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Abstract
Introduction
Blood orders for surgical patients make up a considerable
portion of total blood requests but the majority doesn't lead to
a transfusion. Routine crossmatching and reserving blood for
all surgeries can be reduced by establishing a Maximum
Surgical Blood Ordering Schedule [MSBOS]. We have
analyzed blood utilization in Base Hospital Puttalam and
formulated an MSBOS with this study.
Material and methods
A total of 2145 surgeries from surgical and gynaecology &
obstetric units during the period January to December 2019
were analysed. Patients who underwent massive transfusions
and patients having a pre-operative haemoglobin
concentration less than 8.3g/dl or obtained a pre-operative
transfusion were excluded considering transfusions to correct
preoperative anaemia. The crossmatch to transfusion ratio [C:
T], transfusion probability [T%] and transfusion index [TI]
was calculated for each surgical procedure. The procedures
having a C: T of >3:1 was recommended for group and screen
[G&S].
Results
Of a total of 2145 patients, 90% were females. A total of 1565
units were requested and 1521 units were crossmatched for
2034 patients while only 193 were transfused. Overall indices
for the study population are CT ratio of 7.8:1, %T of 10.4%
and TI of 0.15. Indices for surgical unit patients are CT ratio of
5:1, %T of 15.2% and TI of 0.29. By using the MSBOS total of
1403 cross matches could have been avoided.
Conclusions
By implementing the MSBOS 92% of cross matches for
elective surgeries could have been avoided. The results are on
par with the previous studies done at tertiary health care
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centres.
Introduction
Requesting blood for elective surgeries anticipating an event
of unexpected haemorrhage is a common practice. Although
newer advances in surgical hemostasis have reduced
intraoperative bleeding and thus reduced the need for
perioperative blood transfusions, over reservation of blood
and blood products for surgical patients is observed in many
institutes and most often readily justified as for a safety
margin [1]. Over requesting with minimal utilization results
in waste of reagents, human resource and increase the time
blood packs spend in reserved status thus potentially
increasing discard rates [2].
Blood requests for a surgical procedure result in checking the
blood group of the patients then performing a routine
crossmatch to find out whether the blood pack is compatible
for transfusion. This takes up to 2 hours to perform which
increases the time blood units spend outside stored
temperature. Once the blood product is crossmatched the
pack is reserved for that patient for 72 hours thus making it
unavailable for other patients [3].
Maximum surgical blood ordering schedule [MSBOS] is a
guideline initiated by Friedman in 1973 which increases the
efficiency of blood usage [4]. It is prepared by analyzing the
blood usage in respect of each surgical procedure. Using the
MSBOS a prediction could be made if a transfusion is needed
for a specific surgery. It provides recommendations on
whether a routine crossmatch is necessary or whether blood
grouping and antibody screening are sufficient for each
procedure.
Currently, all the blood requests are crossmatched at Base
Hospital Puttalam and preliminary observation suggests
over-ordering of blood products. Previous studies done in
National Hospital Colombo Sri Lanka, Lady Ridgeway
Hospital for Children, Sri Jayawardanapura General Hospital
and De Soysa Hospital for Women all suggest similar findings
[5] [6] [7] [8]. There are no published studies done in base
hospitals in Sri Lanka to the authors' knowledge. This study
aims to analyze blood usage to prepare an MSBOS to be
implemented through Hospital Transfusion Committee.
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Material and methods
A list of all elective surgeries done at Base Hospital Puttalam
during the period January to December 2019 were formulated
through theatre registers in retrospect. A total of 2145 surgical
patients from surgical and gyn & obs units were included in
the study. The blood requests received for these patients were
traced from the blood bank and bed head tickets were traced
from the medical records unit. Patients who underwent
preoperative blood transfusion or had pre-op haemoglobin
concentrations of <8.3g/dl and patients who underwent
massive transfusion were excluded [3] [9]. Massive
transfusion is defined as the replacement of one or more blood
volumes within 24 hours [>10 units of red cell units for an
adult] [10]. Data on patient demography, type of surgery,
number of red cell units requested, crossmatched and
transfused were noted on the data extraction form.
The following standard indices were calculated and tabulated
in respect to surgical procedure studied.

Results
From a total of 2145 patients with their age ranging from 2-88
years, 90% were females. Patients having a pre-op blood
transfusion, haemoglobin concentration of <8.3g/dl or
patients who had massive transfusion were excluded [n=111].
All the requests for blood resulted in a routine crossmatch. A
total of 1565 units were requested and 1521 units were
crossmatched for 2034 patients [1567 patients from gyn &
obs unit and 467 patients from the surgical unit] while only
193 were transfused.
This study reveals the CT ratio of 8.7:1, %T of 9.7% and TI of
0.13 for elective gyn & obs and CT ratio of 5:1, %T of 15.2%
and TI of 0.29 for surgical patients. Overall indices for the
study population are CT ratio of 7.8:1, %T of 10.4% and TI of
0.15
Table 1 (supplementary) summarizes the MSBOS formulated
with calculated standard indices
Discussion
Access to safe, affordable surgery depends on a sufficient and
safe blood supply. Blood is a scarce product vulnerable to
limited shelf life. Through over reservation of blood, efficient
use of already collected blood is hampered. In this setting, it is
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prudent to implement evidence-based guidelines tailored for
local settings through multisectoral collaboration. Thereby
reducing the wastage of precious resources which could be
otherwise spent on a patient with a real need.
Previous studies suggest MSBOS designed specifically for an
institute reduces unnecessary crossmatching which is timeconsuming and expensive [11]. In creating an MSBOS the
standard indices of crossmatch to transfusion ratio [C/T
ratio], transfusion probability [%T] and transfusion index
[TI] is calculated by analyzing transfusion data with respect
for each surgery. If the surgical procedure has a C/T ratio ≥3
and TI ≤ 0.5 and T% of ≤ 30 group and screen method is
recommended instead of crossmatching due to less
probability a subsequent blood transfusion [3] [12].
The standard indices in both gynaecological and obstetrics
patients and surgical patients who underwent elective
surgeries both fall way outside of justifiable values for routine
crossmatching.
Furthermore, data suggest gynaecological procedures like
laparoscopic dye test, cervical biopsy, cervical polypectomy
and medical management of miscarriage did not lead to a
transfusion at all. Procedures like elective cesarean section,
total abdominal hysterectomy, vaginal hysterectomy,
myomectomy and repair of cystocele can be managed with
blood grouping, screening for antibodies and saving serum
for a future transfusion. Dilatation and curettage, evacuation
of retained products of conception warrants group and screen
and crossmatch of a unit of blood.
Considering surgical procedures like thyroidectomy, axillary
fat pad excision, laparoscopic cholecystectomy, fistulectomy,
lateral internal sphincterotomy, colostomy, jejunostomy,
circumcision, hydrocelectomy, orchidectomy, orchidopexy
and pyelolithotomy did not necessitate a transfusion.
Procedures including inguinal hernial repair, appendicectomy, mastectomy, wide local excision of breast lump,
saphenofemoral ligation and nephrectomy can be managed
with group and screen. Procedures including esophagectomy,
below and above-knee amputation, abdominoperineal
resection, hemorrhoidectomy and laparotomy warrant
crossmatching of the recommended amount of blood.
This study concludes with designing an institute specific
MSBOS with 2019 data to be implemented through the
hospital transfusion committee. The schedule requires regular
evaluation and updates. With the implementation of MSBOS
around 92% [n=1403] of cross matches done for routine
surgeries can be reduced and thereby save time, costly
reagents and potentially improve the shelf life of bloodstock.
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