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Abstract We report two cases of
secondary haemorrhage in renal
transplant recipients that would ap-
pear to relate to their common do-
nor. Our experience confirms the
inadequacy of arterial repair in this
setting. One patient, a middle aged
diabetic male, required excision of
his external iliac artery, but recov-
ered without reconstructive surgery.
In the second case nephrectomy was
performed on day 8 because of ac-
celerated rejection. This was fol-
lowed by recurrent sepsis due to E.
coli, which was implicated in the
previous case. Haemorrhage from
the donor aortic wall patch occurred
3 weeks later. We now recommend
that if secondary haemorrhage oc-
curs, recipients of other organs from
the donor should be carefully moni-

tored for evidence of infection. If
this is found and a similar organism
cultured, consideration to transplant
nephrectomy should be made with
removal of all donor tissue to avoid
the risk of subsequent secondary
haemorrhage.
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Introduction

Arterial complications in renal transplantation have a
reported prevalence of 3 %-8 % [6, 9, 15]. Of these, ap-
proximately 10 % represent anastomotic infection aris-
ing from wound complications {4, 11-13] or from do-
nor-related sepsis [4, 5, 17]. Secondary haemorrhage re-
quiring emergency surgery weeks to months following
transplantation or transplant nephrectomy is the most
frequent presentation [4, 16].

It has been reported previously that arterial recon-
struction or repair is associated with a high mortality
rate [4, 10, 11, 13] and that transplant nephrectomy
with excision and ligation of the artery in healthy tissue
minimises the risk of rebleeding [2, 4, 6, 7, 10, 11, 13].
Subsequent limb ischaemia requiring revascularisation

is unusual in this scenario and may be performed as a
secondary procedure.

This paper reports two patients with secondary hae-
morrhage following renal transplantation that would
appear to relate to infection transmitted from their com-
mon donor.

Case reports
Case 1

A 59-year-old male on peritoneal dialysis for diabetic nephropathy
received akidney from a 45-year-old female donor. Priorto organre-
trieval, the donor had been ventilated for 48 h following a cerebral
haemorrhage. The donor had no past history or evidence of infec-
tion in specimens, including urine, obtained during hospitalisation.
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Fig.1a Section of external iliac
artery wall showing inflamma-
tion of the media and necrosis
of the adventitia. b Gram stain
of same arterial section demon-
strating gram negative rods in
the inflamed iliac artery wall

Following transplantation, the patient’s serum creatinine rapid-
ly fell to 0.13 mmol by day 3. On day 7 he developed fever, rigors
and offensive urine. A single intravenous dose of tobramycin was
administered, followed by an oral course of amoxycillin. Urine cul-
tures demonstrated an E. cofi sensitive to aminoglycosides and
amoxycillin. A repeat culture 4 days later grew the same organ-
ism. On day 14 the creatinine rose from 0.12 to 0.35 mmol and me-
thylprednisolone was given. A subsequent transplant biopsy de-
monstrated a subcapsular haematoma with neutrophil exudate, fo-
cal interstitial nephritis and no evidence of rejection. The steroid
pulse was, however, continued due to a fall in creatinine.

Sudden onset of pain in the transplant kidney was reported on
day 20. Several hours later the patient was found unconscious and
hypotensive. Operative exploration revealed fresh arterial bleed-
ing from the renal hilum. Transplant nephrectomy was required to
obtain control. Primary repair of both recipient artery and vein
was performed. Broad spectrum antibiotic and antifungal cover
was commenced. Post-operatively the patient remained febrile.
Blood and intraoperative cultures subsequently grew E. coli with
the same antibiotic sensitivities as the organism previously isola-
ted in the urine. Hypovolaemic cardiac arrest occurred 36 h later.
Following resuscitation the wound was re-explored, where mas-
sive arterial haemorrhage was found due to disruption of the pre-
vious arterial repair. The external iliac artery was ligated proximal-
ly and distally with excision of the diseased segment. Histology of
the excised segment confirmed the presence of an arteritis charac-
terised by gram-negative bacterial colonies within the arterial
media and intima (Fig.1). Post-operatively the leg remained vi-
able, though a little cooler than the other leg. Six months follow-
ing discharge the patient reported claudication with exertion, but
surgery has not been required.

Case 2

A 40-year-old female on haemodialysis for polycystic kidney dis-
ease received a kidney from the same donor as case 1. Initial
function of the transplant was poor. A radionucleotide renal
scan on day 3 showed poor perfusion and excretion. E. coli was
cultured in the urine on days 2, 5, and 7 post-transplantation. A
biopsy on day 7 showed a neutrophilic subcapsular exudate, glo-
merular capillary thrombosis, and a monocytic interstitial infil-
trate. The patient was commenced on anti-rejection therapy.
Doppler ultrasound the following day failed to demonstrate vas-
cular flow in the transplant vessels. Exploration revealed haemor-
rhagic infarction of the transplant although both the artery and
vein were patent. Nephrectomy was performed leaving the do-
nor aortic patch and a small segment of donor vein. Histology of
the kidney showed dense interstitial congestion with haemor-
rhage into the cortex and the medulla. Extensive thrombosis was
present in the interlobular arteries with neutrophil aggregates
and endothelialitis. No organisms were demonstrated on gram
stain.

A computerised tomography (CT) scan performed 3 weeks la-
ter for persisting fevers demonstrated an infected cyst in the left
kidney. The kidney was removed and E. coli was cultured from
the cyst fluid. Ten days later shock and signs of acute arterial insuf-
ficiency of the right leg occurred. Arterial disruption at the trans-
plant anastomotic site was found at re-operation and the external
iliac artery was excised. Due to the severity of limb ischaemia, im-
mediate extra-anatomical bypass (femoro-femoral crossover) was
performed using a polytetrafluoroethylene graft.

Swinging fevers persisted and a further CT scan indicated a
septic focus in the right kidney. A right nephrectomy was per-
formed and E. coli was again cultured. No further problems were
encountered.

The E. coli cultured from all sites in both cases had identical an-
tibiotic sensitivity profiles.
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Table 1 Reported outcome of repair of infected arterial anasto-
mosis in renal transplantation

Series Patients Deaths

Doig et al. [4]
Payne et al. [13]
Louridas et al. [10]
Owens et al. [11]
This report

Total 13

Haemorrhage

(ST S RS
N O =

1
3
2
5
2
3

13 (100 %) (38.5%)

Discussion

These two cases demonstrated a parallel clinical course
with the same infective agent, probably of donor origin,
responsible. Secondary arterial haemorrhage has been
reported previously in both the renal allograft recipi-
ents of a particular donor [4, 5, 17]. In the three pre-
vious reports, a variety of organisms have been implica-
ted — Staphylococcus aureus [4], E. coli [5], and the fun-
gus Monosporium apiospermum [17]. The causative or-
ganism, however, has been common to both patients in
each of these other recipient pairs, suggesting transmis-
sion from the donor.

Prodromal urinary tract infection occurred in both
our patients. This was followed by pulse steroids for pu-
tative rejection episodes prior to the vascular complica-
tions. Differentiating between acute accelerated vascu-
lar rejection and infective arteritis may be difficult.
The potential role of high-dose steroids in precipitating
vascular disruption has not previously been reported
but appears to be temporally related in both of these
cases.

Management of infected anastomoses in renal trans-
plantation by external ligation has been the subject of
discussion in the literature. Vascular surgical practice in
non-uraemic immunocompetent patients supports liga-
tion as distinctly superior to arterial repair for infected
aneurysms [1]. The reported cases of attempted repair
in the renal transplant literature have a universally
poor outcome, with patients suffering further haemor-
rhage and a mortality rate of 38.5 % (Table 1).

Given this poor prognosis, alternative strategies
have been explored. Common or external iliac artery li-
gation with excision of the infected segment substan-
tially reduces the risk of rebleeding [2, 7]. Table 2 re-
views the reported outcome of common or external
iliac artery ligation from the transplant literature. In
nine series, 51 ligations have been reported without
limb loss. Symptomatic peripheral ischaemia resulted
in 26 %, although only 10 % have required reconstruc-
tion. No further haemorrhage and only one death was
reported. The only immediate reconstruction is in the
present report.

Halsted reported a 5 % limb loss following 100 com-
mon iliac artery ligations for aneurysm in the early part
of this century {8]. It seems likely that these patients
would have suffered from widespread atherosclerosis
and therefore a developed collateral circulation offer-
ing some protection following ligation. DeBakey and Si-
meone, reporting data from the Second World War, ex-
perienced a 53.8 % limb loss following common iliac ar-
tery ligation and a 46.7 % limb loss following external
iliac ligation for war injuries [3]. Coexistent sepsis,
wound contamination, hypovolaemia and the paucity
of collateral circulation in the younger patient have
been said to contribute to the poor outcome [7, 14].

Uremic patients have a high incidence of athero-
sclerosis, and it is likely that the majority have devel-
oped collateral circulation to the lower limbs prior to
transplantation [7]. In the younger patient, however,
this may not be adequate, and consideration should be
given to immediate reconstruction to avoid the devas-
tating effects of extended acute ischaemia including
compartment syndrome, ischaemic contractures and
amputation. Such a strategy is not without hazard and
may be complicated by prosthetic graft sepsis.

In retrospect, exploration and excision of all remain-
ing donor vascular tissue should have been considered
in the second patient we described. Her transplant had
been removed as a consequence of severe rejection,
leaving the donor aortic patch in situ. This patient then
developed sepsis related to E. coli - the causative organ-
ism in the other case. Given the high mortality rate asso-
ciated with secondary haemorrhage following renal

Table 2 Outcome of iliac ar-

S Series (n) Limb loss Deaths Claudication Reconstruction

tery ligation in the management

of anastomotic infection fol- Doig et al. [4] 1 0 0 0 0

lowing renal transplantation Blohme and Brynger [2] = 12 0 0 2 0

(NS not stated) Gorey et al. [7] 6 0 0 2 2
Starnes et al. [16] 5 0 0 2 0
Louridas et al. [10] 7 0 0 NS 0
Owens et al. [11] 9 0 1 1 0
Goldman et al. [6] 6 0 0 5 1
Payne et al. [13] 3 0 0 0 1
This report 2 0 0 1 1
Total 51 0(0%) 1(2%) 13 (26 %) 5(10%)
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transplantation, elective exploration can be justified in a
stable patient who is felt to be at risk.

In conclusion, we report two further cases of sec-
ondary haemorrhage in renal transplant recipients that
would appear to relate to the common donor. High-
dose corticosteroids may have been a precipitating fac-
tor in vascular disruption. Our experience confirms the
danger of arterial repair in infective arteritis in trans-
plant recipients. Whilst reconstruction will often not
be required, the younger patient should be carefully

evaluated for signs of acute ischaemia that will require
immediate extra-anatomical bypass. In cases in which
secondary haemorrhage has occurred, recipients of
other organs from the donor need to be carefully mon-
itored for evidence of infection. If this is present, and a
similar organism cultured, it may be safer for renal
transplant recipients to undergo immediate nephrect-
omy with removal of all donor tissue than be sub-
jected to the risk of subsequent secondary haemor-
rhage.
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