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The value of preoperative haemoglobin level as an indicator of
blood loss in total hip arthroplasty:
results of a multicentre pilot and prospective study

Ameliyat 6ncesi hemoglobin dizeyinin total kalga artroplastisinde kan kaybini tahmin
etmedeki degeri: Cokmerkezli, pilot, prospektif bir calismanin sonuglari
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Objectives: Primary total hip arthroplasty (THA) is an
elective orthopaedic procedure that is associated with
significant blood loss. This multicentre pilot and
prospective study was carried out to determine the
amount of blood loss in THA using blood haemoglobin
(Hb) as an indicator to help predict blood loss for a par-
ticular patient during the preoperative assessment.
Patients and methods: The study included 723 patients
(416 females, 307 males; mean age 68 years; range 69 to 79
years) who underwent primary single-sided THA at three
different hospitals. All the operations were performed under
normotensive general anaesthesia. Preoperatively, blood Hb
value was at least 12 g/dl, without a history of any preoper-
ative transfusions. Haemoglobin was measured at 24 and 48
hours postoperatively. The mean difference in Hb measured
before surgery and at postoperative 48 hours was calculated,
which was defined as the amount of blood loss.

Results: Pre- and postoperative (48 hours) blood Hb
levels ranged from 12.0 g/dl to 15.3 g/dl (mean 12.8 g/dl)
and from 7.8 g/dl to 11.3 g/dl (mean 8.6 g/dl), respec-
tively. The mean difference between the pre- and postop-
erative blood Hb levels was 4.2 g/dl.

Conclusion: An estimated amount of blood loss (4.2
g/dl) can be used as a simple and useful guide in the pre-
operative assessment of patients undergoing THA. It may
help the surgeon anticipate the amount of blood loss,
without requiring complicated calculations and costly
procedures.
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Amag: Primer total kal¢a replasmani (TKR) onemli kan
kaybina yol acabilen elektif bir ortopedi ameliyatidir. Bu
cokmerkezli pilot ve ileriye doniik calismada, hastanin
ameliyat oncesi degerlendirmesinde ameliyatla iliskili
kan kaybini tahmin etmek i¢in, kan hemoglobinini (Hb)
gosterge alarak, TKR’de kan kaybi miktarmin belirlen-
mesi amaglandi.

Hastalar ve yontemler: Calismaya, ii¢ farkli merkezde
primer ve tek tarafli TKR uygulanan 723 hasta (416 ka-
din, 307 erkek; ort. yas 68; dagilim 69-79) alindi. Tiim
ameliyatlar normotensif genel anestezi altinda yapildi.
Ameliyat oncesinde hastalarda ortalama Hb degeri en az
12 g/dl idi ve hicbirinde transfiizyon oykiisii yoktu. He-
moglobin 6l¢iimleri ameliyat sonras1 24 ve 48. saatlerde
yapildi. Ameliyattan onceki deger ile ameliyat sonrasi
48. saatte Olgiilen degerler arasindaki fark hesaplandi ve
bu fark TKR sirasindaki kan kaybi olarak tanimlandi.
Bulgular: Ameliyat 6ncesinde ve sonrasinda (48. saat)
ol¢iilen Hb diizeylerinin dagilimi sirasiyla 12.0 gr/dl ile
15.3 gr/dl (ort. 12.8 gr/dl) ve 7.8 gr/dl ile 11.3 gr/dl (ort.
8.6 gr/dl) arasinda degisiyordu. Iki 6lgiim arasindaki or-
talama fark 4.2 gr/dl bulundu.

Sonuc: Calismada bulunan ortalama kan kaybi miktari
(4.2 gr/dl) TKR uygulanacak hastalarin ameliyat 6ncesi
degerlendirilmesinde basit ve yararli bir kilavuz olabilir
ve cerraha, karmasik hesaplara ve masrafli incelemelere
gerek kalmadan kan kaybi miktarinin tahmininde yar-
dimc olabilir.

Anahtar sozciikler: Kan kaybi, cerrahi; kan nakli; hemoglobin;
kanama; kalca eklemi/cerrahi; kalga protezi; intraoperatif donem.
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Total hip arthroplasty (THA) has become one of
the most frequently performed elective reconstruc-
tive procedures in orthopaedic surgery. However,
blood loss remains an important problem associat-
ed with this procedure, often requiring blood
transfusion."” Besides various infections, blood
transfusion has got a number of other transfusion-
related adverse effects.”” Many of these adverse
effects can simply be minimised or eliminated by
transfusions based on genuine indications. It is,
therefore, in the best interest of the patient to use
blood with utmost care wherever possible, espe-
cially for elective operative procedures like THA,
for which preoperative planning is possible.

The use of various blood conservation tech-
niques in THA has been evaluated and advocated
by many studies."*" There are numerous studies
in the literature to guide towards various methods
of blood transfusion. Yet, to the best of our knowl-
edge, there is not any study that specifically aimed
to quantify the actual blood loss in primary THA,
thereby helping predict blood loss in the intra- and
postoperative phases.

On a multicentre pilot and prospective basis, this
study was carried out to determine the amount of
blood loss in THA using blood haemoglobin (Hb) as
an indicator to predict blood loss for a particular
patient during the preoperative assessment.

PATIENTS AND METHODS

The study included 723 patients (416 females, 307
males; mean age 68 years; range 69 to 79 years)
from three different hospitals, who were operated
on by 18 surgeons between February 2000 and
August 2003. All the patients underwent primary
THA with appropriate indications of surgery for
osteoarthritis of the hip.

Exclusion criteria included the presence of any
blood disorder, a past history of transfusion, the
use of anticoagulation medications, and ischaemic
heart disease. Patients with rheumatoid arthritis,
psoriatic arthritis, and Paget’s disease were also
excluded. All the operations were performed
under normotensive general anaesthesia. All the
patients had cemented Charnley prosthesis with
the use of a modified Hardinge approach. Neither
the surgeon nor the patient was aware of the inclu-
sion/exclusion criteria and the first author, who
collected and evaluated the data, was not involved
in any of the operations.

All the patients were assessed preoperatively
and appropriate blood investigations were made.
Preoperatively, all met the criterion of having at
least 12 g/dl of Hb and none of them received any
preoperative transfusions or donated any blood
for autologous transfusion. Nor did they receive
transfusions of blood or other blood products dur-
ing or following surgery. Haemoglobin count was
repeated at 24 and 48 hours postoperatively. The
latter was considered to be sufficiently reflecting
the postoperative blood Hb level, because the for-
mer count might be confounded by intraoperative
haemoconcentration or dilution with intravenous
fluids over the first 24 hours postoperatively. Thus,
the mean difference in blood Hb measured pre-and
postoperatively was calculated.

All the patients were administered enoxaparin
40 mg for the prophylaxis of deep vein thrombosis
from the night of surgery. All received the same
fluid regimen during the immediate postoperative
period. Rehabilitation protocol included immedi-
ate full weight-bearing ambulation on the first
postoperative day.

RESULTS

The three hospitals that participated in the study
perform an average of 300 primary THA operations
each year. Over a three and a half year period, a total
of 723 patients met the the inclusion criteria. Of
these, 392 patients and 331 patients underwent right
and left primary THA operations, respectively.
None of the patients had bilateral THA.

Preoperative blood Hb levels ranged between
12.0 g/dl and 15.3 g/dl (mean 12.8 g/dl). The post-
operative range measured at 48 hours was between
7.8 g/dl and 11.3 g/dl (mean 8.6 g/dl). The mean
difference between the pre- and postoperative
blood Hb was 4.2 g/dl, which delineated the esti-
mated blood loss in primary THA within the first 48
hours from the beginning of the operation.

DISCUSSION

One potential problem in the perioperative period
for THA is the blood loss and its associated compli-
cations including difficulties in postoperative reha-
bilitation and prolonged length of hospital stay.***
Even if a detailed preoperative assessment of
patients is made, this still remains a challenge due
to the fact that the surgeon may not be prepared for
the amount of blood loss in a particular patient.
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Haemoglobin is a strong indicator for blood
loss that could easily be estimated anytime of the
day.”" In our study, we made as many variables as
possible similar by our inclusion and exclusion cri-
teria and determined that the amount of blood loss
associated with THA would be about 4.2 g/dl,
showing the mean difference between measure-
ments preoperatively and at 48 hours postopera-
tively. This predicted blood loss would enable the
surgeon to be better prepared for intraoperative
and postoperative blood-related problems in the
best interest of the patient.

It has been established that hypotensive anaes-
thetic techniques can effectively reduce blood loss
and transfusion requirements in THA."""”
However, special expertise and monitoring are
required to ensure safety in using these tech-
niques."”"”" All the patients in our study were oper-
ated on under normotensive general anaesthesia
which is perhaps the most commonly used anaes-
thetic technique in hospitals." Yet, if the decrease
in Hb is likely to exceed the predicted amount,
then the surgeon may find opportunity to liaise
with the anaesthetist regarding conversion to
hypotensive anaesthesia to minimise blood loss
during the intraoperative period.

Quite a few studies have attempted to predict
blood transfusion after total hip or knee arthro-
plasties.”"” However, all these studies are based
on blood transfusions given intraoperatively to the
patients, which most often do not reflect the actual
blood loss and need of the patient. It is our opinion
that, intraoperative blood transfusions should rely
on the preoperative estimation of Hb, which was
found to range from 7.8 g/dl to 11.3 g/dl (mean 8.6
g/dl) postoperatively.

In our study, of four variables that have been
proved to be strongly related to blood loss in
hip/knee arthroplasties, namely Hb, body
weight, type of arthroplasty, and primary vs revi-
sion surgery,”" the last two were excluded at the
beginning during patient selection. On the other
hand, Hb has been reported to be a far more reli-
able predictor than the body weight.”*"” Even
though the preoperative Hb values of the
patients in this study were 12 g/dl or above, our
results may still be helpful for perioperative
management of patients with a Hb value of less
than 12 g/dl.
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In conclusion, an estimated amount of blood
loss (4.2 g/dl) can be used as a simple and useful
guide in the preoperative assessment of patients
undergoing THA. It may help the surgeon antici-
pate the amount of possible intraoperative blood
loss, without requiring complicated calculations
and costly procedures.
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