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Abstract 
Introduction: Intraoperative blood loss remains as a concern for all surge-
ons. Proper estimation of intraoperative blood loss is critical and can be chal-
lenging, especially if the blood is mixed with other fluids such as tumescent 
fluid in liposuction cases. In such cases, proper estimation of intraoperative 
blood loss will lead to fewer mistakes in fluid resuscitation. In this article, 
Tallquist Haemoglobin Scale was tried to estimate intraoperative blood loss in 
liposuction. Objectives: Proper estimation of intraoperative blood loss in li-
posuction cases. Method: Tallquist Haemoglobin Scale will be tried to esti-
mate the approximate intraoperative blood loss in liposuction cases using a 
mathematical formula that considers total fluid loss, patient’s preoperative 
haemoglobin and the reading from Tallquist kit. Results: Tallquist Haemog-
lobin Scale can be considered as a valid method for proper estimation of 
intraoperative blood loss in liposuction cases, the thing that will lead to cor-
rect fluid resuscitation and fewer complications. Conclusion: Proper estima-
tion of intraoperative blood loss leads to fewer mistakes in fluid resuscitation 
and fewer related complications of under or overcorrection. Tallquist Hae-
moglobin scale is a trusted, cheap and fast method for proper estimation of 
intraoperative blood loss in liposuction cases. 
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1. Introduction 

Intraoperative blood loss remains as a concern for all surgeons. Proper estima-
tion of intraoperative blood loss is critical and can be challenging, especially if 
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the blood is mixed with other fluids such as tumescent fluid in liposuction cases. 
In such cases, proper estimation of intraoperative blood loss will lead to fewer 
mistakes in fluid resuscitation and protecting patients from under or over fluid 
balance correction. 

To understand fluid balance in liposuction cases, two definitions should be 
covered: 

1) Intraoperative fluid ratio 8: defined as the volume of super-wet solution 
and intraoperative intravenous fluid divided by the aspiration volume. 

Trott et al., stated that it should be 2.1 for small-volume (aspirate < 4000 cc) 
and 1.4 for large-volume (aspirate > 4000 cc) [1]. 

Rohrich et al., revised the ratio to be 1.8 for the small-volume reductions (as-
pirate < 5000 cc) and 1.2 for the large-volume reductions (aspirate > 5000 cc) 
[2]. 

2) Final residual fluid volume: all intakes and outputs should be meticulously 
measured as follows: residual fluid volume = (total fluid volume in) − (total vo-
lume out); total fluid volume in = (total fluid volume of wetting solution used) + 
(total volume of IV fluid used) + (volume of bupivacaine/steroid solution); and 
total volume out = [total volume of aspirated wetting solution (which is ap-
proximately 30% of the total aspirated volume in most cases)] + urine output 
[3]. 

The average residual volume by Wang et al. [3] was around 110 mL/kg, and 
was 120 mL/kg in the report of Commons et al. [4]. 

IV fluid infused intraoperatively should equal: 
1) Fasting deficit: hourly maintenance*number of fasting hours. 
2) Hourly maintenance: body weight + 40 ml/hour. 
3) Estimated fluid loss from surgical trauma: 4 - 6 mL/kg/hr. (liposuction was 

considered as a moderate surgical trauma) [5]. 
In 1996, Trott et al. suggested guidelines for intraoperative fluid resuscitation. 

Patients having less than 4000 cc of lipoaspirate removed received maintenance 
fluid only, whereas those having more than 4000 cc of lipoaspirate removed re-
ceived maintenance plus 0.25 cc of intravenous fluid for each milliliter aspirated 
over 4000 cc [1]. 

To limit the degree of fluid overloading and possibility of pulmonary edema, 
Rohrich et al. modified the replacement fluid delivery at 0.25 cc of intravenous 
fluid for each milliliter aspirated over 5000 cc [2]. 

Although blood loss in super wet liposuction is supposed to be 1% of the as-
pirate [6], it is possible to exceed that percentage in some occasions e.g. technical 
issues, coagulopathy, etc. I recommend replacing the estimated blood loss with 
colloids in 1:1 ratio [7], unless one of the blood transfusion indications is met. 

As a fast review of blood transfusion indications, World Health Organization 
(WHO) defined them, in adults, as one of the following: 

1) Perioperative transfusion: 8 g/dL for patient undergoing major surgery or 
experiencing GIT bleeding. 
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2) Acute blood loss: 30% of volume of blood. 
considering that One unit of whole blood/packed red blood cells can increase 
haemoglobin by 1g/dL in an adult or haematocrit by 3% (haemoglobin of unit 
must be >75%) [8]. 

National Institute for Health and Care Excellence (NICE) guidelines mention 
that when using a restrictive red blood cell transfusion threshold, consider a 
threshold of 70 g/liter and a haemoglobin concentration target of 70 - 90 g/liter 
after transfusion. 

Restrictive red blood cell transfusion thresholds are for patients who need red 
blood cell transfusions and who do not:  
 have major haemorrhage or 
 have acute coronary syndrome or 
 need regular blood transfusions for chronic anaemia [9]. 

In literature, several methods of estimating haemoglobin can be found. Direct 
cyanmethaemoglobin method has been the gold standard for haemoglobin esti-
mation but other methods like haemoglobin color scale, Sahli technique, Lovi-
bond-Drabkin technique, Tallquist technique, copper-sulfate method, HemoCue 
and automated haematology analyzers are also available [10]. 

In my opinion, two points had to be considered before choosing the haemog-
lobin estimation method: 

1) The method should be manual, simple, fast without need for power supply. 
2) The method should be able to detect very low concentrations of haemoglo-

bin as we are trying to estimate the fraction/percentage of blood in a fluid not to 
estimate haemoglobin concentration in a proper blood sample. 

For both of the considerations above, digital devices are not the best choice for 
the task. I chose Tallquist haemoglobin scale as a method (Figure 1).  

The use of the Tallquist method in assessing anemia is of, relatively, high va-
lidity and diagnostic accuracy. Tallquist method should be an effective method 
to detect mild to moderate anemia in a reliable manner comparable to other 
standard methods such as the haematocrit and haemoglobin cyanide methods 
[12]. 

2. Methods 

1) After finishing liposuction, super wet in our case, the aspirated fluid vo-
lume (VF) is to be calculated, 400 cc in our example here (Figure 2). 

2) Take a drop of the aspirated fluid and apply it on one filter paper, comes 
with Tallquist kit, wait till glistening disappears and compare it, before it com-
pletely dries, with the different color grades on the scale. The closest in our ex-
ample was 4.7 g/dl (fluid haemoglobin concentration) (HbF) (Figure 3). Percen-
tages on the scale indicate the ratio of the sample haemoglobin to a standardized 
sample of 15.6 g/dl haemoglobin. Do not use percentages in calculations not to 
get mixed with Hematocrit values. 

3) Go back to the patient’s preoperative investigations and get the haemoglo-
bin value (HbP) (Table 1) (13.6 g/dl in our case). 
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Figure 1. Tallquist haemoglobin scale [11]. 

 

 
Figure 2. The aspirated fluid volume (VF) (400 cc in our 
example). 

 

 
Figure 3. Take a drop of the aspirated fluid and apply it on 
one filter paper, comes with Tallquist kit, wait till glistening 
disappears and compare it, before it completely dries, with 
the different color grades on the scale. The closest in our 
example was 4.7 g/dl (HbF). 
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Table 1. Example patient’s preoperative investigations: Haemoglobin concentration 
(HbP). 

Complete Blood Count (CBC) 

Test Result Unit Reference Range 

Haemoglobin (Hb) 13.6 g/dl 12.0 - 15.0 

 
4) Calculate the volume of intraoperative blood loss (VL) through applying the 

classic concentration/volume formula (C1V1 = C2V2) 

( )
( )

( )
( )

Preoperativepatient s haemoglibin concentration HbP

Volume of intraoperative blood loss VL

Aspirated fluid haemoglobin concentration HbF

Volume of Total aspirated flu d VF

’

i

×

=

×

,  

and as a result,  

L F F PV =Hb V Hb 4.7 400 13.6 138cc∗ = ∗ =  

3. Results 

Tallquist Haemoglobin Scale can be considered as a valid method for proper es-
timation of intraoperative blood loss in liposuction cases using a mathematical 
formula that considers total fluid loss, patient’s preoperative haemoglobin and 
the reading from Tallquist kit, the thing that will lead to correct fluid resuscita-
tion and fewer complications. 

4. Discussion and Conclusion 

Proper estimation of intraoperative blood loss will lead to fewer mistakes in fluid 
resuscitation, using crystalloids, colloids or blood, and protecting patients from 
under or over fluid balance correction. Application of the mentioned method 
can be expanded to be used in other surgeries with further blood loss. Tallquist 
Haemoglobin Scale can be considered as a valid method for proper estimation of 
intraoperative blood loss in liposuction cases. A classic mathematical formula 
that addresses volume and concentration of both pure patient’s blood and the 
aspirated fluid can be applied to detect the approximate intraoperative blood 
loss. Blood loss from the postoperative oozing should be considered as a next 
target for analysis. 
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