Influence of Anaesthesia on Blood Loss During Prostatic Resection
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Objective: The volume of blood loss during prostatic resection (TURP) is determined by a number of factors. The aim of
the present study was to ascertain the independent effect of a general or a spinal anaesthetic on the amount of
intraoperative blood loss. Patients and methods: A total of 110 patients treated by TURP, were entered in to a prospective
study. The mean age of the patients was 71 years (range 45-91). Sixty-six patients (60%) received a spinal and 44 (40%)
had a general anaesthetic ; 80 % of resections were benign and 20 % for malignant disease. The mean resected weight was
29.7grams (range 3-100) and the mean resection time was 28.9 minutes (range 5 — 60). The volume of blood loss was
calculated by a well described method and the mean loss was 319mls (range 6 — 1587). Results: The mean weight of the
resected prostate tissue and the volume of blood loss was significantly high in patients who had received a spinal
anacsthetic (p=0.001 and p=0.005 respectively). However, when the independent influence of the type of anaesthesia and
the resected weight on blood loss was analysed, it was found that the former had no significant effect (p=0.28) whereas the
later influenced very significantly (p<0.001). Blood transfusion requirement was similar in both groups and no hypotensive
episodes were recorded. Conclusion: Although previous studies have suggested that spinal anaesthesia reduces blood loss

during prostatic resection, however, the present study fails to confirm this association.
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I'ransurethral resection of prostate (TURP) has been
performed under different types of spinal, general,
epidural. continuous spinal, continuous epidural anesthesia
and sedoanalgesia"***. There are a number of circulatory
and biochemical changes which have been associated with
anacsthesia and these may modify blood loss particularly
in the setting of transurethral prostatic resection**. It has
also been reported that arterial pressure during anaesthesia
was an important determinant of blood loss during TURP
1.e blood loss smaller when average systolic pressure was
100 mm Hg or lower’.

A number of factors other than anaesthesia may
influence intraoperative blood loss during transurethral
resection of prostate, including vascularity of prostate,
surgical technique, weight of prostate gland, length of
operation and histology. Surgical technique has been
thought to be the basis for observed variation in blood loss
between surgeons with different skills. Some patients
developed subclinical as well as clinical intravascular
coagulopathies which were related to resected weight of
prostate. however, there was no significant difference in
measured coagulation variables between spinal and general
anacsthetic gl‘()tl])S7'x. Prostate cancer could produce a state
of low grade disseminated intravascular coagulation but
there 1s no convineing evidence to support its contribution
1o etther intraoperative or post operative blood loss®

There have been a number of studies in which the
effect of anaesthesia on blood loss during prostatic
resection has been evaluated® "2, Madsen and colleagues’,
in a retrospective study had shown 40% reduction in blood
loss under spinal anaethesia. However the effect of factors
other than anaesthesia was not taken in to account.
Furthermore, the resections were performed by more than
one surgeon. McGowan and Smith'" on the other hand
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prospectively randomized patients to have TURP under
spinal or a general anaesthetic with either spontaneous or
controlled ventilation and these authors failed to find any.
difference in blood loss. Once again surgeons of different
grades were involved and the effect of weight on blood
loss was not reported. Finally, McKenzies''' finding of
less blood loss under spinal anaesthetic was consistent
with the two previous studies although the influence of
factors other than anaesthesia was not evaluated.

The aim of the present prospective, non randomized
study was to determine the independent influence of
anaesthesia on mtraoperative blood loss.

Patients and methods:

A total of 110 patients treated by transurethral resection.
performed by one consultant urologist and a single
consultant anaesthetist, were entered in to a prospective
study. The mean age of patients was 71 years (range 45—
91): mean age of patients receiving a general anaesthetic
was 08.5 years (range 45-83), whereas it was 72.2 years
(49-91) for those who received a spinal anaesthetic. Sixty
five patients (59%) presented with prostatism and 45
(41%) with retention of urine. Ten patients were taking
aspirin, which was discontinued at least 10 days before the
operation, and 7 patients had their warfarin replaced by
subcutaneous heparin in the perioperative period. Sixty six
patients (60%) received a spinal anaesthetic and 44(40%)
had a general anaesthetic; 80% of prostatic resections were
for benign and 20% for malignant disease.

Preoperative haematological measurements included
haemoglobin, platelet count, electrolyte, blood urea .
creatinine, liver function tests (LFT), prothrombin time
(PT) and activated partial  thromboplastin ~ time.
Prothrombin time and activated partial thromboplastin
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time along with complete blood count were also measured
within 20 min of operation and 24h after surgery.

The anaesthesia was preceded by intravenous
infusion of Hartmann’s solution. No premedication was
given routinely. Patients undergoing a general anaesthetic
Jreceived intravenous induction with thiopentone,
methohexitone or propofol, analgesia with alfentanil 1mg
and muscle relaxation with atracurium 0.5 mg / kg. The
trachea was intubated in all cases with the application of
lignocain 10 % to the larynx to minimize coughing and
straining before extubation. Maintenance was with nitrous
oxide and low concentration of enflurane or isoflurane and
automatic ventilation to keep the systolic blood pressure
just below the patients normal. In particular no techniques
of induced hypotension were used.

Spinal anaesthesia was induced via the L2/3
interspace in the left lateral position with 4.0ml ,0.5%
plain bupivacaine (not the commonly used hyperbaric
spinal solution. This resulted in a dense and prolonged
block from around T10 dermatome downwards and as the
block was not usually high, it was not associated with a
marked fall in blood pressure. None of our patients had
required a vasopressor e.g ephedrine.

A Richard Wolf 27Fr continuous irrigating
resectoscope was used to resect the prostate down to the
capsule. No significant capsular perforation was identified.
A warm 1.5% glycine sclution was used as an irrigant. For
each patient, weight of resected tissue, resection time,
blood loss during surgery, introperative continous blood
pressure monitoring and number of blood transfusions
were recorded

The prostate chippings were placed in a container
filled with 10 % buffered formaldehyde. They were
weighed 24 hours after the operation on an EKS electronic
scale. This weight has been recorded as “dry weight” (13).

All effluent irrigation fluid mixed with blood and
urine was collected intraoperatively in a large bucket and
its exact volume was measured. The fluid was stirred and
an aliquot was taken for measurement of its haemoglobin
content using Coulter S+IV. This was achieved by
simultaneous rapid destruction of erythrocytes and
conversion of haemoglobin to a stable pigment through the
use of a lysing agent , LYSE S III DIFF. The lysing agent
converts most of the released haemoglobin to a stable
cynide containing pigment, the absorbance of which is
directly proportional to the haemoglobin concentration.
The accuracy of this method is equivalent to that of the
haemoglobin cynide method which is the reference method
recommended for haemoglobinometry by the ICSH
(International Committee for the Standarization of
Haematology).Introperative blood loss was calculated by

the following formula (14):

Hb conc. In irrigation effluent(g/dl) X

Volume of irrigation eftluent (mls)
Preop Hb conc. In blood (g/dl

Blood Loss (mls)=
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The data was entered in to a statistical analysis package
(-STAT) which provided results of unpaired t-test, chi
square analysis, p value using Mann-Whitney test,
multivariate analysis and multiple regression analysis.

Results:

The mean resection time under a general anaesthetic was
26.2min (8-60 min) whereas it was 30.7 min (5- 69 min)
under spinal anaesthetic. There was no significant
difference in resection time between two anaesthetic
groups (p=0.139). In addition, there was no significant
difference in resection rate (12 g /min under spinal and 13
g /min under general anaesthetic) between two groups.

Mean resected weight was significantly larger under
spinal anaesthetic 34.3 grams (3—100) than under general
anaesthetic 22.8 grams (4-75), p=0.001. Thirty four
(77.3%) patients in the general anaesthetic (44 patients)
and 54 (81.8%) patients in the spinal anaesthetic group (66
patients) had benign prostatic hyperplasia whereas 10
patients (22.7%) who had a general anaesthetic (44
patients) and 12(18.2%) patients receiving a spinal
anaesthetic (66 patients) were found to have prostatic
adenocarcinoma on histological examination of the
resected tissue. There was no significant difference in
histological diagnosis between general and spinal
anaesthetic groups (chi square = 0.091).

The mean weight of benign glands was 32.0 grams
and that of resected malignant prostate tissue was 20.3
grams (p=0.003). There was no significant difference in
the number of patients who had abnormal prothrombin
time i.e >15 seconds between two anaesthetic groups.
Mean intraoperative blood loss was significantly higher
under spinal (375.3mls) than a general anaesthetic (236.4
mls), p = 0.0005.

Rate of blood loss in terms of its volume (mls) lost
for each gram of prostate resected was insignificant,
however the loss (mls) for each minute of resection was
just about significantly higher under spinal anaesthesia as
shown in Table II. The mean blood loss was 211.3 mls
when resected prostate weight was < 35 grams i.e small
glands and 529.4 mls when it was > 35 grams. Mean
blood loss was 230 mls under spinal and 193.8 mls under
general anaesthetic when resected weight was small ( < 35
grams). Similarly, mean blood loss was 567.4 mls in spinal
and 381.2 mls in general anaesthetic group when the > 35
grams of prostate were resected ,Fig 1.

Mean blood loss was 413.9mls for patients with
benign and 205.0mls for malignant histology of prostate
resected under spinal anaesthesia. Similarly this loss was
257.3mls for benign glands and 165.2mls for malignant
glands removed under general anaesthesia. Multiple
regression analysis has shown that when weight of
resected prostate and anaesthesia are considered
separately, only weight has a significant effect on blood
loss. Hence if weight factor is removed there is no
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significant effect of anaesthesia on intraoperative blood
loss. Table I11.

Multivariate -analysis of four factors ie resected
weight. resection time. type of anaesthesia, and histology .
atfecting blood loss during TURP has shown a very low
significance of anaesthesia suggesting that this has no
effect on blood loss. Similarly histology is non significant
in predicting blood loss. Therefore the two significant
factors predicting blood loss are resection time and
resected weight of prostate, Table IV

Table 1

Anacsthesia

Abnormal PT => 15 sec measured postoperatively
PT =< 14 PT=>135 Total
28 (63.6 %) 16 (36.4 %) 44
43 (65.2%) 23 (34.8 %) 066

General
Spinal

Table [ Comparison of Intraoperative blood loss during TURP
between two anacsthetic groups

Anacsthestia - =n Blood loss Rate of blood loss
mls Mls/g MIs/min
Spinal 65 375.3 11.9 12.4
(14 1587) (1.6-39.4) (1.5-43.2)
Gieneral 44 236.4 12.9 9.6
(6 820) (0.6 65.6) (0.7  35)
p=0.005 p=0.038 p =0.051

FFig 1 Relationship between resected weight of prostate &
intraoperative blood loss (mls) in two anaesthetic groups

600 i O<35gm
B>35gm

500
400
300 |
200
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Table I Relative Significance of Anacsthesia and Resected
\\;C_Ighl on Intraoperative blood loss during TURP

IFactors assessed t- P- value
- significance

Resected weight 6.0 <0.001

_\n‘.xc.\’lhcsm -1.09 0.28
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Table IV Mutivariate analysis of factors affecting blood loss

during TURP
actors Significance
Resection time P=0.024
General vs spinal anacsthesia P=0.183
Histology of resected prostate P=0.479

Discussion
The effect of choice of anaesthetic technique on
intraoperative blood loss during operations on lower part
of the body has remained controversial. It has been
speculated that the hypotension caused by the sympathetic
block leads to reduced bleeding under spinal anaesthesia' .
However, a variety of different factors associated with
spinal as well as genera) anaesthesia can lead to rise in
venous pressure in pelvic veins and vasodilatation in
vessels of lower part of the body. Similarly use of irrigant
fluid below the body temperature causing shivering and
intravenous infusion of cold blood can increase venous
pressure'g. Raised venous pressure during TURP increases
bleeding'” but several studies have reported no significant
effect of either of these anaesthetic techniques on
intraoperative blood loss*™'*'*!° Our study has found an
association between anaesthesia type and blood loss but
this observation reflects the fact that large glands were
more likely to be removed under general anaesthesia and
hence more bleeding occurred . However, when the weight
of resected prostate was taken in to account, the type of
anaesthesia had no influence on introperative blood loss.
This study has confirmed the finding of previous
studies that the intraoperative blood loss is very
significantly associated with the weight of resected
prostatic tissue” """, We have determined on multivariate
analysis in the present study that the resected weight
amongst the well documented factors has the strongest
influence on blood loss. The number of patients having
an abnormal prothrombin time was similar between two
anaesthetic groups but an abnormal prothrombin time and
activated  partial  thromboplastin  time  measured
immediately after surgery was associated with resection of
large prostatesx. This finding is similar to the observations
reported by other authors’. The prostatic tissue has a high
content of proteolytic enzymes (plasminogen activators,
thromboplastines etc) which are released and absorbed in
to circulation during resection, causing imbalanced
activation of anticoagulant system ,therefore, producing
coagulopathy and excessive bleeding”*.

Prostate cancer has been known to cause subacute
and chronic forms of disseminated intravascular
coagulation but this haematologic abnormality does not
usually require any treatment’’. Our study has shown that
malignant prostates resected under spinal or a general
anaesthetic had no effect on increasing the blood loss. This
has also been reported by other authors” ',

In conclusion, spinal anaesthesia is not associated
with reduced blood loss and there is no significant effect of
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either general or spinal anaesthesia on the amount of
bleeding during TURP.
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