACS due to compression of the renal parenchyma or 
vessels – both resulting in a reduced perfusion of the re-
nal graft and subsequent deterioration of graft function 
[4–7]. Immediate decompression is necessary whenever 
RACS is suspected. Various decompression techniques 
are described, including mesh closure, intraperitoneal 
placement of the graft, and permanent fasciotomy [2, 3, 
5–7].

Current knowledge still lacks information about 
pathogenesis, diagnosis, and treatment of RACS. There-
fore, we want to share our experience and describe the 
course of a patient who developed RACS due to compres-
sion of the transplant vein after kidney transplantation.
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Case Report

We report the case of a 49-year-old male patient receiving a 
renal graft from a deceased donor. The patient suffered from mem-
branoproliferative glomerulonephritis as an underlying disease, 
eventually resulting into ESRD with subsequent need for dialysis 
and transplantation.

After 15 years of dialysis, kidney transplantation was per-
formed successfully into the left iliac fossa with standard anasto-
mosis technique, as previously described [8]. The kidney trans-
plant was rather large with a pole-to-pole distance of 12 cm, while 
the patient’s body habitus was rather slim (height: 173 cm; weight: 
69 kg). Surgery was performed without major complications or 
unusual findings. Only a small hematoma was registered at the in-
ferior graft pole. However, during the immediate postoperative 
course, the patient remained anuric and dialysis was necessary. 
Routinely performed color-coded duplex sonography (CCDS) of 
the renal transplant showed reversed end-diastolic flow with high 
resistance index (RI > 1), consistent with venous outflow obstruc-

tion. Since CCDS of the renal transplant remained unchanged 4 h 
later, contrast-enhanced computed tomography (ceCT) was con-
ducted. CeCT revealed compression of the narrow transplant vein 
2 cm distal of the transplant hilum, showing a filiform transplant 
vein with only 1 mm diameter (Fig. 1). It also showed impaired 
cortical perfusion as a result of transplant vein compression and 
related venous congestion. Moreover, ceCT showed a 17-mm he-
matoma at the inferior graft pole.

After interdisciplinary discussion, the patient was admitted to 
the operating theater for emergent revision surgery. Interestingly, 
after opening the wound, CCDS showed improved (i.e., normal-
ized) blood flow. We assumed there was a mismatch between graft 
size on the one hand and retroperitoneal space on the other hand, 
resulting in compression of the transplant vein. In order to relieve 
the transplant vein from compression, the graft was placed in sev-
eral different positions with subsequent partial fascial closure. 
However, immediately after partial fascial closure, CCDS repeat-
edly showed hampered blood flow. Thus, the operator decided to 
use a Vicryl mesh, which was sutured to the fascial edges for ten-

a b

a b

Fig. 1. Preoperative contrast-enhanced computed tomography (ceCT) scan with suspicion of venous outflow 
obstruction. Axial (a) and coronal (b) ceCT scan depicting the short-distance compressed narrow vein (V) with 
a lumen of 1 mm next to the transplant artery (A).

Fig. 2. Postoperative contrast-enhanced 
computed tomography (ceCT) after revi-
sion surgery. Axial (a) and reconstructed 
sagittal (b) ceCT scan showing regular 
postoperative results of the repositioned 
transplant vein (V) without compression 
after mesh placement.
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sion-free closure of the fascial defect. After mesh placement, intra-
operative CCDS presented a clearly improved flow profile. Post-
operative ceCT scan revealed good renal outflow without depict-
ing a stenosis of the repositioned transplant vein (Fig. 2).

During the following days after revision, blood flow remained 
constantly good in CCDS with the normal Doppler waveform pat-
tern (RI < 0.8, Fig. 3). Nevertheless, due to delayed graft function, 
dialysis had to be conducted 4 times after transplantation.

Two days after revision surgery, the patient developed hospital-
acquired pneumonia but recovered soon after antibiotic treat-
ment. In the following days, both patient’s condition and graft 
function improved. Serum creatinine decreased to 1.05 mg/dL, 
and the patient was discharged from hospital 2 weeks after initial 
surgery for kidney transplantation. No further conspicuous find-
ings and no deterioration of graft function occurred within 7 
months follow-up.

Discussion

Among the current literature, occlusion of the trans-
plant vein was often suspected to cause RACS [5, 9]. How-
ever, to our knowledge, there is no case showing direct 
compression of the transplant vein in ceCT as the under-
lying cause for RACS. Patients with RACS were previ-
ously reported to show absent venous flow as a nonspe-
cific sign in kidney ultrasound without direct evidence of 
venous compression [9, 10]. We are the first to report 
direct evidence of venous compression in a transplant 
kidney with subsequent RACS.

Development of RACS is reported to be rare with an 
incidence of 2% [5]. However, the true incidence is sus-
pected to be higher due to misdiagnosis. Graft loss or dys-

function may often falsely be attributed to thrombosis or 
delayed graft function instead of RACS [5, 7].

Several aspects may contribute to misdiagnosis. On 
the one hand, CCDS in patients with RACS shows non-
specific findings as decreased/absent/reversed diastolic 
flow and high RI – these findings are also seen in acute 
tubular necrosis and transplant vein thrombosis [5–7, 9, 
11]. On the other hand, in cases of RACS, blood stasis oc-
curs secondarily due to compression or occlusion of the 
transplant vein and may result in thrombus formation 
and transplant vein thrombosis [10]. Moreover, since this 
complication is thought to be rare, clinicians are not 
aware of it, which may result into delayed diagnosis or 
misdiagnosis that can lead to graft loss.

Pathogenesis of RACS is not clearly understood. RACS 
is related to the limited extraperitoneal space that is used 
as an artificially created graft compartment. Limited 
space may result in either parenchymal or vascular com-
pression with subsequent decrease in graft perfusion and 
kidney function [3, 5, 7]. Especially, the transplant vein is 
at risk for compression – stenosis of the renal artery is 
rather reported to result from renal artery kinking [12]. If 
we define RACS as a subtype of abdominal compartment 
syndrome, we can assume pathogenesis is similar [6]. In 
2 animal studies, Doty et al. [13, 14] investigated the role 
of renal parenchymal pressure and renal venous com-
pression in the development of acute renal failure in ab-
dominal compartment syndrome. They found out that 
external compression of the kidney plays a minor role 
compared to venous compression. Similarly, we can as-
sume that compression of the transplant vein probably 

a b

Fig. 3. Color-coded duplex sonography follow-up. Ultrasound follow-up performed 6 days after surgical repair 
showing good transplant vein outflow and optimized kidney transplant perfusion with intraparenchymal resis-
tance indices of 0.69–0.75.
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plays a more important role in the pathogenesis of RACS 
rather than parenchymal compression – as we have also 
seen in this case of our patient.

Immediate decompression is needed whenever RACS 
is suspected. Compression of the transplant vein can even 
be prevented by identification of risk factors for RACS 
during transplantation. Mismatch between a large kidney 
graft and a tight extraperitoneal compartment can lead to 
ischemia immediately after fascial closure [6, 7]. When-
ever ischemia is suspected and more force is needed for 
fascial closure, RACS may result. In these cases, suspicion 
can be confirmed by intraoperative CCDS [7]. Especially 
in combination with postoperative swelling of the renal 
transplant in the first weeks after transplantation, there is 
a need for sufficient space for the graft [11].

RACS either develops during initial surgery or is 
identified in the immediate postoperative course [5, 7]. 
In our case, RACS was suspected due to findings in 
CCDS and ceCT after renal transplantation. In order to 
preserve graft function and relieve the renal transplant 
from venous congestion, decompression was indispens-
able, created by bridging the fascial defect with a Vicryl 
mesh. In literature, a mesh closure, intraperitonealiza-
tion of the graft, and permanent fasciotomy are de-
scribed for treatment of RACS [3, 5, 7]. Mesh closure is 
the preferred procedure, although a secondary infection 
because of the placement of a foreign body is feared [5, 
7]. However, patients who received either intraperitone-
alization or permanent fasciotomy for treatment of 
RACS underwent hernia repair with mesh at a later time 
point [5]. A placement of mesh therefore seems un-
avoidable. Nevertheless, more information is needed in 
regard to which type of mesh we should use. In contrast 
to our approach, most authors used non-absorbable 
meshes for closure of the fascial defect [3, 6, 15]. We are 
the first to report the usage of Vicryl as an absorbable 
mesh for fascial closure. Absorbable meshes are as-
sumed to be associated with less infection risk [16]. They 
are thought to act as a basis for creation of new tissue 
[17, 18]. Further research is needed in order to deter-
mine the efficacy of this treatment and the material that 
should preferably be used.

Conclusion

Although RACS is a rare complication, it is suspected 
that the true incidence is higher than supposed. There-
fore, clinicians need to be aware of this serious complica-
tion. Early detection of RACS by CCDS should prompt 

urgent decompression surgery in order to salvage the 
graft and preserve graft function. Mesh closure is safe 
and should be the treatment of choice for patients with 
RACS.
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