ASSESSMENT OF INTRAOPERATIVE BLOOD LOSS
DURING ORAL AND MAXILLOFACIAL SURGICAL
PROCEDURES AND ITS IMPLICATIONS

Dissertation
Submitted to

BABU BANARASI DAS UNIVERSITY
LUCKNOW, UTTAR PRADESH.

In the partial fulfillment of the requirements for the degree
Of

MASTER OF DENTAL SURGERY

In
ORAL AND MAXILLOFACIAL SURGERY

By

Dr. Ishita Srivastava

Under the guidance of

Dr. Hemant Gupta
Professor & Head

Department of Oral and Maxillofacial Surgery

BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES,
LUCKNOW

(Faculty of Babu Banarasi Das University)

BATCH: 2018-2021




DECLARATION BY THE CANDIDATE

I hereby declare that this dissertation entitled “ASSESSMENT OF
INTRAOPERATIVE BLOOD LOSS DURING ORAL AND
MAXILLOFACIAL SURGICAL PROCEDURES AND ITS
IMPLICATIONS?” is a bonafide and genuine research work carried out
by me under the guidance of Dr. Hemant Gupta, Professor & Head,
Department of Oral and Maxillofacial Surgery, Babu Banarasi Das
College of Dental Sciences, Babu Banarasi Das University, Lucknow,

Uttar Pradesh.

Date: 07/07/%321

Place: ARDCODE,
LK AD W

Dr. Ishita Srivastava




CERTIFICATE BY THE GUIDE

This is to certify that the dissertation entitled “ASSESSMENT OF
INTRAOPERATIVE BLOOD LOSS DURING ORAL AND
MAXILLOFACIAL SURGICAL PROCEDURES AND ITS
IMPLICATIONS?” is a bonafide work done by Dr. Ishita Srivastava
under my direct supervision and guidance in partial fulfilment of the

requirement for the degree of MDS in Oral and Maxillofacial Surgery.

~Q

Date: U1 /0"' ll‘ Dr. " Hemant Gupta

Professor & Head
Department of Oral & Maxillofacial Surgery
BBDCODS, BBDU
Lucknow




CERTIFICATE BY THE CO-GUIDE

This is to certify that the dissertation entitled “ASSESSMENT OF
INTRAOPERATIVE BLOOD LOSS DURING ORAL AND
MAXILLOFACIAL SURGICAL PROCEDURES AND ITS
IMPLICATIONS” is a bonafide work done by Dr. Ishita Srivastava

under my direct supervision and guidance in partial fulfilment of the

requirement for the degree of MDS in Oral and Maxillofacial Surgery.

mant Mehra

Reéader
Department of Oral & Maxillofacial Surgery
BBDCODS, BBDU
Lucknow




ENDORSEMENT BY THE HOD/ HEAD OF THE
INSTITUTION

This is to certify that the dissertation entitled “ASSESSMENT OF
INTRAOPERATIVE BLOOD LOSS DURING ORAL AND
MAXILLOFACIAL  SURGICAL PROCEDURES AND ITS
IMPLICATIONS?” is a bonafide work done by Dr. Ishita Srivastava under
direct supervision and guidance of Dr. Hemant Gupta, Professor& Head,

Department of Oral and Maxillofacial Surgery, Babu Banarasi Das College of

Dental Sciences, Babu Banarasi Das University, Lucknow, Uttar Pradesh.

SN

Dr. Hemant Gupta Dr. BRa]kumar

Professor & Head

Department of Oral & Maxillofacial Surgery
Babu Banarasi Das College of Dental Sciences
Babu Banarasi Das University

Lucknow(U.P)

Babu Banarasi Das College of Dental Sciences
Babu Banarasi Das University
Lucknow (U.P)




COPYRIGHT DECLARATION BY THE CANDIDATE

[ hereby declare that the Babu Banarasi Das University shall have the
right to preserve, use and disseminate this dissertation in print or

electronic format for academic / research purpose.

N>
Date: D“r(fﬂ]'wu °~t°}’\’.

Place: LRDCODC Bﬂv -~

Luctknow Dr. Ishita Srivastava




ACKNOWLEDGEMENT

At the outset | wish to express my heartfelt devotion and submission at the lotus feet of
the Almighty, who is the wirepuller of the show of the entire creation in whose presence the

entire animated and inanimated world bows low in supplication and prayers.

The most pleasant part of writing a thesis is acknowledging ones gratitude to someone

special and all those who have helped in its completion.

The words are few and the language seems feeble when heart is full of gratitude.
Words cannot express my deep sense of gratitude and respect to my esteemed teacher, my
guide. Dr. Hemant Gupta, Professor & Head, Department of Oral & Maxillofacial
Surgery, Babu Banarasi Das College of Dental Sciences, Lucknow who has been a constant
source of inspiration to me since the very beginning of this work. | am extremely thankful
for his patient listening and the detailed discussions on various topics, which were of
immense help to me. It is only because of his critical supervision, constructive, suggestive
and overall encouraging sympathetic attitude that my work has acquired the present shape. |
am really fortunate to work with an academician of outstanding status and the experience
makes me richer for the rest of my life.

It takes a big heart to help shape little minds... | would like to extend my sincere
thanks to Dr. Rashmi Agarwal ,Reader, Department of Oral & Maxillofacial Surgery, Babu
Banarasi Das College of Dental Sciences,Lucknow for her care, support and valuable

feedback. Her encouraging words have always been a motivation.

I am deeply indebited to my co-guide Dr. Hemant Mehra, Reader, Department of
Oral & Maxillofacial Surgery, Babu Banarasi Das College of Dental Sciences, Lucknow
for his immense help. A great visionary and kind-hearted person, he has been a constant
support. His timely suggestion and encouragement at every step which has been a constant

light to brighten my path in every possible way.

A very special thanks to Dr. Ankit Gangwar , Reader, Department of Oral &

Maxillofacial Surgery, Babu Banarasi Das College of Dental Sciences, Lucknow who




bestowed his constructive suggestions to further improve the manuscript. | sincerely

appreciate his valuable suggestions in this venture.

I would like to thank Dr. Ashish Uppal and Dr. Abhigyan Kumar, Lecturer,
Department of Oral & Maxillofacial Surgery, Babu Banarasi Das College of Dental
Sciences, Lucknow for being cooperative always. Without their cooperation this dissertation

would have been lot more difficult. I am sincerely thankful to them.

| am grateful and obliged to Dr. B Rajkumar, Professor and Dean, Babu Banarasi
Das College of Dental Sciences, Lucknow, without whose cooperation and support, this

research would not have been possible.

| extend my gratitude to my super seniors Akshat, Roshan , Sudeep and Shalini. It is

with great pleasure | acknowledge their role.

Special thanks to my juniors Ashish, Shiwangi, Yati, Piyush, Rajatava and

Shahanika for their kind hearted helpfulness.

My gratitude also goes to my batchmates Shipra, Rohie and Hrishijit, for easing out
the difficult situations by their timely advice and reminders, for making me laugh whenever |

got too serious. As we started this journey together, no one can understand this journey better.

I couldn’t have reached this far without my family. My mere words will never match
the extent of affection | received from them. | express my love and warmest gratitude to my
parents Dr. Dwarka Nath and Neelam Nath and my sister Apoorva. | thank them all for
their understanding, constant support, selfless love and encouragement that they have always
provided me. They stood by me through all my ups and downs. | dedicate this piece of work

to them.

A big thankyou to my friends Nitish, Neha, Pinky and Shiv for their constant
support.

It is my duty to express my sincere thanks to the non-teaching staff, Mr. Shashank,

Mr. Nankan, Mr. Deepak, Mr. Haider and nursing staff.




| am thankful to all those, who helped me and provided their cooperation that made

me complete my work. My apologies to those I have unintentionally omitted.

Last but not the least my sincere thanks to my patients who were the foundation of the

study.

Dr. Ishita Srivastava



TABLE OF CONTENTS

S. No. Contents Page No.

1. List of Tables [

2. List of Graphs ii
3. List of Figures ii
4. List of annexures v
5. List of abbreviations %
6. Abstract 1
7. Introduction 2-4
8. Aim and Objectives 5
9. Review of Literature 6-27
10. Materials and Method 28-35
11. Results 36-46
12. Discussion 47-54
13. Conclusion 55
14. Bibliography 56-59
15. Annexures 60-77




LIST OF TABLES

S. No. Title Page No.
1. Mean age of the study population 36
2. Genderwise distribution of mean age 37
3 Pre and post-operative comparison of the body weight of the 38
study population

4. | Pre and post-operative comparison of the Hb of the study 39
population

5 Pre and post-operative comparison of the RBC count of the 40
study population

6 Pre and post-operative comparison of the HCT value of the M
study population

v Descriptives of ABL, EBL and total volume of infusion fluid 42

8. Descriptives of surgery time in minutes 43

9. | Correlation of Body weight, Hb, RBC count and HCT with 44
Actual blood loss

10. | Correlation of Body weight, Hb, RBC count and HCT with 45
Estimated blood loss

11. | Correlation of Body weight, Hb, RBC count and HCT with 46

infusion fluid volume




LIST OF GRAPHS

S. No. Title Page No.
1. Mean age 36
2. Genderwise distribution of mean age 37
3. Mean body weight in kg 38
4. Mean Hb in gdl 39
S. RBC count 40
6. Mean HCT 41
7. Mean ABL,EBL and Infusion fluid volume 42
8. Surgery-min 43




LIST OF FIGURES

S. No. Title Page No.
1. Preoperative photographs 33
2. Intraoperative photographs 34
3. Postoperative photographs 35




LIST OF ANNEXURES

S. No. Title Page No.

1. Ethical Clearance Form 60

2. Institutional Research Committee Approval 61

3. Patient Information Document (English) 62-65
4. Patient Information Document (Hindi) 66-68
5. Guardian Information Document (English) 69-70
6. Guardian Information Document (Hindi) 71

7. Consent form (English) 72-73
8. Consent form (Hindi) 74-75
9. | Case sheet 76-77




LIST OF ABBREVIATIONS

Hb : Haemoglobin

HCT ; Haematocrit

PCV ; Packed cell volume

RBC ; Red blood cell

EBL ; Estimated Blood loss

ABL ; Actual Blood loss

SPSS : Statistical Package for Social Sciences



ABSTRACT

Background of the study: Despite the enormous revolution in the field of medical science;
intraoperative haemorrhage remains one of the major surgical complications experienced in day
to day surgical practice. Hence, this study was performed to quantify the intraoperative blood

loss and to evaluate its influence on the blood parameters.

Aim and Objectives: To estimate blood loss during oral and maxillofacial surgical procedures
and to establish correlation between gravimetric/volumetric estimation of blood loss with
changes in pre-operative and post-operative values of haematocrit, haemoglobin, body weight
and RBC count.

Material and Method: 30 patients were enrolled in the study. During the surgery, Gravimetric
method of blood loss estimation was used based on the assumption that 1ml of blood weighs
1.06 gm and volumetric estimation was done by measuring the amount in the suction bottle.
Preoperative and immediate postoperative haematocrit, haemoglobin, RBC count and body
weight were assessed. Patient’s characteristics, duration of surgery and intraoperative fluids
given were also recorded. This EBL was compared with ABL which was calculated from a
modification of the Gross formula: Actual blood loss = Blood volume[Haematocrit(i)-
Haematocrit(f)/Haematocrit(m)]. Bivariate analyses was performed using paired t test for
comparison of pre and post value change and correlation among continuous variable was
assessed using Pearson correlation test. Level of statistical significance was set at p-value less
than 0.05.

Results: Significant reduction was found between mean preoperative and mean postoperative
haematocrit, haemoglobin, body weight and RBC count. Blood loss was found to consistently
increase with duration of surgery. The study revealed significant difference between the clinical
measurement of blood loss using the gravimetric and volumetric method i.e. EBL and the blood

loss calculated by the Gross formula using the haematocrit values i.e. ABL.

Conclusion: The study concluded that gravimetric/volumetric estimation was a reliable method

to determine intraoperative blood loss.

KEYWORDS: Intraoperative blood loss, Haematocrit, Haemoglobin, EBL, ABL.
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Introduction

Of the many battles the surgeon encounters during years in practice, none is more
demoralizing and critical than uncontrolled hemorrhage. The loss of circulating fluid volume
can lead to homeostatic imbalance, therefore recognition, assessment and monitoring of
blood loss via a reliable parameter is of prime importance to enable the surgeon decide upon
definitive fluid replacement protocol.

An adult human has 4-7 litres of blood in his/her circulation; thus the loss of 350-
500ml of blood might be negligible. In response to blood loss, stimuli from the baroreceptors
trigger the cardiovascular centers to stimulate sympathetic responses to increase cardiac
output and vasoconstriction. This prompts the heart rate to increase to about 180-200
contractions per minute restoring cardiac output to normal levels. Vasoconstriction of the
arterioles increases vascular resistance whereas constriction of the veins increases venous
return to the heart. Both these mechanisms increase blood pressure. Sympathetic stimulation
also triggers the release of epinephrine and norepinephrine which enhance both cardiac
output and vasoconstriction. If blood loss is less than 20% of total blood volume, these
responses together would usually return blood pressure to normal and redirect the remaining
blood to the vital organs and tissues.> However, after losing 30% (or more) of the blood
volume, symptoms of hypovolemic shock might develop. A blood loss greater than 40%
blood loss is life threatening and resuscitation is generally essential for survival. Significant
loss of intravascular volume may lead sequentially to hemodynamic instability, decreased
tissue perfusion, cellular hypoxia and organ damage and may even cause death.!

Blood supply to the face is very generous.? Maxillofacial surgical procedures
can be classified as minor, intermediate, major or supra major cases based on the type and
duration of the procedures. These procedures may be associated with excessive blood loss
from the facial microvasculature and major blood vessels within the operation field of the
surgeon. The extensive network of vessels in maxillofacial region makes the control of
bleeding difficult during the surgery. Quite often, the lesions also invade the walls of the
vessels or lie close to these vessels making them vulnerable to injury during surgery with
consequent loss of blood. Furthermore, a significant amount of bleeding can occur during
dissection of the capillary-rich skin, subcutaneous tissue and muscles in the maxillofacial

region.’



The potential blood loss and estimated number of blood products required should
therefore be predetermined using many factors. These include haemoglobin or haematocrit
levels, body weight of the patient especially for pediatric cases, extent of lesion, age and
gender as well as the type and extent of procedure.®

It is important not only to measure the patient’s blood losses but also to be able to
address them with the appropriate means of correction. Loss of blood in the intraoperative
period is of concern to both the surgeon and the anesthesiologist. Head and neck surgical
operations are often associated with major blood loss requiring substitution, usually by
homologous blood transfusion since other sparing techniques such as hemodilution and
intraoperative blood recuperation are usually insufficient. The accurate and timely estimation
of blood loss is difficult and results in imprecise quantitative and qualitative replacement.

Accurate assessment of blood loss is necessary as underestimation can lead to
delayed replacement which results in hypoperfusion, decreased haemoglobin, delayed
recovery and increased morbidity and mortality. Overestimation of blood loss can lead to
unnecessary transfusion, volume overload and cardiac failure.

The urgency for replacement depends on many factors including amount of blood
loss, duration of surgery and response of the patient to the operative procedures. It is
therefore appropriate to emphasize that accurate replacement of blood loss during operative
procedures depends on the accurate measurement of blood loss as it occurs. The anaesthetist
and surgeon armed with this knowledge of blood loss estimation are in a stronger position to
influence the cardiovascular homeostasis of their patient.

The most commonly used methods of determining operative blood loss are
gravimetric and volumetric i.e. the weighing of all swabs and pads before and after use and
recording the weight difference and measuring blood suctioned from the operative field.
Inaccuracies are due mainly to measuring tissues or fluids other than blood.* Other methods
being the patient weighing, colorimetric, blood volume measurement using radioactive
isotopes, photometry, electrolytic conductivity, urine strip method etc.?

However, what all of these methods lack is a practical and accurate real-time
intraoperative EBL assessment. For minor surgical procedures in which major blood loss is
not expected, inaccurate measurement is trivial. For maxillofacial surgeries in which major
blood loss is expected, allogenic blood transfusion is often the mainstay for intraoperative
and postoperative hemodynamic management, making accurate determination of blood loss a

necessity.




The purpose of this study was to assess the amount of blood loss and to provide
theoretical support for the most reliable method of blood loss estimation, thereby addressing
the need for immediate replacement of lost blood and also to evaluate relationship between
the amount of blood loss and blood parameters.!?
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Aims and Objectives

The aim of this study is to estimate the amount of blood loss during oral and
maxillofacial ~ surgical procedures and to establish  correlation between
gravimetric/volumetric estimation of blood loss with changes in pre-operative and post-

operative values of haematocrit, haemoglobin, body weight and RBC count.

Objectives
The objectives of this study are-
» To assess intra-operative blood loss

» To establish correlation between gravimetric/volumetric estimation of blood loss by using

changes in haematocrit values
« To compare pre and post operative haemoglobin, body weight and red blood cell count

* To evaluate blood loss and transfusion requirements by comparing haemoglobin and
haematocrit values
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Review of Literature

Hercus VM, Reeve TS, Tracy GD, Rundle FF (1961)® measured blood loss using gravimetric
method of blood loss estimation in a total of 412 cases. The surgery included 255 cases of
thyroidectomy and neck surgery and 52 vascular, 48 abdominal, 28 urological and 29 breast
operations. The difference in weight between each blood stained sponge and the average weight
of a dry one of a similar size was recorded in grams and was taken to represent milliliters of
blood lost. Some additional allowance was made for blood on gowns and large drapes and other
sites. Dry swabs and sponges were used in all cases. The amount of saline used was measured
and the suction bottle was accurately calibrated and the volume was measured. In few cases the
surgeon measured blood volume immediately after operation using red cells tagged with >Cr.
They checked the accuracy of measured blood losses (and replacement). In radical mastectomy
the blood loss was considerable ranging from 380 to 3200 ml. In subtotal gastrectomy the blood
loss ranged from 200 to 1800 ml. and during prostatectomy 150 to 2750 ml. They found that in
long operations especially or when the blood loss was severe, assessment of blood loss was
wildly misleading. They concluded that accuracy of replacement during excessive haemorrhage
could be checked postoperatively by determining the patient’s blood volume to minimize the risk

of over or under transfusion.

Gardiner AJS, Dudley HAF (1962)" compared four methods for accurate measurement of
blood loss giving their advantages and disadvantages. The first method was subjective visual
estimation in which for less amount of blood loss, the surgeons and anaesthetists were quite
reliable and they become more so when some objective measure was also available in the
operating theatre but as the amount of blood loss increased, the estimation became increasingly
unreliable. The second method was blood volume analysis post trauma or surgery. The accuracy
of this method was found different with the different tracer used and was slightly better with red
cell labels such as ®'Cr than with plasma labels such as T-1824 or radio-iodinated human serum
albumen but this method is inappropriate for routine application. The third method was
gravimetric method of blood loss estimation in which unused and used sponges were weighed
and the difference was used to calculate amount of blood loss although it had large inherent

errors, particularly loss from evaporation and also patient weighing which was unreliable and




included error and difficult determination of the weight of excised viscera and dressings. The
fourth method was extraction-dilution analysis in which blood was extracted by various means
from the absorptive materials and suction effluent and any constant chemical or physiochemical
property was used as a yardstick for measurement of its concentration in the resulting solution.
The early results which were obtained by measuring some derivative of haemoglobin such as
acid hematin were inaccurate. An alternative technique was to exploit the fact that the electrical
conductivity of blood is constant and addition of blood to water will produce changes in the
electrical conductivity of the mixture which may be measured using a wheatstone bridge,
provided other electrolytes are not present this was an extremely accurate method but the
commercial equipment were expensive and home made apparatus was not very accurate. The
advent of powerful domestic washing machines has made the complete extraction of blood from
gauzes simpler and by a simple adaptation the concentration of blood in the resulting solution
was continuously determined by optical densitometry but both conductometric and optical
techniques have the disadvantage that as the volume of blood added to the system increases, it

itself alters the volume of the solvent and thus influences the final concentration.

Thornton JA, Saynor R, Schroeder HG, Taylor DG, Verel D (1963)® compared blood loss
during cardiac surgery measured by gravimetric, colorimetric, patient weighing and red cell
volume studies. Gravimetric measurements (based on the assumption that 1ml of blood weighs
1g) of blood loss estimation was used in case of mitral valvotomy performed on 120 patients of
both gender with age ranging from 20 to 60 years. The results of gravimetric and colorimetric
methods were compared in the same subjects and was found to be in a close relationship. The
results of blood loss calculated from the loss in patient’s weight during the surgery were
compared with the gravimetric measurement of blood loss. When the blood losses as estimated
by colorimetric method were compared with blood loss measured by red cell volume studies, the
latter indicated that there is an even greater blood loss. It was concluded that all methods agree
closely but that the red cell volume studies suggest a concealed blood loss at the operation site,
not measured by other methods. The colorimetric method described here offer simple and
practical means of estimating blood loss during surgery and was introduced as routine during all

major surgical procedures requiring blood replacement. It was emphasized that blood loss




measured in this way represented the minimum amount of whole blood that should be replaced

by transfusion.

Thornton JA (1963)°compared various methods of estimation of blood loss together with their
advantages and disadvantages. He gave the following methods- Subjective or visual estimation
which can be considered as the most unreliable method. Gravimetric method which involves
either preoperative and postoperative patient weighing or by weighing of unused and blood
soaked swabs and calculating the difference together with the suction volume. Electrolyte
conductivity method, though it gives a continous reading but is dependant on the constancy of
the electrolyte content of the blood. Colorimetric method in which blood can be extracted by
various means from the swabs and the concentration of the resultant solution can be used to
determine the actual blood loss. Radioactive method of blood loss estimation using
radioisotopes. The researcher concluded that the gravimetric method and colorimetric method of
blood loss estimation were the most commonly used and relatively reliable techniques when

compared to the other methods for determining blood loss during surgery.

Davies JWL (1966)'° researched on the various methods of assessing blood loss in shocked and
injured patients and provided the following methods- First- Assessment from the amount of
tissue damage. 4 categories were given-(1) Small wounds (less than 1 hand of tissue damage)
show blood loss of rarely more than 20 per cent of blood volume. (2) Moderate wounds
(between 1 and 3 hands of tissue damage), blood loss of between 20 and 40 per cent of blood
volume. (3) Large wounds (between 3 and 5 hands of tissue damage), blood loss of about 40
per cent of blood volume. (4) Very large wounds (more than 5 hands of ( tissue damage), blood
loss of 50 per cent or more of blood volume. Second- By measurement of limb volume. Third-
By measurement of plasma volume. Fourth- By measurement of red cell volume. Fifth- By
simultaneous estimates of red cell and plasma volume. Sixth-By the use of semi automatic
instruments. The researcher added that blood lost during surgical procedures can also be directly
measured by weighing soaked swabs and aspirate or more accurately by estimation of the
haemoglobin or electrolyte content of aspirate and the fluid in which all blood stained items have
been washed. A retrospective estimate of blood loss can be obtained from haemoglobin or

haematocrit values estimated during the second week after injury. The researcher concluded that




by comparison of measured losses with the extent and severity of injury and using these serial

blood volume estimation information, there can be better management of future patients.

Bond G (1969)!! described the sources of error and elimination of inaccuracy in the
haemoglobin-dilution technique. The sources of error were classified as : 1) Error due to dilution
of the known volume of water by the (unknown) volume of blood. 2) Error due to inadequate
mixing or non-uniformity of the haemoglobin solution due to-(a) Inadequate destruction of blood
clot (b) Incomplete haemolysis of blood. (c) Dead space in washing machines. 3)Error associated
with the inaccurate measurement of large volumes of water. 4) Errors associated with the
determination of haemoglobin of blood and of the aqueous solution of haemoglobin. 5) Errors
associated with variability of the haemoglobin of the blood shed due to surgery due to:(a)
Physiological response to acute haemorrhage (haemodilution) (b) Haemodilution due to
associated induced or other vasodilatory hypotension. (c) Haemodilution due to anaesthesia
itself. (d) Intravenous fluid infusions. (e) Blood transfusion. The haemoglobin-extraction-dilution
method of operative blood loss assay was investigated for its associated sources of error.
Discrepancies occur from three main sources: defective technique, faults in making simple
measurements and failure to allow for the marked variability of haemoglobin of the shed blood
that may occur during anaesthesia and surgery. The author concluded that any one of these errors
may introduce inaccuracy sufficient to invalidate the technique even as a rough guide to blood
loss volume. Strict attention to the appropriate precautions can reduce such error to a total level

of less than two per cent.

Mahler D and Davies RM (1972)* used the technique of Perometer for blood loss estimation
during surgical excision of burned areas and taking of autografts in 31 surgical procedures in 18
burn patients whose burns varied from 8 to 70 percent of body surface, mostly full thickness. The
age ranged from 3 years to 65 years and the range of preoperative haemoglobin levels was 9.3¢g
percent to 14.6g percent. The perometer consisted of a washing machine into which 40 litres of
water was introduced together with perosol, a haemolysing agent and all swabs, pads and linen
soaked with blood and any aspirated fluids were collected in the tank where the blood was
washed out and haemolysed to oxyhaemoglobin. The solution was circulated continuously from

the washing machine via the copper filter through a measuring cell of a photometer which




registered the solution’s haemoglobin content. The measuring cell was set at the patient’s
preoperative haemoglobin value enabling the photometer to register directly the quantities of
blood lost by the patient. There were 2 scales available: a low range which read 5-600ml. and a
high range which read upto 5 litres of blood loss. They experienced that the perometer gives
accurate, immediate and continous monitoring of the blood loss during operation and the speed
of intravenous transfusion can be continuously regulated. Errors of inadequate mixing,
incomplete haemolysis , dead spaces in the washing machine or inaccuracy in measurement of
water could be the potential criticism. They concluded that the use of perometer when fitted
with a suitable filter is the most satisfactory method available for measuring blood loss during

surgery on burned patients.

Hang C, Weiler RL(1986)% provided the usefulness of technique of blood loss estimation
using haematocrit method than simply calculating by the volume of suction. The researcher
explained the drawback of the common way of estimating blood loss in the operating room by
substracting the amount of irrigation fluid used from the total volume of blood and fluid in the
suction bottle as this technique requires a record of irrigation fluid and so it may lead to
omissions or inaccuracy. The author reminds the usefulness of the micro haematocrit method to
determine the packed cell volume of the blood and fluid in the suction bottle to estimate blood

loss.

Karmo FR, Milan MF, Stein S and Heinsimer JA (1998)'% conducted a prospective study
from December 1995 to August 1996. 43 women patients were enrolled in the study who
underwent lipoplasty by the plastic surgeons using Tumescent technique. Haemoglobin and
whole blood volume were calculated from the infranatant portion of the lipoplasty aspirate. The
results of 38 patients were obtained. The mean volume of lipoplasty aspirate material was
2901ml. The mean haemoglobin concentration in aspirate was 0.42gm/dl. The mean whole blood
volume in lipoplasty aspirate per case was 36ml. The volume of whole blood loss estimated was
12.4 ml in each 1000ml. of lipoplasty aspirate. The mean preoperative haemoglobin was 13.93
gm/dl. The mean postoperative haemoglobin was 13 gm/dl. The mean fall in haemoglobin on the
seventh postoperative day was 0.93 gm/dl. They concluded that blood loss using tumescent

technique was remarkably low compared to the early ‘dry method’ and ‘wet method’ and with

10




the use of this technique large volume lipopasty procedures can be done minimizing the need for

blood transfusion.

Dulguerov P, Quinodoz D, Allal AS, Tassonyi E and Beris P (1998)* conducted a
retrospective study of patients operated in the Otolaryngology-Head and Neck surgery
Department of the University of Geneva between 1990 and 1995 to study the blood loss and
transfusion requirements. 227 patients (41 women and 186 men, average age was 58 years) were
included in the study. The different type of surgical operations were classified into 5 groups-
First group-Neck dissections, second group-Oral and pharyngeal operations, third group-
Laryngectomies, fourth group-Maxillofacial operations and fifth group-Parotidectomies. The
estimated intraoperative blood loss, the number of blood units transfused during or after surgery,
the age of the patient, his/her cardiac and pulmonary medical history, the preoperative and
postoperative hemoglobin and haematocrit, and the delay between diagnosis and actual surgery
were reviewed. Neck dissections are usually classified as either radical or functional (also called
modified radical neck dissection), unilateral or bilateral. All bilateral radical neck dissection
patients required transfusion, while only a quarter of the unilateral radical neck dissections
patients were transfused. The composite resection patients were transfused in 92% of the cases
and 8 out of 10 patients with partial mandibular resection required blood transfusion. Only 27%
of glossectomy cases underwent transfusion. In the laryngectomy group, the total laryngectomy
or pharyngolaryngectomy patients associated with neck dissection were transfused in 35% of
cases. Only 1 out of 20 cases of partial laryngeal surgery underwent transfusion. The operations
for paranasal sinus primaries were divided into maxillectomy cases associated or not with a
cranio-facial resection, who all necessitated a transfusion, and the lateral rhinotomy cases for
which a transfusion took place only in 15% of cases. For the total parotidectomies the rate of
transfusion was 4%. There was no transfusion for a superficial parotidectomy. Patients who had
undergone previous radiation therapy had a higher blood loss, but the difference was not
significant, for any of the procedures. . The researchers concluded that there are 3 categories of
surgical procedures for Head and Neck cancer, according to their probability of requiring a blood
transfusion . In the first category with a high transfusion probability, a transfusion is necessary in
at least 80'% of the patients. This category includes the bilateral radical neck dissections, the

maxillectomy operations with or without a cranio-facial resection, the composite resections, and
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the partial mandibulectomy procedures. For the second category, the probability is low, inferior
to 5%. These operations are partial laryngectomies, parotidectomies, the functional neck
dissections (unilateral or bilateral), and total laryngectomies without an associated neck
dissection. In the third category, the transfusion probability is moderate, between 15 and 40%.
The procedures. involved are total laryngectomy \vith a neck dissection, glossectomy, unilateral
radical neck dissections, and lateral rhinotomy. For the moderate transfusion probability
operations, patients requiring a transfusion were significantly older. Also, transfused patients had
a lower preoperative hemoglobin (124g/l), when compared to patients not requiring a transfusion
(Hb: 150g/1) and the difference was significant. The average preoperative haemoglobin and
haematocrit for the transfused patients were respectively, 133.4 g/l and 40%. The average
postoperative hemoglobin and haematocrit for the transfused patients were 101.9 g/l and 31%
respectively. The transfusion requirements of Head and Neck' surgical procedures could be
safely met by an autotransfusion protocol, given the average delay of 3 weeks between diagnosis

and surgery.

Yu CNF, Chow TK, Kwan ASK, Wong SL, Fung SC (2000)* conducted a prospective study
on 32 chinese patients undergoing surgery to correct dentofacial deformities at a public hospital
in Hong Kong from 1 December 1997 to 1 December 1998. 9 men and 20 women were involved
in the study. The mean preoperative haemoglobin level for the men was 142.6(14.9)g/l and for
the women was 123.7(5.6)g/l (normal ranges, 140-180g/l and 115-155¢/l for men and women,
respectively). Data from the demographic information, operating time, intraoperative estimated
blood loss for each orthognathic procedure, mean arterial pressure, mean heart rate and blood
transfusion were recorded. The orthognathic procedures performed included Lefort | osteotomies
which comprised a simple osteotomy cut (one or two pieces cut) and multiple segmentalised cut
(three or four pieces cut), anterior maxillary segmental osteotomy, mandibular ramus
osteotomies such as bilateral sagittal split osteotomies and vertical subsigmoid osteotomies and
anterior mandibular osteotomies which included Hofer’s osteotomy and genioplasty. The
operating time was calculated for each type of orthognathic procedure. The intraoperative
estimated blood loss was calculated by weighing the surgical gauze swabs and measuring the
contents of suction bottle (with adjustment made for the amount of saline irrigation used). The

haemoglobin level and the hematocrit value (packed cell volume) were obtained on the
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preoperative day and first postoperative day. Most patients needed double jaw surgery. The mean
estimated blood loss was approximately 617.6ml. The average drop in the haematocrit value was
15.4% and the crossmatch to transfusion ratio was 29. The two-tailed Pearson correlation test
was used to assess the bivariate correlation between estimated blood loss and operating time and

the change of haematocrit value.

Law N L, Ng KFJ, Irwin MG and Man JSF (2001)* conducted a prospective, randomized
study to compare coagulation and blood loss during anaesthetic maintenance with target-
controlled intravenous propofol infusion vs. inhaled isoflurane. 38 ASA I-Ill patients
undergoing head and neck surgery were allocated randomly to receive either inhaled isoflurane
at end-tidal concentration 1-1.5% (group I, n=20) or target-controlled infusion (TCI) of propofol
at target-concentration 2-5 pg/ml. (group P, n=18). Thrombelastography on re-calcified whole
blood was performed pre-induction and at 15,30,60,90,120 min post-induction and 30 mins. after
anesthesia in both groups. Blood loss was estimated from weighing swabs and the volume in the
suction bottles. Induced hypotension was not used and perioperative body temperature was
similar between groups. There were no significant differences in thrombelastographic
coagulation (R-time, K-time, maximum amplitude and angle) or fibrinolytic variables (lysis
index at 30 and 60 min) at all times between groups. Total blood loss was also not significantly
different (median group 1:350ml, range 20-1200ml; group P:200ml, range 50-800ml). Shortening
of R-time and widening of angle developed over time in both groups (P<0.05 groups | and P,
repeated measures ANOVA). They concluded that maintenance of anaesthesia with propofol TCI
at 2-5ug/ml does not cause detectable coagulation changes on thrombelastography nor increase

surgical blood loss when compared to inhaled isoflurane.

Sehat KR et al (2004)Y" reported that with hip and knee procedures the surgeon should always
account for what are labeled as ‘hidden’ blood losses. These numbers have been attributed to
intraoperative haemolysis and the extravasation of blood into the soft tissues. This can account
upto 1140 ml in total knee arthroplasty and 840 ml in total hip arthroplasty.

Elipe Naveen and Ponniah M (2006)!® conducted a study to assess the accuracy of

perioperative blood loss estimation. 50 patients undergoing major surgeries were enrolled in this
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study. Normovolemia was maintained and no RBCs were transfused. At any point in time
perioperatively, the attending anaesthesiologist estimated the blood loss upto then, the clinically
Estimated Blood Loss (EBL). Simultaneously a blood sample was sent to the laboratory and the
haematocrit was tested. The Gross formula (Actual blood loss= Blood volume
[Haematocrit(initial)-Haematocrit(final)/Haematocrit(mean)] was used to calculate the actual
blood loss (ABL). In 64% of cases the blood loss was underestimated. The Bland and Altman
plot suggests that clinical estimation is more inaccurate as the average blood loss increases
(p<0.05). The 95% confidence intervals for the differences (between ABL and EBL) were -
719.93 ml to +1265.61ml. Interclass Correlation Coefficient for the data was 34% further
confirming poor correlation between the EBL and the ABL. They concluded that in the
perioperative period clinical estimation of blood loss is inaccurate and alone should not be used
to determine the need for red blood cell transfusions.

Lee M H et al (2006)*° compared gravimetric and laboratory methods of quantifying blood loss
during animal surgery. Intraoperative blood loss was first quantified by measuring irrigation
fluid and the weight of surgical sponges. Blood loss was determined as the weight difference
between the sterile saline solution used and guaze pre and postoperatively. A highly significant
correlation was found between the laboratory method and the gravimetric method, supporting the

use of weight measurement as an accurate option.

Stricker PA et al (2010)%° documented the incidence of clinically important problems,
particularly related to blood loss and performed a risk factor analysis. Records of all patients who
underwent craniofacial reconstruction surgery at the Children’s Hospital of Philadelphia between
December 1, 2001 and January 1, 2006 were reviewed. Data were collected from the electronic
anesthesia record, intensive care unit (ICU) progress notes, and discharge summary. All
intraoperative laboratory values and all laboratory values obtained upon arrival in the ICU were
recorded. A multivariable analysis was performed to evaluate associations between elements of
intraoperative management and the following clinical outcomes: intraoperative hypotension,
intraoperative metabolic acidosis, presence of a postoperative coagulation test abnormality and
postoperative administration of hemostatic blood products. Data for 159 patients were reviewed.

The mean volume of packed red blood cells transfused intraoperatively was 51 ml/kg).

14




Multivariable analysis revealed that intraoperative administration of albumin was strongly
correlated with both an increased incidence of postoperative coagulation derangements and
postoperative administration of hemostatic blood products ) while intraoperative administration
of fresh frozen plasma (FFP) in patients to have extensive blood loss improved postoperative

laboratory measurements of coagulation.

Kathariya R, Devanoorkar A, Jain H(2013)! compiled various ways to measure intraoperative
haemorrhage. Following are the various methods used for measurements of intraoperative blood
loss: 1) Visual estimation- Some found underestimation was common, others overestimation, and
still others found inconsistencies but without any particular pattern. 2) Gravimetric: A) Patient
weighing-a special accurate weighing table is used to amount the pre- and post-operative weight
of the patient. B) Swab weighing- weighing of unused swabs before surgery, which are re-
weighed immediately after surgery. From their variance in weight between the two, blood loss is
calculated. 3) Volumetric- the content of any fluid to be introduced into the operative field is
accounted pre-operatively and any surfeit fluid present in the aspirator jar after the surgery is
surmised to be blood. 4) Colorimetric- washing of bloodstained swabs, instruments, drapes,
scrubs, gloves etc., two or three times and then collecting the fluid left after the washing along
with the contents present in the aspirator jar. This fluid is amassed in a container holding an
agent which alters hemoglobin to a more permanent pigment such as methemoglobin or
cyanomethemaglobin. 5) Labelled red cells- a sample of patient’s blood is incubated with Cr 51,
after which the red cells are washed, measured for gamma radiation on a scintillation counter and
are returned to the cardiovascular system. 6) Blood volume measurement- In this, a known
quantity of dye or radioactive tracer is injected into a vein. After a delay of a few minutes, which
permits the dye to be evenly distributed throughout the cardiovascular compartment, a sample of
blood is withdrawn. From the dilution of the injected substance in the blood sample, post
surgery, the blood volume is calculated. 7) Photometry-portable photometer for hemoglobin
detection, HemoCue photometer are used. 8) Electrolytic conductivity- consisted of a water-
filled tub, containing an agitator, which extracts the electrolytes from the blood sponges and
clothes. A suction pump transfers blood from the operating table directly into the tub. A
conductivity bridge measures changes in conductants. 9) Urine strip method- Blood was

collected prior to the operation, immediately post-operation and 24-hour post-operation. Total
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Hb and number of red blood cells were measured. VVolume of irrigating fluid used during the
surgery was recorded. The treated irrigating fluid was diluted into various concentrations and
filled in the plate and tested by the urine strip. Various other techniques of blood loss estimation
are also there. The author concluded that no method is considered the gold standard since each
method has its own advantages and disadvantages so considering a specific method is dependent

on operators’ choice, feasibility and cost-benefit ratio.

Faverani L P et al (2013)?! conducted a study to assess intra-operative blood loss and blood
transfusion requirements in patients undergoing orthognathic surgery. 45 patients (18 males and
27 females; mean age 29.29 years, range 16-52 years) undergoing orthognathic surgery were
assigned to one of two groups according to procedure type- rapid maxillary expansion or double
jaw orthognathic surgery. Pre-operative hemoglobin and haematocrit levels and intra-operative
blood loss were measured. There was a substantial individual variation in pre and post-operative
hemoglobin values (10.3-17 and 8.8-15.4 g/dI, respectively; p<0.05). Mean haematocrit values
were 41.53% pre-operatively (range 31.3-50.0%) and 36.56% post-operatively (range 25-43.8%)
(p<0.05). Mean blood loss was 274.60ml (range 45-855ml). Only 2 patients required blood
transfusion. Blood loss was greater in patients undergoing double-jaw orthognathic surgery

(group 2) than in those undergoing rapid maxillary expansion (group 1).

Chen HS, Tsung Lai SS, Tsung Lee K, Er Lee H, Hsu KJ (2014)?? conducted a study to
assess intraoperative blood loss during an osteotomy of the bilateral vertical ramus. Bilateral
vertical ramus osteotomy was performed on 37 patients with mandibular prognathism. All the
data were recorded such as patient’s characteristics, operative time, intraoperative blood loss,
pre-surgical and post-surgical changes in blood constituents (RBC count, haemoglobin and
haematocrit. The mean operative time was approximately 255.5 minutes and mean blood loss of
105.9 ml. The maximum blood loss was 320ml which resulted in a 1.7g/dl decrease in the Hb
value and a 5.6% decrease in haematocrit. The minimum blood loss was 50ml which resulted in
a 1g/dl decrease in the Hb value and a 3.2% decrease in haematocrit. Male patients had a longer
operative time (42.5 minutes) and greater blood loss (19.5ml) than female patients. Post surgical

reductions in blood constituents were significant in both female and male patients.
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Akinbami BO and Obembe BO (2014)° conducted a study to assess the amount of intra-
operative blood loss during oral and maxillofacial surgical procedures and duration of surgery.
All cases of maxillofacial surgical procedures done under GA in the MFU theatre, from January
2007 to December 2013 were included in the study. Pre and post operative haematocrit values,
number of units of whole blood requested, crossmatched and used, amount of blood loss and
duration of surgery were recorded. 139 patients were analyzed. 56 cases involved soft tissues, 83
cases involved hard tissues. Age range was 2 months to 78 years. Isolated unilateral cleft lip had
the lowest mean value of estimated blood loss of 10.4ml and also the lowest duration of surgery
of 58 minutes. Fractures of mandible had mean blood loss of 352mls and duration was 175
minutes. In this study there was significant relationship between estimated blood loss and

duration of surgery for mandibular and zygomatic complex fractures.

Prasant MC, Kar S, Rastogi S, Hada P, Ali FM, Mudhol A (2014)? conducted a comparison
of blood loss, quality of surgical field and duration of surgery in maxillofacial cases with and
without hypotensive anesthesia. A total of 30 patients were included in the study. Of them 14
patients were in unilateral cleft lip, 10 were in SABG and 6 patients were in Le fort | osteotomy.
The patients were randomly divided into two groups, the study group and the control group. In
the study group patients, induced hypotension was used in order to maintain systolic pressure of
80-90 mm Hg. In the control group patients, normotensive anesthesia was used. Estimation of
blood loss, quality of the surgical field and duration of surgery was calculated for both groups in
three types of surgical procedures. Estimated blood loss was found to be significantly less in all
the surgical procedures carried out under hypotensive anesthesia (P<0.05). The quality of
surgical field was better in cases with induced hypotension but there was no significant
difference in duration of the procedures with and without induced hypotension.

Maisa O Al Sebaei (2014)%3 conducted a retrospective study to evaluate the predictors of intra-
operative blood loss and to assess the transfusion rate and practices related to orthognathic
procedures. 92 patients were included in the study who underwent the following four types of
orthognathic procedures: Group 1, Bimaxillary surgery (Le fort | and Bilateral Sagittal Split

Osteotomy); Group 2, Bimaxillary surgery with bone grafts; Group 3, Le fort | osteotomies and
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group 4, Le fort | osteotomies with bone grafts. The intraoperative blood loss, operative time,
age, gender and pre and post operative haemoglobin and haematocrit were assessed. The mean
operative time was 5 hours and 32 minutes. The pre-operative haemoglobin and haematocrit
were collected from the patient 1-2 days before the surgery and the post-operative haemoglobin
and haematocrit were collected 6-24 hrs after the surgery. There was no difference in
intraoperative blood loss between the genders or the BMI categories. A mean post-operative
haemoglobin drop of 3.0 g/dl in females and 3.7g/dl in males was observed. The patients whose
procedures lasted between 1-3hrs. exhibited less intra-operative bleeding compared to the
patients whose procedure lasted 3-6hrs or 6-10 hrs. The operative time was significantly shorter
for Group 3. 18 of the 92 patients received blood transfusion. The mean intraoperative blood loss

was higher among the patients who received transfusions.

Gao FQ, Li ZJ, Zhang K,, Sun W and Zhang H (2015)?* conducted a study to determine the
most reliable method for calculating blood loss after total knee arthroplasty. 245 patients (29
males and 216 females with age ranging from 56 to 78 years) who underwent primary unilateral
total knee arthroplasty from February 2010 to August 2011 were enrolled in the study. The
preoperative haemoglobin was 131.25¢/l. Blood loss was calculated using four methods: Gross
equation, hemoglobin (Hb) balance, the Orthopedic Surgery Transfusion Hemoglobin European
Overview (OSTHEO) formula, and Hb dilution. Demographic data, BMI, preoperative
diagnosis, type of anesthesia, medical co-morbidities, preoperative autologous blood donation,
allogeneic blood transfusion, and pre- and post-operative complete blood count (CBC) including
hematocrit (Hct) and Hb levels were evaluated. A large difference was found in the calculated
blood loss obtained by the four methods except between Gross equation and Haemoglobin
balance. The haemoglobin balance method was found to be the most reliable method of

estimating blood loss after total knee arthroplasty.

Algadiem EA, Aleisa AA, Alsubaie HI, Buhlaigah, Algadeeb JB and Alsneini HA (2016)%
conducted a cross-sectional study to determine the absorptive capacity of surgical gauze along
with a case-control study to determine the absorptive capacity of gauze-wetted with saline and
supersaturated as compared to dry gauze. Three different sizes of commonly used surgical gauze

(10*10 cm, 30*30cm and 45*45cm) were tested for their absorptive capacity and used to
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reconstruct the analogue. A measured amount of expired whole blood was spilled into a bowl
and a resident was asked to dry the blood. The blood spill was gradually increased. The stains
that resulted from the spill were photographed for the visual guide. After the gauze testing was
complete, four patterns were selected for each gauze to construct the visual guide. Each pattern
represented 25%,50%,75% and 100% saturation. Supersaturation of the gauze was determined
by adding more blood to the 100% saturated gauze. This was repeated with pieces of wet gauze.
Wetting of the gauze decreased the absorptive capacity to 25% (dry 12ml vs. wet 9ml) in the
10*10cm, 30% (dry 100ml vs. wet 70 ml) into 30*30cm) and 25% (dry 160ml vs. wet 140ml) in
the 45*45cm. Supersaturation of the gauze increased the absorptive capacity to 25% (12ml vs.
15ml) in the 10*10cm, 30% (100ml vs. 130ml) in the 30*30cm and 25% (160ml vs. 200ml) in
the 45*45 gauze.

Eftekharian HR, Talebi M, Ahzan S, Neydavoodi M and Daneste H (2016)% conducted a
cross-sectional study on 441 (367 males and 74 females) patients referred to Shahid Chamran
Hospital, Shiraz, Iran from 2013 to 2016 who underwent maxillofacial operation due to various
types of maxillofacial fractures. The data included were demographic characteristics, reasons and
sites of fracture, patient’s haemoglobin concentration before and after surgery, amount of blood
loss during surgery, received blood products during surgery and duration of operation. The
amount of blood loss was measured by volume suction devices and also 4*4 gauzes used during
surgeries. Paired t-test was used to compare the mean haemoglobin before and after the surgery.
The mean duration time of surgery was approx. 2.45 hours. The mean blood loss during the
operation surgeries was approx. 141.79cc and a significant linear relation was found between
time duration of surgery and amount of blood loss in patients. No significant relation between
age and blood loss during surgery was found. No significant correlation between type of
maxillofacial fractures, the cause of injury and gender with mean blood loss was found. The
mean haemoglobin was 13.63mg/dl and 12.31mg/dl before and after surgery respectively which
showed a significant difference. The results of this study demonstrated that there was a decrease
in mean haemoglobin concentration after surgery and also the amount of blood loss in patients

during surgery was not high enough for blood transfusion.
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Fritz DK, Matthews TW, Chandarana SP, Nakoneshny SC and Dort JC (2016)?’ conducted
a study to evaluate the impact of using the harmonic scalpel on operating time and blood loss in
patients undergoing resection for advanced oral cancer. 36 adult head and neck cancer patients
with advanced oral cancer requiring primary tumor resection with unilateral or bilateral selective
neck dissection from July 2012 to September 2014 were randomized to either the control group
(traditional surgery) or the experimental group (harmonic surgery). Patients older than 18 years
who were able to provide informed consent were eligible. The control group (traditional surgery)
comprised 18 combined oral resections and neck dissections in which standard dissection
technique (sharp dissection using scalpel or cutting cautery, surgical ties and/or clips for
hemostasis augmented with bipolar and/or monopolar cautery) was used. The experimental
group (harmonic surgery) consisted of 18 combined oral resections and neck dissections
performed using the harmonic surgery as an adjunct to standard dissection technique. Mean
blood loss in the experimental group was 260ml versus 403ml in the control group (p=0.08).
Mean operative time was 140 minutes in the experimental group and 159 minutes in the control
group (p=0.2). In this randomized control trial, use of the harmonic scalpel did not effect
intraoperative blood loss or operating time in patients undergoing surgery for advanced oral

cancer.

Thurer RL, Castro JM, Javidroozi, Burton K and Bernal NP (2017)? conducted a study to
assess accurate measurement of intra-operative blood loss improves prediction of post-operative
haemoglobin levels. A novel FDA-cleared mobile application on a tablet computer was used to
measure surgical blood loss. Using image-processing algorithms, a novel system accurately
measures blood loss by photographing surgical sponges and canisters and calculating their
haemoglobin content. A formula to predict post-operative haemoglobin levels was devised and
used to calculate post-operative haemoglobin levels in a study group of 167 burn and other
wound excision procedures performed on 103 patients using the system. In an historical group
(100 similar procedures, 60 patients) clinician estimates of blood loss were used. These
predictions were compared with actual values. The formula using measured blood loss in the
study group was a better predictor of the actual post-operative day one haemoglobin value (R
0.822) than was the same formula using visually estimated blood loss used in the historical group

(R2- 0.615). the mean absolute bias of post-operative day one haemoglobin levels in the study
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group was significantly lower than the mean bias in the historical group (study=group, mean 0.4,
95% CI 0.2 to 0.5g/dl; historical group, mean 0.9, 95% CI 0.7 to 1.2 g/dl, p<0.001). Blood loss
measurements using the novel system are a significantly better predictor of haemoglobin values
obtained after surgery than traditional blood loss estimates.

Belousov A, Malygon E, Yavorskiy V (2017)?° gave a short commentary on the factors which
play a major role affecting volume of blood loss post surgery and also provided with a formula
known as Belousov’s formula which calculated the true volume of blood loss. In conditions of
acute blood loss, on the basis of calculations of the volume of blood loss and deficit of
circulating blood volume, the medical practitioner could quickly assess the patient’s condition to
assign optimum, adequate and most importantly a timely infusion-transfusion therapy that aim at
rapid elimination of circulatory hypoxia, preventing coagulopathy. Estimating blood loss is
complicated by several factors including urinary losses and the development of tissue edema,
therefore complete blood volume deficit was calculated for determining the volume of infusion
solutions and for correction of blood loss. In case of ignorance of the fact and unreasonable
transfusion of red blood cells, there will be a direct threat of development of transfusion
complication-volume overload. Thus, Belousov’s formula was used to calculate the true volume

of blood loss especially for infusion therapy during surgical intervention.

Sud S, Dwivedi D, Sawhney S and Panjiyar SP (2018)% presented a case of a 70-year-old
female patient weighing 50 kg suffering from carcinoma of the endometrium undergoing staging
exploratory laparotomy. The patient was ASA class-11 with a haemoglobin level of 10 g/dl.
Maximum allowable blood loss (MABL) calculated was 550 ml. Intraoperatively, the patient had
an episode of hypotension as blood pressure dropped from 130/70 mmHg to 85/54 mmHg with
heart rate increasing from the basal value of 78 beats/min to 118 beats/min. Blood transfusion
was started and the blood loss estimated by the anaesthesia resident was 518 ml (fully soaked six
abdominal swabs and 200 ml in suction). Despite adequate blood and fluid resuscitation and
control of bleeding at the surgical site, blood pressure continued to be on the lower side (88/45
mmHg) at this juncture. This raised the doubt of discrepancy in estimation. On reassessment of
the field of surgery, suction, and abdominal swabs, it was noticed that abdominal swabs were

larger in size (21 x 32 cm) than those routinely being used previously (21 x 20 cm). On re-
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estimation, the calculated blood loss was 818 ml. There are various methods to measure blood
loss which include visual estimation, photometry, colorimetric and gravimetric method and the
use of radiolabeled red blood cells (RBC). The author concluded that accurate assessment of
blood loss is necessary as underestimation can lead to delayed replacement which results in
hypoperfusion, decreased haemoglobin, delayed recovery and increased morbidity and mortality
while overestimation of blood loss can lead to unnecessary transfusion, volume overload and
cardiac failure. The author suggests to always use a standardized size of abdominal swabs and if
there is any change in size, then it should be notified to the anaesthesiologists by nursing staff, as
any change will lead to discrepancy in blood loss estimation which can prove fatal not only in a
healthy patient but also in pediatric and geriatric patients who have limited cardiopulmonary

reserves.

Li B, Li J, Wang S and Liu L (2018)%' conducted a study to quantify the perioperative blood
loss of elderly patients with intertrochanteric fractures treated by unreamed proximal femoral
nail anti-rotation and analyze whether the substantial hidden bloss was induced by initial trauma
or the operation. The clinical data of 123 patients from Jan 2013 to Apr 2017 were analyzed
retrospectively. During the surgical procedure when the femur was exposed with the awl, the
proximal femoral nail anti-rotation was carefully inserted without the reaming process. Drainage
was placed in the incision according to the intra-operative bleeding condition and was removed
24 hours after operation in the light of the drainage condition. The total drainage of post-
operation was recorded as visible blood loss. Blood routine of different time points including
haematocrit and haemoglobin were obtained on admission day, pre-operatively day, post-
operative days one and three. Visible blood loss contained intraoperative blood loss and the
volume of drainage after operation. Intraoperative visible blood loss corresponded to the amount
of liquid in the suction bottle minus the amount of liquid used to flush the wound and the total
volume of blood lost in gauzes and surgical towels. The volume of drainage was obtained and
measured as the post-operative visible blood loss. The transfused blood volume was also
recorded. Total blood loss was calculated from the change in the haematocrit level and estimated
patient’s blood volume. The total blood loss from admission day to postoperative day one and
three were 693.5 ml and 863.8 ml of which the corresponding hidden blood loss was 86.8% and

89.4% respectively. The mean total blood loss and hidden blood loss from admission day to
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preoperative were higher than that from preoperative to postoperative day one. No significant
difference between hidden blood loss from admission day to preoperative and hidden blood loss
from preoperative to postoperative day three was found. It was concluded that the majority of
perioperative hidden blood loss occurred before surgery, it was mainly associated with the initial

trauma rather than the operation.

Politis C, Agbaje J O, Lambrichts 1 (2018)% reviewed blood loss and transfusion practice in
orthognathic surgery in the literature published between 1976 and 2012 and compared these data
with more recent developments. The relationship between the duration of surgery and related
blood loss and/or transfusion was examined. Articles containing clear information on the
operation time, blood loss and transfusion in orthognathic surgery were included. In total, 51
papers and 2 thesis were retained that contained valuable subgroups with information. Both
retrospective and prospective studies were accepted no matter if the procedure were done in
normotension, mild hypotension, controlled hypotension or any other tension reported. In 22 out
of 51 papers, the method of measuring estimated blood loss was missing. In 18, out of 51 papers,
the estimated blood loss was measured by deducting the volume of saline used from the total
volume in the suction unit and by weighing the sponges. In 6 out of 51 papers, losses in sponges
were not included in the estimated blood loss but the irrigation fluid and the fluid collected in
suction device was included. In 5 papers/thesis, the calculation was based on a comparison of
preoperative and postoperative hematocrit level or blood volume. Several articles found a linear
correlation between blood loss and duration of surgery. Blood loss and duration of surgery were
found to be weakly related to each other and the most significant factor in deciding when to
transfuse was considered one’s attitude towards transfusion since the contemporary limit of
7g/dL hemoglobin is a safe margin for healthy persons and the hemoglobin drop can be
overestimated due to hemodilution which in return may influence the decision of blood

transfusion.

Nowicki PD et al (2018)% conducted a prospective study to compare intraoperative estimation
of blood loss using various methods and also evaluated a newer triton technique to measure
blood loss. A total of 55 pediatric patients who underwent posterior spinal fusion, single-event

multilevel surgery or hip reconstruction and whose expected intraoperative estimated blood loss
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was >200ml. with age <18 years were enrolled in the study. The methods used for blood loss
assessment  included the Triton system (Gauss Surgical), Gravimetric method and
Spectrophotometric assay (reference) method. A total of 781 surgical sponges were collected for
analysis. The mean preoperative haemoglobin level was 13.2g/dl. The Triton system was used to
measure blood loss on sponges and within canisters. Image analysis was performed using both
the standard Triton system. All laparotomy sponges were weighed using a calibrated scale and
the dry weight of the sponges was subtracted to compute the sanguineous fluid mass contained
within using Gravimetric method. The fluid mass was then computed to volume units assuming
1g/ml mean density conversion corresponding to blood loss mixed with irrigation. The measured
Spectrophotometric assay (reference method) was determined by direct measurement of the
sanguineous effluent extracted from the sponges using a validated extraction method. The mean
sponge count per case was 14.2. 1 patient required intraoperative blood transfusion and 19
patients underwent intraoperative cell saver blood transfusion. The average cell saver blood
volume returned was 138.6ml. On comparing the estimated blood loss by the gravimetric method
and assay (reference) method, the gravimetric method overestimated blood loss. On comparing
the estimated blood loss measurement between the Triton system and assay method, a
generalized agreement between the two methods was found. The Triton method had a slight
overestimation of blood loss. The researchers concluded that the Triton method was found to be
highly correlative and accurate in estimating intraoperative blood loss in pediatric orthopaedic
surgery patients.

Meesters M1, Burtman D, Van de Van PM, Boer C (2018)3* conducted a retrospective study
to evaluate the predictive value of thromboelastometry for postoperative blood loss in adult
cardiac surgery with cardiopulmonary bypass. 202 patients with more or less 500ml blood loss
after 6 hours of surgery were included in the study. Thromboelastometry was performed before
cardiopulmonary bypass and 3 minutes after protamine administration. In 181 patients bleeding
<500ml., the average amount of blood loss was 168ml. 6 hours and 410 ml. 24 hours after
surgery. In 21 patients with major blood loss i.e. >500ml. the average amount of blood loss was
890 ml. after 6 hours and 1530 ml. after 24 hours. The minor bleeding group received less red
blood cell transfusion in the operating room and in the ICU compared to patients bleeding

>500ml. The study showed that the preoperative and postoperative thromboelastomeric positive
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predicting value was poor, however the negative predicting value was high. They concluded that

thromboelastometry does not predict which patients are at risk for major postoperative bleeding.

Hong N and Park JY (2018)%® conducted a study to find specific risk factors for delirium
especially estimated blood loss during operations. 175 elderly patients (124 women and rest
men) who were admitted at the Department of Orthopedic Surgery, Hallym University Sacred
Heart Hospital, between May 2013 and May 2014 were enrolled in this study before they
underwent surgery. They were all 65 years old at the time of admission. The surgery was about
the bone treatment from fracture fixation to artificial joint. The confusion assessment method
was used to evaluate the patients for delirium. The amount of perioperative blood loss was
estimated using Mercuriali’s formula based on preoperative hematocrit and 5™ postoperative day
hematocrit. The estimated mean volumes of blood loss during operations were found to be larger
in delirium patients. It was concluded that risk factors for hyperactive and hypoactive delirium
are different and the estimated blood loss volumes during perioperative period might affect
hyperactive delirium but they do not seem to affect hypoactive delirium so estimated blood loss
can be considered as a risk factor for hyperactive delirium.

Tsai CY, Chang YJ, Wu TJ, Lai JP, Chen TY, Lin SS (2019)%¢ performed a retrospective
study to evaluate the volume of blood loss and operative time associated with management of
non growing patients with cleft lip and palate using bimaxillary orthognathic surgery designed
by a three dimensional (3D) computer-assisted simulation and navigation for othognathic surgery
(CASNOQOS) system and compare it with the traditional 2D system. A total of 53 (34 men and 19
women, age range-16-33 yrs.) skeletal class Il non growing cleft lip and palate patients who
underwent bimaxillary osteotomies between January 2010 and September 2017 at the
Craniofacial Centre of Kaohsiung Chang Gung Memorial Hospital were included in the study
out of which 30 patients were grouped under CASNOS system and 23 patients were grouper
under the traditional 2D system. The estimated blood loss for each surgery was assessed by
weighing the sponges and measuring the suction volume. The haemoglobin and hematocrit
levels were measured in all patients 1 day prior to surgery and one the 1% day postoperatively.
The actual blood loss was calculated by the Gross formula. The mean operative time was approx.

469 min. in the 2D group and approx. 384 min. in the 3D group, the difference being not
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statistically significant. The mean estimated blood loss was approx. 469.6 ml in 2D group and
approx. 506.7ml. in the 3D group, again the difference being not statistically significant. The
mean actual blood loss of the 3D group was significantly lower than that of the 2D group, with
the mean difference being 289.3ml. The mean preoperative haemoglobin was approx. 14.4g/dl in
2D and 14.0g/dl in 3D group while the mean postoperative Hb value was approx. 1g/dl in the
2D group and approx. 11.5g/dl in the 3D group which showed a statistically significant decrease
in the 2D group compared to 3D group. The mean preoperative hematocrit was approx. 43.3% in
2D and approx. 41.9% in the 3D group while the mean postoperative value was aprox. 32.7% in
2D and 33.7% in 3D group so a mean decrease in hematocrit on the 1% postoperative day was
24.7% in 2D group and 19.8% in the 3D group which showed significant decrease in the
traditional group compared to the CASNOS 3D group. So they concluded that the application of
3D CASNOS approach in orthognathic surgery for the management of complicated class I11 non
growing patients with cleft lip and palate significantly shortened the operating time and reduced

the actual blood loss in comparison with the traditional 2D methods.

Anya SU, Onyekwulu FA, Onuora EC (2019)%" conducted a double-blind, prospective,
nonrandomized, controlled study to compare visual estimation of intraoperative blood loss with
haemoglobin estimation. A total of 60 pregnant patients (age range 21 and 37 years and body
weight ranging from 62kg to 95kg) at term undergoing elective caesarian section under spinal
anaesthesia at the University of Nigeria Teaching Hospital Enugu, Nigeria were enrolled in this
study. In the operation theatre, the patient’s haemoglobin level was determined before and after
the surgery using the HemoCue201+ and a modified Gross formula was used to calculate the
blood loss. The researcher estimated the blood loss visually by counting the blood soaked
abdominal mops and gauze pieces and multiplying them by the estimated volume of blood each
would hold, fixed size mops and gauzes were used. A fully soaked and dripping abdominal swab
(10*10 inch) was taken as containing 100ml of blood while a piece of gauze (4*4 inch) was
assumed to contain 10ml. of blood. Blood lost to suction bottles and that lost in and around the
operating field mixed with amniotic fluid were also estimated. Abdominal mops and gauze
pieces not fully soaked were also estimated using the experience and expertise of the researcher.
The mean visually estimated blood loss and HemoCue calculated blood loss were 470ml. and

563ml. respectively. Visual estimation was less than HemoCue calculated blood loss
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(underestimation). The mean difference between both the methods was negligible (45.25ml.).
The discrepancy between the two methods increased when blood loss was >500ml. The study
showed that the visually estimated blood loss was closely related to HemoCue calculated blood
loss when the quantity of blood loss was <500ml. but as the blood loss increases above 500ml.

the error margin between visually estimated and HemoCue calculated blood loss widens.

Ghattas PJ%® conducted a clinical trial to provide a concise reproducible method of estimating
blood loss. Absorptive materials used commonly in orthopedic procedures were used to measure
the amount of saline absorbed at varied levels of saturation. These included a 30*30cm lap
sponge, 30*5 lap sponge, 4*4 Raytec, 2*2 surgical pattie and the peanut sponge. Methylene blue
dye and normal saline were used to create a colored medium for measure. The solution was then
placed into clearly marked graded cylinders. Each material to be tested was placed into the fluid
to an approximated percent saturation based on the visual coverage of the material. This was
done for 25, 50 and 100% saturation. The change in volume in the cylinder was measured in
each trial. The mean of 5 separate trials at each of the saturation intervals was calculated and
determined to be the mean absorptive value. The mean absorptive value was greatest for the
30*30 lap sponge at all three intervals of saturation with 61mls of volume absorbed at 100%
saturation. The peanut offered the lowest absorptive value with a max of 1ml at 100% saturation.
Both 25 and 50% saturation data points could not be reliably be measured as the amount of
visual coverage was indiscernible. Through this clinical trial using the volumes absorbed by
commonly used materials, the practice of estimating intraoperative blood loss was refined to

offer valid endpoints for identifying the need for blood products.
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Materials and Method

Eligibility criteria
Inclusion criteria:-
» All elective procedures performed under general anesthesia under 60 years of age

+ Patients without any systemic disorder

+ Patients willing to be included in the study

Exclusion criteria:-
» Surgeries performed under local anesthesia
 Patients with bleeding disorders
 Patients taking anticoagulants
» Acute or chronic anemia
* Haemoglobin below 10 mg/dI

» Patients with sudden and/or massive blood loss (as they require RBC transfusion in an
emergent situation often before blood loss could be estimated or haematocrit could be

sent)
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Materials:-

Armamentarium:
* Pre-weighed and pre-measured dimension Gauge and Sponges
» Weighing machine
* Normal saline
* Syringe
+ Calibrated Suction bottle

« Hematological investigations (Hb, HCT, RBC)

Method:-

Study Design:

« Patients reporting to the Out Patient Department of Oral and Maxillofacial Surgery,
Babu Banarasi Das College of Dental Sciences, Lucknow undergoing surgery under
general anesthesia were included in this study.

Method of collection of data:

The patients under study were ASA Class | and relatively healthy ASA Class Il patients. RBC
count, haemoglobin, haematocrit value and body weights were taken pre-operatively and

immediate post-operatively for all patients.
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Methodology:

1. The pre-operative and post-operative RBC count, haemoglobin, hematocrit values and
body weight were recorded.

2. The intra-operative blood loss was measured in milliliters.
» 30 patients (n=30) were included in the study.

« After routine laboratory and radiological investigations and written consent, pre-
anesthetic evaluation was done. The patient was prepared as per the routine aseptic
protocol and under laryngoscopic assisted intubation, general anesthesia was

administered.

* During the surgery Gravimetric method of blood loss estimation was used based on the

assumption that 1ml of blood weighs 1.06 gm.

+ Swabs were moistened with known quantities of normal saline. The swabs were weighed
as soon as possible after contamination with blood so that the loss by evaporation is
minimized®. The difference in weight between each blood stained sponge and the average
weight of a dry one of similar size was recorded in grams and was taken to represent
milliliters of blood lost. Some additional allowance were made for blood on gowns, large

drapes and other sites which cannot be weighed on the basis of archive data®.

* Volume of suction was taken as it is an essential and an accurate measure of frank
haemorrhage provided the loss is contained. Allowance was made for any fluid used for

washing.

* Intra-operative blood loss was quantified by measuring the amount in the suction bottle
and weighing the blood soaked gauge.

* The actual blood loss was calculated from a modification of the Gross formula given

below?-
Actual blood loss = Blood volume[Haematocrit(i)-Haematocrit(f)/Haematocrit(m)]

Where, Haematocrit(i) = initial haematocrit
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Haematocrit(f) = final haematocrit
Haematocrit(m) = mean haematocrit
Blood volume is calculated from the body weight,
Blood volume=Body weight in kgs*70ml/kg

» Therefore, for each patient the clinically EBL and the calculated ABL were used to

calculate the difference in blood loss.

» Patient’s characteristics, duration of surgery, intra-operative blood loss, pre-surgical and
post-surgical changes in blood constituents (RBC count, haemoglobin and haematocrit),
number of units of whole blood requested, cross matched and used, procedure were
recorded.

Changes in blood constituents due to surgery were calculated and analyzed by a paired t test.
Pearson’s correlation coefficient was used to detect correlation between blood loss and various

parameters. A P value of <0.05 was considered significant.
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Parameter assessment:

Patients for surgery were selected irrespective of gender, religion or socio-economic status. The

parameters assessed included-

Pre and immediate post-operative-

1
2
3.
4

Red blood cell count
Haemoglobin
Haematocrit

Body weight

Intra-operative-

S.
6.

Volume of infusion fluid

Volume of blood loss
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Photographs

Preoperative Photographs:-
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Intraoperative Photographs:-

Volume of suction
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Postoperative Photographs:-
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RESULTS



Results

Data was analyzed using SPSS version 21, IBM Inc. Descriptive data was reported for each
variable. Descriptive statistics such as mean and standard deviation for continuous variables

was calculated.

Summarized data was presented using Tables and Graphs. Shapiro Wilk test was used to
check the normality of the data. As the data was found to be normally distributed bivariate
analyses was performed using paired t test for comparison of pre and post value change and
correlation among continuous variable was assessed using Pearson correlation test. Level of

statistical significance will be set at p-value less than 0.05

Table 1: Mean age of the study population

N Minimum Maximum Mean Std. Deviation

AGE 30 8 57 25.40 12.934

In this study, mean age of the study population was found to be 25.40+£12.93 years.

Mean age

40 -

30 -

0 T T T T
Minimum Maximum Mean Std. Deviation

Graph 1:
The present study was conducted on a sample of young to adult patients with age ranging
from 8 years to 57 years.
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Table 2 : Genderwise distribution of mean age

GENDER Mean N Std. Deviation
Female 25.89 9 14.287
Male 25.19 21 12.679

In this study, among 9 females, mean age was found to be 25.89+14.28 years whereas among

21 male subjects, mean age was found to be 25.19+12.67 years.

30 -

25

20

15

10

N\

Gender wise distribution of mean age

25.89

25.19

Female

Graph 2:

The present study included 21 males and 9 females with mean age of approximately 25 years.
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Table 3: Pre and postoperative comparison of the body weight of the study population

Body weight Mean N Std. Std. Error | Mean Std
Deviation Mean difference deviation
Pre 43.843 | 30 12.3455 2.2540 1.33 0.86
Post 42513 | 30 12.1882 2.2252
P <0.0001 S
value

Pre-operative and post-operative comparison of the body weight using Paired t test showed
statistical significant difference as p<0.05 i.e body weight decreased significantly post-
operatively.

Mean Body weight in kg

42.513

45 -
40 -
35 +
30 -
25
20 -
15 A
10 -

Pre Post

Graph 3:

In the present study, comparison of patient’s body weight pre-operatively and post-
operatively was done using paired t test which showed significant statistical difference
between the body weight.
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Table 4: Pre and postoperative comparison of the Hb of the study population

Hb in gdl Mean N Std. Std. Error | Mean Std
Deviation Mean difference deviation
Pre 12.007 | 30 1.2329 2251 0.81 0.52
Post 11.193 | 30 1.3120 .2395
P <0.0001 S
value

In this study pre and post-operative comparison of the Hb using Paired t test showed

statistical significant difference as p<0.05 i.e. Hb decreased significantly post-operatively.

14

12

10 -

Mean Hb in gdi

[
N

[=]

~

11.193

Pre

Post

Graph 4:

In the present study, comparison of patient’s Hb pre-operatively and post-operatively was

done using paired t test which showed significant statistical difference between the Hb

values.
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Table 5: Pre and post-operative comparison of the RBC count of the study population

RBC in million | Mean N Std. Std. Error | Mean Std

cm Deviation Mean difference deviation
Pre 4.3967 | 30 49159 .08975 0.43 0.34
Post 3.9640 | 30 55085 .10057

P <0.0001 S

value

In this study pre and post-operative comparison of the RBC count using Paired t test showed

statistical significant difference as p<0.05 i.e RBC count decreased significantly post-

operatively.

4.5 -

3.5 -

2.5 A

1.5 A

0.5 -

RBC count

4.3967

3.964

Pre

Post

Graph 5:

In the present study, comparison of patient’s RBC pre-operatively and post-operatively was

done using paired t test which showed significant statistical difference between the RBC

counts.
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Table 6: Pre and post-operative comparison of the HCT value of the study population

HCT Mean N Std. Std. Error | Mean Std
Deviation Mean difference deviation
Pre 35.490 | 30 3.6705 6701 2.8 1.7
Post 32.653 | 30 3.7217 6795
P <0.0001 S
value

In this study pre-operative and post-operative comparison of the HCT using Paired t test
showed statistical significant difference as p<0.05 i.e HCT decreased significantly post-

operatively.

Mean HCT

32.653

49
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Graph 6:
In the present study, comparison of patient’s HCT pre-operatively and post-operatively was
done using paired t test which showed significant statistical difference between the HCT

values.
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Table 7 : Descriptives of actual blood loss, estimated blood loss and total volume of infusion

fluid
N Minimum | Maximum | Mean Std. Deviation
ABLmI 30 .00 636.77 266.6533 159.68417
EBLmI 30 25.40 1350.70 343.2367 286.97094
FLUIDmI 30 1000.0 1600.0 1213.333 267.4701

Mean actual blood loss was found to be 266.65+159.68 ml, mean estimated blood loss was

found to be 343.23+286.97 ml and mean total infusion fluid volume was found to be

1213+267.47 ml.

Mean ABL,EBL and infusion fluid volume
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B Mean

Std. Deviation

Graph 7:

In the present study, comparison of patient’s ABL and EBL post-operatively was done using

paired t test which showed significant statistical difference.
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Table 8 : Descriptives of surgery time in minutes

N Minim Maxim Mean Std.
um um Deviation
SURGERY- 30 40.0 120.0 56.000 | 21.1888
min

In this study, mean time for performing the surgery was found to be 56 minutes with the SD

of 21.18.

120 +

100 -

60 -

20 -

SURGERY-min

Z1

Minimum

Maximum

Mean

Std. Deviation

Graph 8:

In this study, the time of surgery varied from a minimum of 40 min. to a maximum of 120

min.
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Table 9 : Correlation of Body weight, Hb, RBC count and HCT with Actual blood loss

Weight Hb RBC HCT
count
ABLmI | Pearson Correlation 120 604 -.047 832"
Sig. (2-tailed) 527 .0001* .805 .0001*
N 30 30 30 30

In this study, correlation among body weight, Hb, RBC count and HCT with Actual blood
loss was calculated using Pearson correlation. There was a moderate positive correlation

between actual blood loss and Hb with p the p value of < .0001. Whereas strong positive
Negative

correlation was found between ABL and HCT with the p value of <0.0001.

correlation was found between ABL and RBC count though it was not significant.
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Table 10 : Correlation of Body weight, Hb, RBC count and HCT with Estimated blood loss

Weight Hb RBC count | HCT
EBLmI Pearson Correlation .095 216 .043 .186
Sig. (2-tailed) 616 251 821 326

N 30 30 30 30

In this study, correlation among body weight, Hb, RBC count and HCT with Estimated blood

loss was calculated using Pearson correlation. Positive correlation was found between EBL,

body weight and RBC count, Hb and HCT though they were not statistically significant.
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Table 11: Correlation of Body weight, Hb, RBC count and HCT with infusion fluid volume

Weight Hb RBC HCT
count
FLUID ml | Pearson Correlation 127 -.169 134 .035
Sig. (2-tailed) 504 372 480 .855
N 30 30 30 30

In this study, correlation among body weight, Hb, RBC count and HCT with Infusion fluid
volume calculated using Pearson correlation. Positive correlation was found between EBL,

body weight and RBC count and HCT though they were not statistically significant and

negative correlation was seen with fluid volume and Hb.

46



DISCUSSION



Discussion

Blood loss during any surgical procedure is a concern for both the surgeon and the anaesthetist.
Precise estimation of blood loss thus becomes crucial for maintenance of intra and postoperative

homeostasis.

Excessive bleeding can be distressing and may result in delayed completion of the
procedure. Heavy blood loss compromises wound healing and predisposes it to infection. The
bleeding risk of any dental procedure varies with how easy it is to access the site and apply
haemostatic measures. For a simple procedure, local haemostatic measures are enough to control
bleeding from the potential sites of haemorrhage. In contrast, there may be little or no access to
bleeding sites following deep head and neck surgeries. Another complication that may arise
during surgery is patients with known history of coagulopathies. Such abnormalities are among
the major problems encountered in the surgical procedures. Although most of the patients have
no intrinsic abnormalities of homeostasis but their underlying disease or therapy of the disease

may pose significant bleeding problems.

Several assessments have been proposed for measuring blood loss during surgery. Gatch and
Little in 1924 were the first to report the measurement of blood loss during some of the more
common operations in general surgery**. Blain, in 1929 commenting on his experience with
3000 transfusions noted that “the amount of blood lost during operations is often several times
greater than that estimated by the surgeon”. Wangensteen in 1942 used gravimetric method“®.
Jansen H in 1978 introduced the photometric method®. The Triton system is the most recent
method of blood loss assessment®3,

Of various methods that have been tried for estimation of intraoperative blood loss, most
popular have been the gravimetric, volumetric, colorimetric, visual estimation methods and
measuring the difference between pre and post-operative plasma volumes. Other techniques
include spectrophotometry, intraoperative haemoglobin monitoring, electrical conductivity, urine
strip method etc. However, none of the method can be considered gold standard. Each method
has its own merits and limitations. Intraoperative blood loss estimation is subjective and often

unreliable because of inaccuracies in measurement from swabs and drains, intercompartmental
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fluid shifts during surgery and the dilutional effects of crystalloids. This study aims to generate a
reliable method for estimation of blood loss during surgery using gravimetric and volumetric

method.

A total of 30 patients were enrolled in this study. 2 of our patients underwent surgery for
malignancy, 6 were trauma patients, 9 patients had undergone surgery for TMJ ankylosis, 5
underwent surgery for treatment of oral submucous fibrosis and 1 for orthognathic surgery. Rest
7 patients underwent surgery for various soft and hard tissue pathologies like ameloblastoma,
peripheral giant cell granuloma, fibrous dysplasia, maxillary sinusitis, oroantral fistula repair and
correction for residual deformity.

In this study we have used the weight method for calculating blood loss which is
scientifically logical and widely applied method for measuring blood loss. Weighing surgical
sponges, gauze pads, gowns and drapes and measuring drainage containers are the most
commonly employed and reliable direct method for blood loss assessment. It must also be
remembered that the weighing method estimates only the minimal blood loss and is the minimal
amount of whole blood that should be replaced.

In all the patients we have used infiltration of adrenaline 1:200,000 for upto 15 mins. prior
to the surgical incision with normotensive anaesthesia. The meta-analysis of Hardwicked et al.
has proven that adrenaline infiltration can reduce bleeding during reduction mammaoplasties and
the outcome, safety and efficacy does not depend on the size/ extent of the lesion or the tissues

involved?®.

The present study was conducted on a sample of young to adult patients age ranging from
8yrs. to 57yrs. The result failed to show any significant age-related difference in blood loss
parameters. This can be explained by the fact that unanticipated blood loss is mostly associated
with coagulopathies and other systemic disorders and does not correlate with patient age.
Hypothermia and hypocalcemia are factors that may induce coagulopathy. Temperatures less
than 34°C and serum ionized calcium concentrations less than 0.9mmol/l have been identified as
significant contributors. The ability to effectively warm the patients from a temperature drop that
often occurs following anesthesia induction and surgical preparation may explain the lack of

association between decreased temperatures and blood loss?°. Accurate blood loss assessment is
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necessary for patient care in both intraoperative and postoperative settings. Proper critical care
includes blood volume management and determination for blood product replacement and is
therefore highly dependent on an accurate assessment of EBL. This initiative is especially

important in pediatric patients who have a lower haemodynamic reserve as compared to adults.

This study included 21 males and 9 females. No statistically significant differences based
on gender were found in the intraoperative blood losses and pre and immidiate post-operative
haemoglobin and haematocrit changes showing an absence of correlation between gender,

severity of hypovolemia and transfusion requirements.

Our analysis revealed a significant association between greater blood volume loss and
decreasing weight. The mean preoperative body weight was 43.8 kg which decreased to 42.5 kg
postoperatively. Total blood volume in body varies according to body weight (Total blood
volume is 90ml/kg in newborn, 80ml/kg in infants, 70ml/kg in children and adults). So just by
calculating volume of blood loss, the need for blood replacement cannot be predicted since an
adult weighing 70kg with a blood loss of 500ml. shows an insignificant loss and may not require
blood transfusion while a 20kg boy with similar blood loss of 500ml. may show a significant loss
of blood volume which can even be life threatening*’. Wang M et al. in their study on Chinese
patients investigated the effects of body mass index on blood loss and found that patients with
low and normal weight lost more blood per kg of their weight and had higher total transfused
volume compared to the obese group™.

Pre and immidiate post-operative comparison of haemoglobin showed significant
difference in this study. Post-operative value of haemoglobin decreased with increasing blood
loss. According to other studies, most patients are in positive fluid balance postoperatively and
experience an initial downward “haemoglobin drift” followed by recovery as this fluid is
mobilized. These variations can result in haemoglobin changes of greater than 2g/dl that occur
over several days despite a stable red cell mass, making reliance on haemoglobin values alone a

poor strategy?.

In this study the mean preoperative haemoglobin value decreased from 12.007gm% to
11.193gm% postoperatively so there was a difference of approximately 1% seen for blood loss

upto 1500ml. In some cases the Hb is seen not to alter much with blood loss. In many cases
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general anesthesia appears of itself to cause a fall in Hb of the venous blood. This may not be
complete until some twenty minutes or more have elapsed from the moment of induction of
anesthesia. In many individuals anesthesia in the absence of very marked falls in blood pressure
is also associated with fluctuations in venous Hb, such fluctuations are usually falls but
occasionally there is a rise in the level of mean operative Hb. In any operation, marked variation
in the value of venous Hb can occur in short period of time. The origin of this may be
summarized: Hb alterations due to anesthetic drugs and their effects; Hb falls due to
haemorrhage and compensatory haemodilution; Hb falls due to infusions and transfusions; Hb

falls due to vasodilatory hypotension®?.

Further, quite marked fluctuations in Hb can occur throughout the course of the operation
due to fluctuations in blood pressure, level of anesthesia and reflex stimulation, infusions,
transfusions and perhaps as a result of previous medication. From moment to moment, the
haemodilution associated with fluid infusions alters the haemoglobin of the shed blood. The
magnitude of such error will be affected by the following factors: Volume of circulating blood
and hence also the rate at which haemorrhage is occurring; total volume of infused fluid during
the operative period , its rate of redistribution throughout the body and its rate of clearance from
the body; the rate at which infusions are administered etc'?.

The red blood cell count in this study showed significant reduction postoperatively from
mean value of 4.3 million/mm?3 to 3.9 million/mm?3. As the blood loss increases the RBC count
decreases. The replacement of lost blood using fluids during and after surgical operations causes
compensatory increase in plasma volume but there is no increase in the number of red cells.

Without blood transfusion the red cell volume does not return to normal for several weeks®.

Pre and immidiate post-operative comparison of haematocrit showed significant difference
in this study. There was approximately 3% reduction in the mean pre-operative value of
haematocrit from 35.4 % to 32.6% with increased blood loss (for blood loss less than 30% of
blood volume or 1500ml). Elipe and Ponniah in their study showed that differences in pre and
post-operative haematocrit values and deductions of blood loss by the Gross formula are
invaluable, the formula stated that actual blood loss equals blood volume multiplied by the
difference in pre and post-operative haematocrit values and divided by mean of both haematocrit

values; blood volume was calculated by multiplying body weight in kilograms by 70ml/Kkg.
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However, the values are difficult to correlate with exact intraoperative blood loss due to
intraoperative blood transfusion and crystalloid infusion as well as post-operative blood losses/
fluid dilutions. Hence, clinical estimates of intraoperative blood loss are more useful. Maximum
allowable blood loss can be calculated as a proportion using the patient’s preoperative
haematocrit and the lowest acceptable haematocrit (usually 25%) by the formula: {(preoperative
haematocrit-25)/preoperative haematocrit}*estimated blood volume. Hence, if the blood loss

exceeds the calculated amount, blood transfusion may be required*’.

The average operating time in this study was 56 min. It did vary with the type of surgery
since treatment of malignancies took longer time duration compared to the other soft and hard
tissue surgeries. The relationship between operative time and EBL is a strong linear one i.e blood
loss consistently increases over time. The majority of blood loss is expected to occur in the
beginning of the procedure. Blood loss decreases as the wounds get sutured. The longer surgical
time observed in this study could be explained by the complexity of the procedures and

surgeon’s experience.

The result showed that operation for excision of malignant soft tissue recorded the highest
amount of blood loss and the longest duration of surgery on the whole , this was mainly due to
the large dimension and extent of the tumor involved. Revascularization of abnormally
proliferating cells and local spread of the lesion also contributed to increasing bleeding episode

seen in our patients.

It is not surprising that, in the hard tissue surgeries, the duration of surgery and the
amount of blood loss were particularly highest for trauma or TMJ ankylosis cases. Treatment of
these facial fractures involves the dissection and detachment of soft tissues and the reflection of
the mucoperiosteum overlying the bones and these result in appreciable bleeding. Open
reduction and internal fixation of these bony segments are actually major surgeries especially
when multiple sites are involved and the number of fracture sites will determine the duration of

surgery and consequently the amount of blood loss.

Studies have shown that a wider nasal floor mucosa repair in the palate causes more
bleeding which is further exacerbated by the diffuse and multiple blood supply of the palate
when compared to skin of the lip. On the contrary, the relatively less bleeding seen in operations
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involving maxillary tumors may be due to the fact that most of the tumors were removed by
intraoral approach. For maxillary lesions, resections were performed after which the defect was

covered with sofra-tulle-wrapped gauze while rehabilitation was accomplished with obturators®.

The formula method described by “Gross” for calculation of blood loss is popular among
surgeons. As blood loss is occurring, the patient’s circulating volume will tend to fall. However,
the simultaneous shift of fluid into the circulating compartment and fluid administered peri-
operatively maintain the circulating volume, although with increasingly more dilute blood and
the haematocrit gradually falls. The RBC loss, as haemorrhage, continues logarithmically. It was
found that the Gross equation closely approximated the logarithmic one unless there was
substantial or brisk haemorrhage causing the formula to drift from the normal baseline. The
Gross equation reflects actual postoperative blood loss to some extent. However, the Gross
equation does not involve Hb-related factors. Actual blood loss and anemia are revealed by the
calculated peri-operative volume and the changing haematocrit which may be the limitation of

this method?.

The present study revealed large difference between the clinical measurement of blood
loss using the gravimetric and volumetric method i.e. EBL and the blood loss calculated by the
Gross formula using the haematocrit values i.e. ABL. The result found was significantly
different. Between the two, EBL method can be considered more reliable for assessing blood loss

in maxillofacial surgical procedures.

Blood is a scarce resource. It is transfused to increase the haemoglobin content and
improve oxygen delivery thereby preventing tissue hypoxia. In this study, none of our patients
required blood transfusion postoperatively. All the patients lost blood less than 1500ml. which
was replaced using crystalloid infusions. As large volume (about 75%) of crystalloid leaves the
circulation into the interstitial space, the volume of crystalloids required to replace blood loss is
larger than the volume of blood lost so as a rule blood loss needs to be replaced with 3 times the

volume of crystalloids*’.

Apart from maintaining homeostasis, care must be taken to prevent excessive blood
losses by avoiding major blood vessels. The approach to a lesion via avascular planes as well as

subperiosteal dissections for non-invasive lesions and safety margin sacrifice of tissues in
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infiltrative lesions are excellent methods of minimizing intraoperative bleeding®. Considering the
fact that blood transfusion carries unwanted side effects and in addition of the usual
complications, some studies show an increase in the frequency of the cancer recurrences and a
higher incidence of postoperative infections. Also since blood is a limited resource, inappropriate
use of blood must be discouraged; although appropriate blood transfusion can be life saving.
Blood wastage can be avoided by paying more attention to the expected blood loss and using

preset criteria for homologous blood administration.

The accurate assessment of blood loss is absolute necessary since underestimation
can lead to delayed replacement resulting into hypoperfusion leading to decreased capillary
filling and acidosis which further leads to decreased delivery of oxygen to tissues, resulting in
delay in achieving the goals of cellular resuscitation and increased morbidity and mortality
while overestimation of blood loss would lead to unnecessary transfusion, volume overload and

cardiac failure®°,

Possible sources of bias might have been incomplete measurements of blood loss, blood
coagulating before reaching the suction system or blood loss resulting from blood extractions
(used for laboratory analysis). The assumption must therefore be made that the actual blood loss
during any surgical procedure is more than it is measured. The “concealed” haemorrhage
revealed by red cell volume studies, does not appear outside the body. It presumably consists of
leaking of blood into the tissue spaces around the operation site, in the incision and due to the
immobilization of blood in vessels proximal to ligatures. Although this blood is within the body

confines it is unavailable blood and is lost to the circulation®.

One of the causes of errors in calculating blood loss may be because of the use of
slightly variable size of the gauze. To prevent such errors in measuring intraoperative blood loss,
it is recommended to always use a standardized size of gauzes and if there is any change in size
then it should be notified, as any change will lead to discrepancy in estimation of blood loss
which can prove fatal not only in a healthy patient but also in pediatric and geriatric patients who

have limited cardiopulmonary reserves®.

Strengths of the current study include an appropriate analysis with uniform method for

estimating blood loss in a specific patient population who undergo maxillofacial surgical
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procedures leading to high blood loss. This method of blood loss assessment helps minimize
variability and bias in the overall result and maybe more applicable to clinical practice. The goal
of this study was to provide theoretical and practical support for the most reliable method for
blood loss estimation.

Finally to again stress that accurate replacement of whole blood acts as a prophylaxis
against circulatory collapse and also aids in decreasing postoperative morbidity. “Less amount of
blood is required to prevent hypotension than to correct it”; therefore ideally, blood should be

replaced as it is lost, thus helping to maintain cardiovascular homeostasis.

Within the framework of Patient Blood Management as a multidisciplinary and
evidence-based treatment concept, the recording of blood loss is becoming increasingly
important. PBM is based on three main pillars: 1) Anaemia management 2) Minimizing blood

loss and increased use of donor blood saving strategies 3) Rational use of blood reserves*34°

Patients undergoing major maxillofacial surgical procedures are at risk for severe
bleeding and may require blood transfusion due to anatomic features of the surgical area
(vascular proximity), complexity of surgical procedure, duration of surgery, tumor
characteristics, perioperative hypothermia, metabolic derangements and intraoperative dilutional
coagulopathy (blood transfusions and fluid administration). It is therefore crucial for both the
surgical and anesthesia team to delineate perioperative interventions targeted to minimize

perioperative blood loss.

The recording of intraoperative blood loss plays a central role in the daily routine of
clinicians. Estimates of blood loss can improve operative management and should become much
more widespread. Not only do they make for accuracy in surgical care but also they promote a

healthy attitude on the part of surgeon to blood loss and conservation.
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CONCLUSION




Conclusion

Within the scope and limitations of this study, the following conclusions were drawn:

e The gravimetric and volumetric estimation of blood loss during surgery is an inexpensive
and reliable method and can be used to determine minimal blood loss which needs to be
replaced.

e The parameters such as body weight, haemoglobin, haematocrit, RBC count decrease
with increase in intraoperative blood loss.

e Blood loss is directly proportional to time of surgery.

e Crystalloid infusions can be safely used to increase depleted circulating volumes upto
1500ml. of blood loss.

The recording of intraoperative blood loss plays a very vital role in the daily routine of
clinicians. Based on these estimations, patient’s treatment and infusion and transfusion decisions
can be made. Consequently for the patient’s safety we should aim for the highest possible

accuracy of measurement.
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Babu Banarasi Das College of Dental Sciences,
BBD City, Faizabad Road, Lucknow - 226028 (INDIA)
Dr. Lakshmi Bala

Professor and Head Biochemistry and
Member-Secretary, Institutional Ethics Committee

Communication of the Decision of the VII" Institutional Ethics Sub-Committee

IEC Code: 35 BBDCODS/01/2019
Title of the Project: Assessment of Intraoperative Blood Loss During Oral and Maxillofacial Surgical
Procedures and its Implications.

Principal Investigator: Dr. Ishita Srivastava Department: Oral & Maxillofacial Surgery
Name and Address of the Institution: BBD College of Dental Sciences Lucknow.

Type of Submission: New, MDS Project Protocol

Dear Dr. Ishita Srivastava,

The Institutional Ethics Sub-Committee meeting comprising following four members was held on
10" January 2019.

1 Dr. Lakshmi Bala Prof. and Head, Department of Biochemistry, BBDCODS,
" Member Secretary Lucknow
? Dr. Amrit Tandan Prof. & Head, Department of Prosthodontics and Crown &
" Member Bridge, BBDCODS, Lucknow
3 Dr. Rana Pratap Maurya Reader, Department of Orthodontics & Dentofacial Orthopedics,
" Member BBDCODS, Lucknow
Dr. Sumalatha M.N. Reader, Department of Oral Medicine & Radiology,
Member BBDCODS, Lucknow

The committee reviewed and discussed your submitted documents of the current MDS Project Protocol in

the meeting.
The comments were communicated to PI thereafter it was revised.

Decisions: The committee approved the above protocol from ethics point of view.
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BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES
(FACULTY OF BBD UNIVERSITY), LUCKNOW

INSTITUTIONAL RESEARCH COMMITTEE APPROVAL

The project titled “Assessment of Intraoperative Blood Loss During
Oral and Maxillofacial Surgical Procedures and its Implications.”
submitted by Dr Ishita Srivastava Post graduate student from the
Department of Oral & Maxillofacial Surgery as part of MDS Curriculum
for the academic year 2018-2021 with the accompanying proforma was

reviewed by the Institutional Research Committee present on 26"

November 2018 at BBDCODS.

The Committee has granted approval on the scientific content of the

project. The proposal may now be reviewed by the Institutional Ethics

Committee for granting ethical approval.

\es )

Prof. Vandana A Pant Prof. B. Rdjkumar
Co-Chairperson Chairperson




Babu Banarasi Das College of Dental Sciences
( Babu Banarasi Das University)
BBD City, Faizabad road, Lucknow — 227105 (INDIA)

Patient Information Document (PID)

1. Study title

Assessment of Intraoperative Blood Loss During Oral and Maxillofacial Surgical

Procedures and Its Implications.

2. Invitation paragraph
You are requested to take part in this research study, therefore if you agree it is important
for you to understand why the study is being done and what it will involve. Please take
time to read the following information carefully and discuss it with friends, relatives and
your treating physician/family doctor if you wish. Ask us if there is anything that is not
clear or if you would like more information. Take time to decide whether or not you wish
to participate .

3. What is the purpose of the study?

The purpose of this study is to estimate blood loss during oral and maxillofacial surgical
procedures and to establish its correlation between gravimetric/volumetric estimation of
blood loss with changes in pre op and post op blood values.

4. Why have you been chosen?
You have been chosen for this study as you will be treated for your ailment by surgical
procedure as deemed necessary. This will result in some amount of blood loss. As you
get the treatment you also fulfill the criteria to be included in the study .

5. Why would you take part?
Your participation in the research is entirely voluntary. However, as the study doesn’t
warrant any additional procedure or a new procedure to be performed on you apart from
one additional blood sample post operatively to do comparisons required for the study. If

you participate, you will be given this information sheet to keep and will be asked to sign



a consent form. You won’t be asked for any additional follow up visits. The results of the
study would help us judge the need of any additional blood to be transfused after a
procedure based on time, extent etc. this would eventually help mankind to be treated in a
better way. However, during the study you still are free to withdraw at any time and
without giving a reason.
6. What will happen to you if you take part?

You will not be under any additional risk throughout the procedure and will not be
subjected to any direct benefit from this study but instead the conclusions which come

out will help the mankind.

7. What would you have to do?
A preoperative blood investigation is required for all surgeries performed under general
anesthesia. You have to go for an additional blood sample immediately after surgery
which we ensure, will be performed using a sterile needle.

8. What is the procedure that is being tested?
The blood investigations will be done prior to the surgery. During the surgery,
gravimetric/volumetric estimation of blood loss method will be used to calculate accurate
amount of blood loss. An additional blood sample will be collected immediately after
surgery to assess the changes in blood counts depending on the amount of blood loss and
thus the need for blood transfusion will estimated.
9. What are the interventions for the study?
A pre operative blood investigation is required for pre anesthetic evaluation. An
additional blood sample is required post operatively which brings risk of needle stick
injury. However, we assure you that the collection of post operative blood sample will be
done using sterile syringe. You will not be asked for any additional follow up visits.
10. What are the side effects of taking part?
There are no side effects on patients of this study.
11. What are the possible disadvantages and risks of taking part?
The only disadvantage is an additional prick for collection of blood sample immediately
after surgery which risks it to the associated needle stick injury. However ,we assure you

that the sample collection will be done using sterile syringe.



12. What are the possible benefits of taking part?
There are no monetary benefits as such for taking part in our study, however, the

conclusion which comes out will instead help the mankind with better post operative care

13. What if new information becomes available?

If additional information becomes available during the course of the research it will not
affect your participation as your participation ends as soon as additional blood sample is
collected post operatively. If you decide to withdraw, your researcher will make
arrangements for your withdrawal. If you decide to continue in the study, you may be
asked to sign an updated consent form.

14. What happens when the research study stops?

If the study stops/finishes before the stipulated time, this will be explained to you.

15. What if something goes wrong?
If any severe adverse event occurs, or something goes wrong during the study, the
complaints will be handled by reporting to the institution (s), and IEC.

16. Shall I take part in this study be kept confidential?

Yes it will be kept confidential.

17. What will happen to the results of the research study?

The result of the study will be published in the indexed journal. Your identity will be kept

confidential in case of any report/publications

18. Who is organizing the research?
This research study is organized by the candidate and Department of Oral &
Maxillofacial Surgery, Babu Banarasi Das College of Dental Sciences, BBD University,

Lucknow.

19. Will the results of the study be made available after study is over?

Yes, only the data obtained will be published



20. Who has reviewed the study?
The study has been reviewed and approved by the Head of the Department and the IEC of
the institution.

Thankyou for your participation.

Contact for further information

Dr. Ishita Srivastava Dr. Laxmi Bala
Department of Oral and Maxillofacial Surgery Secretary Ethics committee
isrivastava7@gmail.com bbdcods_iec@gmail.com

BBDCODS, Lucknow.

Name of principal investigator..................cooooiiiiiiiiii.

Signature of principal investigator .................cooeviiiinn..
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GUARDIAN INFORMATION DOCUMENT

Title : ASSESSMENT OF INTRAOPERATIVE BLOOD LOSS DURING ORAL AND
MAXILLOFACIAL SURGICAL PROCEDURES AND ITS IMPLICATIONS

Your child is requested to take part in this research study. It’s up to you to decide whether you
want your child to take part in the study or not. Kindly read all the information carefully and

discuss and clear all your doubts before giving your consent.

The aim of our study is to estimate blood loss during oral and maxillofacial surgical procedures
and to establish correlation between gravimetric/volumetric estimation of blood loss with

changes in pre op and post op values of haematocrit, haemoglobin, body weight and RBC count.

Taking part in this research is entirely voluntary. It is upto you to decide whether or not to take
part. If you allow your child to take part in this study , you will be given this information sheet to
keep and will be asked to sign a consent form. If you decide to take part you are still free to

withdraw at any time and without giving any reason.

Your child’s participation in the study may help others, because his/her participation will help
us determine if the study procedure is efficacious.

The information collected about your child will be kept confidential but it may be looked at by

people from IEC to check the study is being carried out correctly.

The result of the study will be published in the indexed journal without revealing your identity.

There is no sponsorship for the study.
HOD/IEC of institution has reviewed and approved the study.

Thanking you for taking part in study.



Contact address:

Dr. Ishita Srivastava

Department of Oral and Maxillofacial Surgery
isrivastava7@gmail.com

BBDCODS, Lucknow.

Name of the principal investigator -

Signature of principal investigator-

Dr. Laxmi Bala
Secretary Ethics committee

bbdcods ice@gmail.com

Date:
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Babu Banarasi Das College of Dental Sciences
(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Consent Form (English)

Title of the Study ...........

Study Number........

Subject’s Full Name..........

Date of Birth/Age .........

Address of the Subject.........................

Phone no. and e-mail address..................

Qualification ..........c.cooviiiii i

Occupation: Student / Self Employed / Service / Housewife/
Other (Please tick as appropriate)

Annual income of the Subject...

Name and of the nominees(s) and hIS relatlon to the subject.................. (For the purpose of
compensation in case of trial related death).

1.

| confirm that | have read and understood the Participant Information Document dated
........ for the above study and have had the opportunity to ask questions. OR I have been
explained the nature of the study by the Investigator and had the opportunity to ask
questions.

| understand that my-participation in the study is voluntary and given with free will
without any duress.and that I am free to withdraw at any time, without giving any reason
and without my medical care or legal rights being affected.
| understand that the sponsor of the project, others working on the Sponsor‘s behalf, the
Ethics Committee and the regulatory authorities will not need my permission to look at my
health records both in respect of the current study and any further research that may be
conducted in relation to-it, even if | withdraw from the trial. However, | understand that my
Identity will not be revealed in any information released to third parties or published.
| agree not to restrict the use of any data or results that arise from this study provided such
a use.is only for scientific purpose(s).
| permit the use of stored sample (tooth/tissue/blood) for future research. Yes [ ] No|[ ]

Not Applicable [ ]

| agree to participate in the above study. | have been explained about the complications and

S|de effects, if any, and have fully understood them. | have also read and understood the
participant/volunteer’s Information document given to me.

Signature (or Thumb impression) of the Subject/Legally Acceptable
Representative:.................

Signatory‘s Name................ Date ..........
Signature of the Investigator..................... Date...........
Study Investigator's Name............ccccveeenen. Date...........
Signature of the witness........................ Date...........

Name of the witness................oovevieienis
Received a signed copy of the PID and duly filled consent form
Signature/thumb impression of the subject or legally Date........



Acceptable representative

N




Babu Banarasi Das College of Dental Sciences
(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)
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CASE SHEET

DATE:-

OPD NO.:-

PATIENT NAME:-

AGE/SEX:-

FULL PERMANENT POSTAL ADDRESS:-

TELEPHONE NO.:-

CHIEF COMPLAINT:-

FAMILY HISTORY:-

PERSONAL HISTORY :-

HABITS:-

HISTORY OF PAST ILLNESS:-
HISTORY OF PRESENT ILLNESS:-

PAST DENTAL HISTORY :-

SYSTEMIC EXAMINATION:-
LOCAL EXAMINATION:-
INVESTIGATIONS & RECORDS:-
Hb gram%-

RBC count-

PCV-

ESR-

B.T.

C.T.



TLC-
DLC- POLY- MONO-
LYMPHO- EASN.-
Platelet count-
HbSAg-
HIV- |
-
Blood urea-
Serum creatinine-
DIAGNOSIS:-

TREATMENT:-

PRE-OPERATIVE RECORD

BODY WEIGHT

HAEMOGLOBIN

RED BLOOD CELL COUNT

HEMATOCRIT

INTRA-OPERATIVE RECORD

EBL

ABL

VOLUME OF INFUSION FLUID

DURATION OF SURGERY

POST-OPERATIVE RECORD

BODY WEIGHT

HAEMOGLOBIN

RED BLOOD CELL COUNT

HEMATOCRIT




URKUND

Urkund Analysis Result

Analysed Document: Ishita Thesis.pdf (D110194440)
Submitted: 7/6/2021 10:39:00 AM
Submitted By: hemantmehra121@bbdu.ac.in
Significance: 7%

Sources included in the report:

vinnithesis on tranexamic acid.docx (D31372269)

Habari & Waxnas.pdf (D43898299)

3298d89d-0ad0-4d43-8c4c-e9f7750f1a54

cf45fbc2-d5a1-4493-a320-dd329e5a7490

httgs://www.research ate.net/ _ _ o _ _

ﬁu lication/8584701 Blood_transfusion_requirements_in_bimaxillary_osteotomies
ttps://lwww.researchgate.net/ _ _ _
publication/236339292_ Intraoperative_blood_loss_and_blood_transfusion_requirements_in_pat
lents_undergoing_orthognat |c_surger}/_ )
https:7//www.dissertation.npmcn.edu.ng/index.php/FMCA/article/download/61/917
https://www.researchgate.net/
publication/235727812_Comparison_of_visually_estimated_blood_loss_with_direct_hemoglobin
measurement_in_multilevel spl_ne_surg_erP/
https://www.ijrcog.org/index.php/ijrcog/article/download/558/516 https://www.researchgate.net/
pu Illca’E[logM 048260 _Hypotensive_anaesthesia_and_blood loss_in_orthognathic_surgery A_cli
nical_study

https://www.researchgate.net/ . .
Eubllcatlon/235405424_ otal_joint_replacement_and_blood_loss_What_is_the _best_equation
.ttps://www.longdom.or /open-access/intraoperative-hemorrhage-a-review-of-
literature-2168-9784-2-1000146.pdf _
https://www.researchgate.net/publication/283657584 Four_Methods_for_Calculating_Blood-
loss_after_Total_Knee_Arthroplasty
https://woﬂdW|desc;|enc;e.org/toplcFa{ges/b/blood%ZBvqume%ZBIoss.htmI
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC4193983/
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39



