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INTRODUCTION:  Renal  allograft  compartment  syndrome  (RACS)  has  recently  been  coined  to  describe  early
allograft  dysfunction  secondary  to  raised  pressure  in  the  retroperitoneal  space.  This  may  be  caused  by
direct compression  of  the  renal  vessels  or  by a  diffuse  renal  parenchymal  compression.  Herein,  we  report
a  renal  allograft  compartment  syndrome  secondary  to a needle  core  transplant  biopsy  and  discuss  the
management  strategies  in  line with  an  updated  literature  review.
PRESENTATION  OF  CASE:  A  retrospective  case-note  review  was  carried  out where  a  45-year-old  male  had
a  transplant  renal  biopsy  at 4-weeks  after  transplant  for raising  creatinine.  Following  biopsy  patient
developed  abdominal  discomfort  and had  haematuria.
DISCUSSION: Doppler  ultrasound  scanning  of  graft  demonstrated  good  perfusion  but  a  small  haematoma
(2  × 2  ×  2  cm)  in  the  upper  pole  of  the  kidney  at the  site  of the  biopsy.  Patient  was  thereafter  assessed
conservatively  with  serial  ultrasound  monitoring.  After  24  h,  significant  deterioration  of  graft  function
was  observed.  The  third  scan,  demonstrated  reversed  flow  in  diastole  in  the  upper  pole  of  the  kidney

with  a resistive  index  of  1.0  in  the  main  renal  vessel.  With  the  above  findings  the  kidney  transplant  was
explored  immediately  and  the  transplant  released  from  a 300  ml  of liquefied  haematoma,  which  was
under considerable  pressure.  In  the  next 24-h,  the  patient  showed  an  immediate  return  of  graft  function.
CONCLUSION:  We  recommend  sequential  ultrasound  Doppler  scanning  as  an  invaluable  tool  to help  iden-
tify early  RACS.  The  surgical  exploration  and  adequate  heamostasis  with  surgical  glue  should  be  sought
out  in  all  RACS.
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. Introduction

The term ‘renal allograft compartment syndrome’ (RACS) has
ecently been coined to describe early allograft dysfunction sec-
ndary to raised pressure in the retroperitoneal space.1 This may
e caused by direct compression or kinking, of the renal vessels or
y a more diffuse renal parenchymal compression. These mecha-
isms may  result in decreased renal plasma flow and glomerular
ltration rate causing subsequent graft ischemia.2 In this report, we
escribe a case of renal allograft compartment syndrome secondary
o a needle core transplant biopsy.

The incidence of RACS is about 2%, considering the impact on
raft dysfunction and/or loss of graft, thus affecting both the patient
hemselves and the resources of a transplant program.3 This is more
ften seen in cadaveric transplant and in male recipients.3

There are number of causes leading to RACS or acute page kid-
ey (APK); first described in the 1930.5,6 This can be caused by

pontaneous or iatrogenic bleeding as well.10,11 Early presentation
f RACS is not easy to suspect or to identify before the irreversible
amage happens to the graft. In post-biopsy scenario it is very diffi-
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cult to anticipate RACS, as there may  be other confounding factors
like suspicion of acute rejection, delayed graft function or acute
tubular necrosis prior to the biopsy especially in a new graft.

We  report a case with presentation of acute page kidney or
RACS and highlight the current literature with a view to address
the importance of early diagnosis and management strategies.

2. Presentation of case

The patient was a highly sensitised 45-year old male, who
had undergone two previous transplants. His 38-year old sister
offered to donate a kidney but the pre-operative immunologi-
cal cross-match demonstrated significant levels of donor specific
IgG antibody against class I and II antigens. The potential trans-
plant recipient received Rituximab and after desensitisation with
five sessions of plasmapheresis, the immunological cross-match
showed low levels of donor specific antibody and the live donor
kidney was transplanted successfully. Two  weeks post-operatively
the serum creatinine fell to 140 �mol/l. Patient was continued on
Tacrolimus, Mycophenolate Mofetil and prednisolone for immuno-

Open access under CC BY-NC-ND license.
suppression.
At four weeks post-transplant, the creatinine rose to a level

of 189 �mol/l and a needle core renal transplant biopsy was  per-
formed under ultrasound control. The biopsy demonstrated acute

ense.
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Fig. 1. Doppler ultrasonography of the renal allograft s

ubular injury, possibly due to Tacrolimus nephrotoxicity. After this
iopsy, the patient developed abdominal discomfort and had an
pisode of haematuria. Doppler ultrasound scanning of the kid-
ey transplant demonstrated good perfusion of the transplant but a
mall haematoma (2 cm × 2 cm × 2 cm,  Fig. 1) was noted in relation
o the upper pole of the kidney at the site of the biopsy. The pelvi-
alyceal system and ureter were normal. A 3-way bladder catheter
as passed but over the next 24 h, little urine was produced. At this
oint, the serum creatinine was 519 �mol/l. The kidney transplant
as scanned by Doppler ultrasound sequentially by a member of

he transplant surgical team over a 24-h period post-biopsy. The
rst two scans showed good global perfusion of the kidney with a
iphasic arterial Doppler waveform. However, the third scan, per-
ormed 24-h post-biopsy, demonstrated elevated resistive index (RI

 1.0) in the main renal vessel. Perfusion in the lower pole of the
idney was normal. In view of the elevated resistive index with a
eterioration of graft function, the kidney transplant was explored
s an emergency.

Opening the muscle layer over the transplant released approx-
mately 300 ml  of liquefied haematoma, which was  under
onsiderable pressure. Intra-operative Doppler ultrasound scan-
ing demonstrated good global perfusion of the kidney and an

mmediate return of diastolic blood flow to the upper pole with a
esistive index of 0.5. The renal artery, vein and ureter were found
o be normal. We  have used surgical glue (TISSEL, Baxter Health-
are Corporation, CA, USA) to achieve haemostasis, especially over
he raw surface of the kidney following the capsular stripping sec-
ndary to the haematoma.

There was considerable oedema of the tissue surrounding the
idney and the wound was closed with Redivac drain deep ten-
ion sutures (Unomedical, Birkerod, Denmark). In the next 24-h,
he patient had a good diuresis, passing 2500 ml  of urine and there
as an immediate return of graft function, with a creatinine fall

o 218 �mol/l. The transplant is working well six-months post-
peratively.

. Discussion
In RACS, the common risk factors are a significant weight dis-
repancy between donor and recipient, a non-compliant extra
eritoneal compartment and paediatric recipients.2,3 It is also
g a haematoma; and a normal blood flow in the hilum.

seen more often in transplants from deceased donors and male
recipients.7 The pathophysiology is similar to an abdominal
compartment syndrome with decreased organ perfusion, which
damages the renal parenchymal well before clinical signs are
evident.8,9

The risk factors for the development of APK are still not
established.5,12 Hence the suspicion must be raised in a coagula-
pathic patient, uncontrolled hypertension, patient experiencing a
acute pain over graft, alteration in blood pressure, oliguria, Doppler
evidence of subcapsular haematoma, elevated resistive index or
reversal of diastolic flow.5,13,14 The post-biopsy RACS scenario is
rare and it is imperative to keep a high suspicion in any unexplained
immediate graft deterioration of graft function following biopsy.

The incidence of peri-nephric haematoma range from 0.7% to
30% in a biopsied renal allograft.5,15 Although the incidence of APK
is about 1% repeat Doppler ultrasonographic examination5 is a key
in nailing the diagnosis and in our centre are carried out by surgi-
cal registrars trained by radiologists. Ultrasonography of the graft
sometimes can struggle to identify RACS earlier, because even a
small haematoma can cause crucial raise in the extraperitoneal
pressure ending up in RACS.

The importance of ultrasonography has been highlighted by
Chung et al.,5 but more importantly serial ultrasound examinations
by a trained surgical registrar add to this invaluable tool in monitor-
ing and management of renal transplants. Similarly a non enhanced
CT scan also demonstrate a subcapsular haematoma compressing
the allograft but lacks of Doppler and serial investigation.

Treatment strategies described range from mere observation
to medical followed by surgical management. Review of literature
and success of treatment in our case clearly favour prompt surgi-
cal decompression, evacuation of haematoma and achievement of
haemostasis. The use of mesh to achieve the haemostasis has been
described to reduce the incidence of secondary RACS. We  describe
the use of surgical glue (TISSELL, Baxter Healthcare Corporation, CA,
USA) to achieve haemostasis which can be easily applied and does
not hamper with further follow up Ultrasound; where mesh can
lead to an elevated resistive index16 causing compression of renal

parenchyma or main vessels.17 On evaluation of the subcapsular
haematoma, constant oozing is prompt from the renal parenchyma
due to capsular stripping and tissue glue plays a significant in
achieving adequate haemostasis.
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. Conclusion

In our patient, liquefied haematoma dispersed in to tissue planes
hich caused the raise in extraperitoneal compartment pressure

ollowed by RACS. Hence we strongly recommend that an early
linical suspicion should be urgently followed by serial ultrasonog-
aphy by a trained sonologist, the surgical registrar in our case. The
ltimate diagnosis not solely on ultrasound findings, as it will rep-
esent a rather late diagnosis of an acute complication. The surgical
xploration and adequate heamostasis with surgical glue should be
ought out in all RACS.

onflict of interest

None.

unding

None.

thical approval

Written informed consent was obtained from the patient for
ublication of this case report and any accompanying images. A
opy of the written consent is available for review by the Editor-in-
hief of this journal.

uthors’ contribution
UMT  and AB were involved in drafting the manuscript; IHM
nvolved in retrieval of Doppler image and editing; MLN  revised
he manuscript; all authors have read and approved the final

anuscript.
PEN  ACCESS
f Surgery Case Reports 2 (2011) 188– 190

References

1. Beasley KA, McAlister VC, Luke PPW. Mesh hood fasical closure in renal allograft
compartment syndrome. Transpl Proc 2003;35:2418–9.

2. Berger P, Nijsten JC, Paling JC, et al. The abdominal compartment syndrome: a
complication with many faces. Neth J Med  2001;58:197–203.

3. Wiebe S, Kellengerger CJ, Khoury A, et al. Early Doppler changes in a renal
transplant patient secondary to abdominal compartment syndrome. Pediatr
Radiol 2004;34:432–4.

5. Chung J, Caumartin Y, Warren J, Luke PPW. Acute page kidney following renal
allograft biopsy: a complication requiring early recognition and treatment. Am
J  Transplant 2008;8:1323–8.

6. Page IH. The production of persistent arterial hypertension by cellophane per-
inephritis. JAMA 1939;113:2046–8.

7. Ball CG, Kirkpatrick AW,  Yilmaz S, et al. Renal allograft compartment syndrome:
an underappreciated post-operative complication. Am J Surg 2006;191:619.

8.  Harman PK, Kron IL, McLachlan HD, et al. Elevated intra-abdominal pressure
and renal function. Ann Surg 1982;196:594–7.

9.  Cullen DJ, Coyle JP, Teplik R, et al. Cardiovascular, pulmonary and renal effects
of  massively increased intraabdominal pressure in critically ill patients. Crit
Care Med 1989;17(2):118–21.

10. Butt FK, Seawright AH, Kokko KE, Hawxby AM.  An unusual presenta-
tion of a page kidney 24 days after transplantation. Transpl Proc 2010;42:
4291–4.

11.  Abutaleb N, Obaideen A. Renal tamponade secondary to subcapsular
haematoma. Saudi J Kidney Dis Transplant 2007;18(3):426–9.

12.  Gainza FJ, Minguela I, Lopez-Vidaur I, Ruiz LM,  Lampreabe I. Evalua-
tion of complications due to percutaneous renal biopsy in allografts and
native kidneys with color-coded Doppler sonography. Clin Nephrol 1995;43:
303–8.

13.  Yussim A, Shmuely D, Levy J, Servadio C, Shapira Z. Page kidney phenomenon in
kidney allograft following peritransplant lymphocele. Urology 1988;31:512–4.

14.  Schwaighofer B, Fruhwald F, Kovarik J. Sonographically demonstrable changes
following percutaneous kidney biopsy. Ultraschall Med  1986;7:44–7.

15. Huraib S, Goldberg H, Katz A, et al. Percutaneous needle biopsy of the
transplanted kidney: technique and complications. Am J Kidney Dis 1989;14:
13–7.

16. Wiebe S, Kellenberger CJ, Khoury A, Miller SF. Early Doppler changes in a renal
transplant patient secondary to abdominal compartment syndrome. Pediatr
Radiol 2004;34:432–4.

17. Ball CG, Kirkpatrick AW,  Yilmaz S, Monroy M,  Nicolaou S, Salazar A. Renal
allograft compartment syndrome: an underappreciated postoperative compli-
cation. Am J Surg 2006;191:619–24.

http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Post-biopsy renal allograft compartment syndrome: Addressing the problem, illustrated with a case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Authors’ contribution
	References


