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Abstract

Background: Orthopedic procedures on areas of the body where tourniquet application is not possible, such as the shoulder, is

usually accompanied by significant bleeding in addition to a higher need for blood transfusion. Therefore, packed cell units are

generally reserved prior to these kinds of procedures, however, not all of those are transfused during surgery. The waste of unused

bloodunits takesa lotofmoney, time, andenergyof thebloodbankstaff. In this study,weevaluated theaveragebloodunits reserved

and consumed for elective shoulder surgeries to determine the C/T ratio (crossmatch/transfusion).

Methods: In this cross-sectional study, all recorded cases of elective shoulder surgeries between 2015 and 2017 were investigated

throughourhospital bloodbank registry. Thenumber of reservedbloodunits and transfusedbloodunits (packed cell) for each sur-

gical operationwere recorded in the checklist. Finally, the average number of reserved and consumedbloodunitswere determined

using the SPSS v.16 software.

Results: In this work, 157 patients with amean age of 36± 19.6 years were studied, of which 66.9% weremale. The average number

of reserved blood units was 1.5± 0.586 and the mean number of injected blood units were 0.216± 0.672. In addition, the average

number of injected blood units in themen’s groupwas significantly higher; this difference was statistically significant.

Conclusions: Considering the ratio of reserved blood units to the injected ones, this ratio, on shoulder surgeries at our hospital in

Tehran, was within the normal range.
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1. Background

Blood transfusion means blood or blood products

transfused from the donor to the bloodstreamof recipient

(1). Inourcountry, every3 seconds, onepatientneedsblood

transfusion, which shows the importance of this issue (2).

Concentrated red blood cell (packed cell) is a red blood

cell with varying amounts of leukocyte and scant plasma

with a hematocrit of 65% - 80%; in addition, it is one of the

most important bloodproducts that is used inpeoplewith

symptomatic anemia or those whose hemoglobin levels

are less than 70 - 80 G/L (3, 4). A mild anemia prior to elec-

tive surgery should be detected and treated with packed

cell injection. Furthermore, in surgerieswithexpected500

cc ormore blood loss, packed cell units are reserved (5). To

preventa severe immuneresponse followingabloodtrans-

fusion in the recipient’s body, determination of the blood

type with the ABO and Rh system, as well as cross-match,

were used (6). Cross-match is a process whereby donor’s

red blood cells aremixed with the recipient’s serum to de-

tect immune responses.

The number of cross-matched blood units usually

exceeded transfused blood units, therefore, the cross-

match/transfusion ratio (C/T) is used to overcome this

problem. If the ratio is higher than 2.1 - 2.7, it indicates

the probability of the blood productswastage and also im-

poses a financial burden on the hospital’s blood bank (7).

Shoulder surgeries are considered to have a significant

amount of blood loss due to the impossibility of applying

the tourniquet; therefore, it is usual to reserve bloodunits.

So far, the C/T ratio for these surgeries has not been

estimated at our center. Considering that the increase in

the C/T ratio will impose heavy time and financial burdens

on the hospital, this study would estimate the C/T ratio at

Rasoul-e-AkramHospital in Tehranas a referral hospital for

orthopedic surgery, during 2015 - 2017. Therefore, if this ra-

tio is increased, we would reduce the amount of unneces-

sary blood reservation with applying international proto-
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cols. On the other hand, any drop in the ratio should cause

more bloodunit reservation, whichprevents any resulting

damage to the patients.

2. Methods

In this cross-sectional study, after obtaining the con-

sent of the Ethics Committee of Iran University of Medical

Sciences and respecting all theprinciples of medical ethics

regarding the confidentiality of patient information, all

filed records of elective shoulder surgeries between 2015

and 2017 at the Rasoul-e-Akram Hospital in Tehran were

evaluated. The amount of blood units (packed cell) re-

served and injected for each surgery, gender, age group of

the patients, and the type of operation were recorded in

the corresponding checklist. The average of the reserved

and consumed blood units were determined and the C/T

ratio was calculated. In addition, in order to examine

the average number of cross-matched blood separately for

each age group, the age group in this study was divided

into two groups of over 30 and under 30.

The obtained data was analyzed using SPSS v.16 statis-

tical software. P value < 0.05 was considered statistically

significant.

3. Results

In this study, 157 patients were examined. Their mean

age was 36± 19.6 years and 66.9% were male. The average

numberof reservedbloodunitswas 1.5±0.58and theaver-

agenumberof transfusedbloodunitswere0.67±0.21. The

C/T ratio in this studywas 2.1. In addition, the averagenum-

berof bloodunits reservedandconsumedbasedongender

andagegroupswere investigated,whichwere shown inTa-

bles 1 and 2.

4. Discussion

Many orthopedic surgeries are associated with signif-

icant bleeding due to the impossibility of tourniquet ap-

plication in some areas of the human body. Therefore, in

Table 1. Reserved and Injected Packed Cell According to Gender

Gender No. (%) Reserved Packed Cell,

Mean± SD

Injected Packed Cell,

Mean± SD

Male 105 (66.9) 1.55± 0.65 0.79± 0.29

Female 52 (33.1) 1.32± 0.44 0.23± 0.05

P value 0.25 0.006

Abbreviaiton: SD: standard deviation.

Table 2. Reserved and Injected Packed Cell According to Age Groups

Age No. (%) Reserved Packed Cell,

Mean± SD

Injected Packed Cell,

Mean± SD

≤ 30 74 (48) 1.52± 0.72 0.88± 0.33

> 30 83 (52) 1.41± 0.45 0.38± 0.10

P value 0.2 0.01

Abbreviaiton: SD: standard deviation.

these surgeries, in order to ensure the patient’s well-being

during surgery, a cross-matched packed cell is reserved for

immediate transfusion beforehand. Blood reservation is

a costly, time-taking, and energy-consuming procedure.

Bedsides, the probability of the shortage of blood prod-

ucts, which are vital and sometimes lifesaving, is possible.

Thus, the C/T ratio is used to compare the amount of blood

loss in different hospitals. According to international stan-

dards, the C/T ratio is between 2.1 - 2.7 (7). Therefore, higher

amounts reflect a much higher reservation of blood than

international indicators.

In this study, which was conducted on patients who

had undergone shoulder surgeries at Rasoul-e-AkramHos-

pital in Tehran during 2015 - 2017, the C/T ratio was found

2.1, which was within normal international range. In a

study conducted by Zaman et al. (8), on all patients who

had undergone elective surgeries in Rasoul-e-Akram Hos-

pital in Tehran in 2006, the C/T ratio was found 3.12, indi-

cating the wrong estimation of blood loss by the surgeon.

Since our study has been conducted about 12 years after

the Zaman et al. (8), study, it can be concluded that there

has been a significant improvement in the C/T ratio dur-

ing this period, possibly due to increased knowledge and

changes in the transfusion policy leading to reduction of

blood reservation. In contrast with our study, Zaman et al.

(8), included all elective surgeries, which explains the dif-

ference in C/T ratio with our results. This finding could de-

scribe a possibility that bleeding in shoulder surgeries is

morepredictable than surgeries onother anatomical sites.

Similar studieshavebeencarriedout inotherhospitals

around the country, in some of these studies, the C/T ratio

is within the normal range, and in others, this ratio is very

high. In a study conducted by Nadri et al. (9), in 2012, the

C/T ratio was calculated 1.1, and out of 648 patients having

blood reservation who underwent various surgical proce-

dures, blood transfusions were performed in 256 patients.

In another study, the amount of blood required and

consumed during surgical operations in the central oper-

ating room of Imam Reza Hospital (Mashhad) in 2003 was

determinedbyBameshki andKarimi (10). Itwas found that

among 20 procedures who necessitate blood reservation,

about five did not need a transfusion while theminimum,
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and inother surgeries, theminimumandmaximumblood

transfusion rate, were in nephrectomy and mastectomy,

respectively with C/T ratio of 18 and 2.75, respectively. A

mastectomy was the only type of surgery with the C/T ra-

tio in the normal range.

In addition, in a study conducted by Beyzaii et al. (11),

in 2011, in 22-Bahman Hospital (Mashhad); the amount of

reserved blood (in cross-matched and non-cross matched

form) before the elective surgery from 2002 to 2010 was

collected and the efficacy of the New York guideline was

examined. It was discovered that 1557 blood units were

requested for 772 patients, of which 1305 units were re-

quested in cross-matched form, and only 126 unitswere in-

jected, leadingtoaC/T ratioof 35 in this study. Itmeans that

91.9% of the non-cross matched blood units and 90.35% of

the cross-matched ones were not used, respectively.

Another study conducted in 2008 by Ayantunde et al.

(12), in the United States, to predict the amount of blood

transfusion in patients undergoing elective esophagec-

tomydue to cancer, revealed that outof 1241 cross-matched

blood units, 316 blood units were transfused to 71 patients,

consisting about 49% of cases. In this study, the C/T ratio of

5.1 was reported.

In our study, we evaluated the average of reserved

packed cell units in two groups of gender and age (under

30 and over 30 years), which were not statistically signif-

icant. This suggests that the packed blood units reserva-

tion is done regardless of the gender and age of patients,

which needs more attention. In addition, according to Ta-

bles 1 and 2, the average of injected packed cell was higher

in patients less than 30 years of age and inmen. These dif-

ferences were statistically significant. Regarding these re-

sults, it appears that more bleeding in men and patients

under the age of 30 is expected in elective shoulder surg-

eries. In addition, it is advisable that the average reser-

vation for these groups should be different from that of

women and patients over the age of 30.

4.1. Conclusion

The ratio of the number of cross-matched units to the

number of injected blood units in elective shoulder surg-

eries is within the normal range. The average blood reser-

vation in different age and sex groups should be different,

although further multicenter studies and larger samples

are necessary.
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