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PREOPERATIVE BLOOD DONATION PROGRAM AND POSTOPERATIVE LOW
MOLECULAR WEIGHT HEPARINE (LMWH) PROPHYLAXIS IN PATIENTS
UNDERGOING RADICAL PROSTATECTOMY

Marco Grasso, Silvia Confalonieri, Salvatore Blanco, Angelica Grasso and Sogni Angelo'.

Department of Urology and Department of Anesthesiology'. Desio Hospital. Desio. Milan. lialy.

Summary.- OBJECTIVES: The need and fiming of
perioperative heparin prophylaxis is matter of debate.
The aim of our work is to review the incidence of ve-
nous thromboembolism (VTE) after radical refro pubic
prostatectomy (RRP) in patients undergoing preoperative
blood donation, compressive stockings, haemodilution,
surgical prevention of lymphocoele and postoperative
low molecular weight heparin therapy as prophylaxis for
thrombotic events.

METHODS: This is a refrospective analysis considering a
series of 500 RRP performed between 1999 and 2006
by the same Surgeon (MG at the Urological Unit, Desio
Hospital, Milan, lialy.
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All the patients were enrolled in an auto transfusion pro-
gram and were subjected fo autologous blood donation.
low molecular weight heparin (0.4 ml of Calcic Na-
droparin 3800 Ul s.c. daily] was administrated within
24 hours following surgery until the 11th postoperati-
ve. Age, PSA, basal, preoperative and postoperative
haemoglobin values were assessed in each patient. The
incidence of venous thromboembolism was calculated
taking info consideration occurrences of both pulmonary
embolism and deep venous thrombosis.

RESULTS: In this retrospective analysis we did not ob-
serve any major event including intra- or peri-operative
deaths. There was one occurrence of pulmonary microe-
mbolism and one sural phlebitis that were treated with
prolonged heparin and dicumarol therapy.

Two significant haemorrhagic events occurred in the
postoperative period requiring surgical revision.

CONCILUSIONS: These data suggest that low weight
heparin prophylaxis starting within 24 hours following
radical prostateciomy, associated with preoperative
blood donation, intra-operative haemodilution, com-
pression stockings, surgical care fo avoid lymphocoele
and early mobilization is effective in preventing venous
thromboembolism.

Keywords: Radical prostatectomy. Heparin. Blee-
ding. Venous thromboembolism.

Resumen.- OBJETIVO: la necesidad y el tiempo de
la profilaxis perioperatoria con heparina es una cues-
tion discutida. El objetivo de este frabajo es revisar la
incidencia de tromboembolismo venoso después de
prostatectomia refroplbica en pacientes sometidos a
donacién de sangre preoperatoria, sistemas compren-
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sivos infermitentes, hemodilucion, prevencién quirirgica
del linfocele y terapia postoperatoria con heparina de
bajo peso molecular como profilaxis para los eventos
trombéticos.

METODOS: Andlisis retrospectivo considerando una
serie de 500 prostateciomias radicales refropibicas
realizadas entre 1999 v 2006 por el mismo cirujano
IMGJ en la unidad de urologia del Hospital Desio de
Milén, lialia. Todos los pacientes fueron enrolados en
un programa de aufotrasfusion y sometidos a donacio-
nes sanguineas autélogas. Se adminisiré heparina de
bajo peso molecular (Nandroparina célcica 3800 Ul
subcutaneas al dia) dentro de las 24 horas posteriores
a la cirugia y hasta el décimoprimer dia posoperatorio.
la edad, el PSA, la hemoglobina basal, preoperatoria
y postoperatoria fueron evaluados en cada paciente. la
incidencia de fromboembolismo venoso fue calculada
teniendo en consideracion la aparicién de embolismo
pulmonar y trombosis venosa profunda.

RESULTADOS: En este andlisis retrospectivo no observa-
mos ningdn evenio importante incluyendo muertes intra
o perioperatorias. Hubo un caso de microembolismo
pulmonar y ofro de flebitis sural que fueron tratados con
heparina y dicumarol a largo plazo.

Hubo dos eventos hemorrdgicos significativos en el pe-
riodo posoperatorio que requirieron reseccién quirlrgi-
ca.

CONCLUSIONES: Estos datos sugieren que la profilaxis
con heparina de bajo peso molecular iniciada dentro
de las primeras 24 horas después de la prostatectomias
radical, asociada con donacién de sangre preope-
raforia, hemodilucion infraoperatoria, dispositivos de
compresién infermitente, cuidado quirdrgico para evitar
linfocele, inmovilizacién precoz es eficaz previniendo el
tromboembolismo venoso.

Palabras clave: Prosiatectomia radical. Heparina.
Sangrado. Tromboembolismo venoso.

INTRODUCTION

Venous thromboembolism (VTE) is a common
complication of surgical procedures. The risk of VTE
in surgical patients is determined by a combination
of individual predisposing factors and the type of
surgery. Advanced age, obesity, malignancy, intra
operative lithotomy position and pelvic surgery with
or without lymph node dissection are established risk
factors of VTE; however, patients undergoing RRP su-
ffer increased risk of VTE (1).

Prophylaxis with mechanical and pharma-
cological methods has been shown to be effective
and safe for most types of surgery. However, the
use of peri-operative Low Molecular Weight Heparin
(LMWH) may increase the risk for bleeding (2).

RRP, which is one of the most common onco-
logical procedures in urological surgery, is classified
as a high risk procedure for VTE by the American
College of Chest Physicians. It is estimated that 1-5%
of patients undergoing major surgery has a sympto-
matic VTE. Risk of an associated fatal pulmonary
embolism (PE) is estimated to be less than 0.25%.
Most American urological surgeons agree that early
mobilization associated to compressive stockings (3)
and the other physical devices are critical and suffi-
cient in preventing VTE without need of pre- or intra-
operative anti-coagulation. However, anticoagulation
represents standard treatment in Europe and the low-
dose unfractionated heparin or low-molecular-weight-
heparin (LMWH) are the option of choice even at the
cost of increasing the risk of bleeding. Therefore, the
necessity of heparin prophylaxis in RRP and its timing
remains a matter of debate.

In Europe, heparin prophylaxis is performed
pre-operatively to improve effectiveness (4), whi-
le post-operative prophylaxis or no treatment at all
is performed in North America practice to improve

safety.

The aim of this study is fo consider, retrospec-
tively:

1) The incidence of VTE in patients undergoing RRP
who were subjected to auto-transfusion, haemodilu-
tion, early mobilization, compressive stockings and
post-operative administration of LIMWH;

2) Post-operative blood transfusion rate.

MATERIALS AND METHODS

In this retrospective study, we assessed the
incidence of VTE in a series of 500 patients (mean
age 65 years) treated with Retro-pubic Radical Pros-
tatectomy (RRP) for clinically localized disease. All the
surgical procedures were performed under general
anaesthesia between 1999 and 2006 by the same
surgeon (MG, Department Chief). Clinical signs, la-
boratory parameters and percentage of auto-trans-
fusions were considered. In addition, we analysed
age, PSA, basal, pre-operative, pretransfusion and
post-operative haemoglobin levels and the number of
transfusions received by each patient.
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Incidence of venous thrombo-embolism inclu-
ded occurrences of pulmonary embolism and deep
venous thrombosis.

1) PREOPERATIVE APPROACH
Preoperative autologous donation program (5,6).

All the patients were enrolled in a preopera-
tive autologous donation program. Preoperative au-
tologous blood donation (PABD) is the most frequent
autotransfusion procedure performed in elective sur-
gery because of its great appeal with patients and
surgeons (7). Pre-depositing was performed by collec-
ting one or more units of blood 30-40 days before
surgery, depending upon patient’s clinical conditions
(age, weight, basal haemoglobin, co-existing disea-
se) and carried out 15-20 days before surgery. Blood
is collected into a single pack with CDP-A1 anticoa-
gulant (8).

Most frequently two autologous blood units
were collected from each patient.

All the patients were screened for viral in-
fections. Blood from patients testing positive for HIV,
HBV and HCV was excluded.

Patients suffering from the following conditio-
ns were not suitable for autologous blood donation:
infection at the time of donations; present or past
history of epilepsy; unstable angina; cardiovascular
accident, significant cardiac or pulmonary disease,
uncontrolled hypertension.

Patients who need infusions of predeposited autolo-
gous units.

Blood haemoglobin values were checked
after surgical removal of the prostate and control of
bleeding.

Clinical conditions eligible for intra-operative
transfusion of autologous blood included:

® History of severe cardio-respiratory problems.
* Well compensate coronary disease with Hb below
10 g/dI or hematocrit less than 30-33% at the intra-

operative control.

® Intra-operative haemorrhage accompanied by uns-
table heamodynamic parameters.

One litre of saline infusion was administrated
in the peri-operative period to reach optimal rheolo-

gic conditions (Haemoglobin value around 10g/dl
and hematocrit about 30%).

Compressive stocking

To prevent intra-operative venous vasodila-
tation which can reduce blood flow, causing blood
stasis, and potentially can provoke endothelial disten-
sion beyond the tunica media with consequent dama-
ge fo the tunica intima, compressive measures were
adopted. The risk of thrombo-embolism is further in-
creased in the presence of blood stasis by activate
platelets, coagulation factors and other thromoboge-
nic products caused by surgical frauma and postope-
rative immobilization. Therefore, all patients received
compressive stocking made of poliamide (75%) and
elastam (25%), with decreasing compression from
the popliteal fossa to the feet. It was tailored for each
patient’ size and worn two hours before the operation
till complete mobilization.

2) SURGERY

The patient was placed in supine, avoiding
prolonged lithotomy position believed to increase the
risk of thromboembolism (9), under general anaesthe-
sia. The surgical procedure was performed as a mo-
dified Radical Retro-pubic Prostatectomy according
to Walsh (10). Of particular importance and carefully
sought was the clipping of lymphatic vessels during
lymphadenectomy to minimize the incidence of lym-
phocele since the mechanical compression caused by
lymph collection around the iliac vessels is believed to
increase the risk of thrombotic events. Two abdominal
drainages and transurethral catheter were left at the
end of the procedure (11).

Within the first post-operative month, patients
received an abdominal and pelvic ultrasound for fo-
llow up.

3) POST-OPERATIVE PERIOD
Early mobilization and Postoperative care

Peri-operative care was performed in the re-
covery room with infusion of electrolytic and gluco-
salin solutions as needed.

Post-operative infusion therapy was adminis-
trated until the 3rd day following surgery to support
circulation unless otherwise indicated; two litres of
electrolytic solution were given every 24 hours while
gradually starting feeding from the 1st postoperative
day.
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For each patient, low molecular weight hepa-
rin was administrated within the first 24 hours follo-
wing surgery until the 11th postoperative day at the
dose of 0.4 ml of Calcic Nadroparin (3800 Ul) s.c.
daily. The prophylaxis was started approximately eig-
ht hours following the surgical procedure to minimize
the risk of bleeding.

All the patients were gradually mobilized
from the 1st postoperative day, starting from a sitting
position to autonomous ambulation as soon as the
clinical condition allowed.

Daily clinical and laboratory evaluation of
patient’s parameters were performed (Haemoglobin,
renal function, coagulation parameters). In particular,
signs of VTE (such as oedema and pain at lower ex-
tremities) and of Pulmonary Embolism (PE) (dyspnoeaq,
difficult breathing) were sought.

RESULTS

Out of 500 patients, we observed and docu-
mented:
* One case of pulmonary micro-embolism
* One case of sural phlebitis
* No case of intra- or peri-operative death
* Two surgical revisions for peri-operative bleeding
* No case of significant (> 4 cm) lymphocoele
® No other major complications.

In addition, based on clinical signs and
symptoms, VTE was suspected in 8 patients who
were assessed by pulmonary scinti-scan with radio-
nuclides.

We treated the patients affected by microe-
mbolism or sural flebitis with prolonged heparin the-
rapy and followed by dicumarol therapy until the 6th
postoperative month.

Haemoglobin parameters, patients’ age,
PSA and transfusion rate (Tab 1) were compared by
Student’ s ttest (7).

The percentage of transfused patients was
52.4%.

Cumulative use of autologous blood units
was 49.5% (444 transfused units out of 896); we
also report the use of 15 homologous blood units.

All the patients who received homologous
transfusion had already received their own prede-
posited blood before receiving donor blood or plas-
ma.

Two patients underwent to surgical revision
for haemorrhagic problems.

No direct correlation was observed between
prostate size and need for transfusion; on the contra-
ry, a frend toward an inverse correlation was found
with more blood loss in RRP done for small prostates
cancer.

Statistic analysis identified as the only para-
meter discriminating need for transfusion was haemo-
globin basal value; the data revealed that no transfu-
sion was likely to be needed when the patient’s basal
haemoglobin value was higher than 14,7 g/d! (7).

DISCUSSION

To our knowledge no information is availa-
ble in the literature about the risk/benefit assessment
and of the prophylaxis of VTE around major surgi-
cal interventions and, as a consequence, there is no
worldwide agreement. RRP is considered a surgical
procedure at high risk for venous thrombosis and
thromboembolic events are considered the most de-
vastating non surgical complication of major urologic
procedures.

Because most of the epidemiological data
were produced 10 to 30 years ago, it is possible that
some of the available information on the risk of VTE
is not applicable to present risk assessment as during
the last decade many changes have occurred inclu-
ding new surgical techniques, the emphasis on early
mobilization, and, possibly, greater use of medical
and mechanical prophylaxis. All these precautions
combined apparently have resulted in decreased ra-
tes of VTE over time. However, 1 to 5% of nowadays
patients undergoing major urological surgery expe-
rience symptoms of VTE and fatal PE is still seen occa-
sionally (risk </- 0.002).

Many US surgeons and physicians believe
that the overall incidence of VTE among hospitalized
and post-operative patients has decreased sufficiently
over the past decades to a point where the incidence
is too low to justify the iatrogenic risks of pharmacolo-
gical prophylaxis.

Soloway et al. (2, 12) suggested that the
incidence of VTE after RRP is decreased because of
the use of mechanical compression devices and early
mobilization based on the observation that the rate
of VTE after RRP in patients who received heparin
prophylaxis is similar to that of untreated ones. The-
refore these authors concluded that routine heparin
prophylaxis is not warranted.
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Geerts and Agnelli (1,13) suggested another
reason fo avoid prophylaxis especially in surgical
patients; the concern of increased risk for bleeding
complications from anticoagulants. Heparin-induced
thrombocytopenia is also a potential concern with
the widespread use of heparin preparations. The rate
of thrombocytopenia with prophylactic use of hepa-
rin is 1 to 5%, and the incidence of clinically overt
vascular thrombosis in postoperative patients with
heparin-induced thrombocytopenia than unfractiona-
ted heparin. LMWHSs are much less likely to produce
heparin-induced thrombocytopenia than unfractiona-
ted heparin. The costs of thromboprophylaxis have
also been used as an argument against its wider use;
however, the studies addressing this issue have unifor-
mly concluded that broad application of prophylaxis
is highly cost-effective.

Probably, because VTE is most often clinically
silent, its occurrence may be under-estimated as only
overt cases are documented. For example, extrapola-
tion of data from meta-analyses suggests that fatal PE
occurs in 0.5 to 0.8% of unprotected patients over the
age of 40 undergoing major abdominal surgery and,
in many of these, the diagnosis and cause of death
would not be detected. Similarly, although postopera-
tive proximal deep venous thrombosis is present in 6
to 7% of general surgery patients, the majority do not
have clinical manifestations and, therefore, would not
be defected. So the physician would not be aware
of a reduction in the incidence of fatal PE from 0.7
to 0.2 % in his or her own practice compared with
the power of a meta-analysis with the use of low-dose
unfractionated Heparin (LDUH). Thus, from an indivi-
dual practice perspective, it is difficult to appreciate
the effectiveness of prophylaxis, whereas failures are
readily apparent. In addition, bleeding complications
are highly visible, not easy forgotten, and frequently
attributed, inappropriately, to the use of prophylaxis.

Therefore, the need of heparinic prophylaxis
in major surgery is still matter of debate (14).

The optimal start of pharmacological pro-
phylaxis for VTE in surgical patients is unresolved is-
sue (15).

We use pharmacological prophylaxis star-
ting 24 hours after surgery, without any significant
bleeding nor VTE in our series.

Advantages of autologous donation include
prevention of transfusiontransmitted viral infections,
avoidance of immunosensitization, reduction in the
risk of delayed haemolytic transfusion reactions and
augmentation of the blood supply. However, auto-
logous blood transfusion is not completely exempt

from risk, such as bacterial contamination; another
problem frequently observed is the percentage of eli-
mination occurring because of their expiration.

Sometimes transfusional therapy is started
mainly because of “blood availability” rather than of
real “blood need”.

If we consider only the need of intra-operati-
ve or postoperative blood supply, our data point out
that blood predeposit program is questionable when
patient’s preoperative haemoglobin level is higher

than 14 mg/dl.

But, if the routine use of autologous blood do-
nation is matter of debate because of costs, we had
to stress the protective role of haemodilution related
to this procedure in the forming of VTE.

The pathophysiology of thrombosis is clear,
but the identification of the precise moment of the ge-
nesis of the thrombus is still unclear; so the reasonable
question is: at what time does the thrombus form? Intra
operatively or later?

We stress the importance of both mechanical
and pharmacological approach.

In our experience we could consider many
points in preventing VTE:
* Haemodilution
e Autotransfusion
® Mechanical compression with compressive stoc-
kings or external pneumatic compression device
® Patient’s surgical position
* Clipping of lymphatic vessels during lymphadenec-
tomy
® Intra operative Hb value of 10 g/dl and Ht value
at 30-33%
* Early mobilization
* LMWH prophylaxis

We stress that the time when thrombogenesis
begins is not yet clearly known and as a consequence
the ideal time to start prophylaxis with LMWH remains
to be clarified. This study suggests that a safe time
would be the early postoperative period that does
not diminish the therapeutic benefit while decreasing
the chances of peri-operative bleeding.

We give both pharmacological and mechani-
cal devices to prevent venous thrombosis.

We use low molecular weight heparin admi-
nistrated within 24 hours affer surgery until 11th day
at the dose of 0.4 ml of Calcic Nadroparin 3800 Ul

s.c. daily for each patient, without increasing risk of
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thromboembolic events nor haemorrhagic events. In
fact we didn't register any severe case of VTE nor
PE.

We also recommended autologous predepo-
sit, intraoperative haemodilution, long period com-
pressive stockings, supine operative position of the
patient and postoperative care with early mobiliza-
tion. We consider the surgical care of clipping lym-
phatic vessels during lymphectomy very important to
avoid the risk of compressive lymphocoele.

We think that those procedures help preven-
ting the thromboembolic events.

Limited of the study: this is a retrospective study and
there are no control patients.
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