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Background: Preoperative type and screen and type and cross are routinely obtained in patients undergoing elec- 

tive cervical spine surgeries. This is despite low perioperative transfusion rates, particularly in patients undergoing 

anterior cervical discectomy and fusion (ACDF). 

Methods: We conducted a retrospective cohort study at a single tertiary medical center of all patients 18 years 

of age or older undergoing elective ACDF for degenerative cervical spine disease between January 2016 and 

January 2021. Our primary outcome measures included the frequency of type and screen/crossmatch orders, rate 

of perioperative transfusion, and crossmatch to transfusion (C/T) ratio. Secondary outcomes included differences 

between preoperative and postoperative hemoglobin and hematocrit. 

Results: In total, 1,162 patients were identified. There were no cases of intraoperative transfusion. The overall 

transfusion rate was less than 1%, with only 1 patient receiving a blood product transfusion during their hospital 

admission. This patient received 2 units of platelets for severe preoperative thrombocytopenia. Yet, 961 patients 

(83%) received ABO/Rh blood typing and screening and 647 patients (56%) had their blood typed and crossed. 

A total of 1,318 units of blood were crossmatched, with no units of packed red blood cells (pRBCs) transfused 

and only 2 units of platelets transfused, achieving a high crossmatch to transfusion (C/T) ratio of 659:1. 

Conclusions: Among 1,162 patients who underwent elective ACDF at our institution, there were no patients who 

required an intraoperative or emergent blood transfusion. Furthermore, routine type and screen and crossmatch 

in patients undergoing elective ACDF at our insitution is associated with a high C/T ratio, suggestive of inefficient 

usage of blood products. 
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Cervical spine surgery has undergone numerous advancements since

he 1950 ′ s including the development of advanced imaging techniques,

nstrumentation technologies, and minimally invasive techniques [1] .

nterior discectomy and fusion (ACDF) is now one of the most per-

ormed spine procedures in the world and is associated with low compli-

ation rates and high patient satisfaction [2 –4] . In particular, ACDF has

ignificantly lower perioperative transfusion rates and overall blood loss
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ompared to posterior and combined anterior and posterior approaches

2] . 

Despite ACDF being associated with transfusion rates of less than 1

ercent [5] , surgeons still routinely order pretransfusion testing (blood

yping, screening, and crossmatching) on these patients. The aim of this

tudy is to evaluate the necessity of type and cross in patients undergoing

lective ACDF for degenerative cervical spine disease. We hypothesized

hat routine type and cross is unnecessary in elective ACDF and can be

liminated without negatively impacting patient care. To achieve this,
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ur specific objectives were: (1) to determine the frequency of type and

creen/crossmatch orders, (2) determine the rate of perioperative trans-

usion in elective ACDF for degenerative cervical spine disease, and (3)

etermine the overall transfusion rate and C/T ratio. 

aterials and methods 

tudy design 

After approval from the institutional review board, we retrospec-

ively collected and analyzed data of all patients who underwent elective

CDF from January 2016 to January 2021 at a single tertiary medical

enter. The surgeries were performed by 9 neurosurgeons. 

ata collection 

Demographic, clinical, and laboratory data were manually collected

rom the electronic medical record (EMR). For preoperative assessment,

e included laboratory values closest to the time of surgery within 6

eeks. We included postoperative laboratory values that were obtained

ithin 24 hours after surgery. In addition to reviewing orders, operative

otes and blood bank reports were reviewed to ensure we accurately

aptured the rate of transfusion. We defined perioperative transfusion as

ny blood product transfusion that occurred intraoperatively or within

4 hours following surgery. 

tatistical analysis 

Statistical analysis was performed using R software (version 4.2).

ignificance cut off was defined as p < .05 for all analyses. Categorical

ata is reported as count and percentage (%). Continuous data was as-

essed for normality using the Shapiro-Wilk test and reported as mean

nd standard deviation (SD) or median and interquartile range (IQR) for

ormally and non-normally distributed data, respectively. For categor-

cal data, chi-square or Fisher’s exact tests were used. Continuous data

ere analyzed using 2-sample paired t tests or Wilcoxon signed-rank

est. 
able 1 

ummary statistics of entire cohort. 

Characteristic N = 1,162 ∗ 

Age (Y) 61 (52, 69) 

Female 645 (56%) 

Length of stay (d) 2.18 (18.01) 

Type and screen 961 (83%) 

Type and cross 647 (56%) 

Units crossed 1.14 (1.07) 

Preoperative hematocrit (%) 41.1 (38.2, 43.9) 

Preoperative hemoglobin (g/dL) 13.70 (12.60, 14.70) 

Preoperative platelet count (/uL) 235 (199, 280) 

Postoperative hematocrit (%) 37.9 (35.0, 40.4) 

Postoperative hemoglobin (g/dL) 12.40 (11.40, 13.40) 

Postoperative platelet count (/uL) 223 (186, 266) 

Transfused 1 (0.1%) 

ASA grade 

I 12 (1%) 

II 427 (37%) 

III 623 (54%) 

IV 98 (8%) 

Operated levels 

1 305 (26%) 

2 460 (40%) 

3 308 (27%) 

4 88 (8%) 

Coagulation studies 

Prothrombin time (s) 13.2 (12.8, 13.7) 

Partial thromboblastin time (s) 29.4 (27.5, 31.8) 

International normalized ratio 1.02 (0.98, 1.07) 

∗ Median (IQR); n (%); mean (SD). 
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A total of 1,162 patients (median [IQR] age, 61 [52,69] years; 645

56%] female) were included in the study ( Table 1 ). A total of 305

26%), 460 (40%), 308 (27%), and 88 (8%) patients underwent a 1, 2, 3,

nd 4 level ACDF, respectively. Our patient population represented pa-

ients with varying degrees of baseline health status and comorbidities.

2 (1%), 427 (37%), 623 (54%), and 98 (8%) patients had an ASA grade

f I, II, III, and IV. A total of 778 (67%) patients were on anticoagulant

r antiplatelet therapy prior to ACDF surgery. All patients underwent

n elective ACDF, and as such, all patients included in this study dis-

ontinued their anticoagulant or antiplatelet therapy 1 to 2 weeks prior

o surgery. Preoperative and postoperative hemoglobin and hematocrit

alues were collected and analyzed ( Table 2 ). Overall, median preoper-

tive hemoglobin (PR-HGB) was 13.70 (IQR, 12.60, 14.70), which was

ignificantly higher than median postoperative hemoglobin (PO-HGB;

2.40; IQR, 11.40, 13.40; p < .001) ( Fig. 1 ). Median hematocrit was also

igher preoperatively (median [IQR] 41.1 [38.2, 43.8]) compared to

ostoperative (median [IQR], 37.9 [35.1, 40.4]) levels (p < .001 ) ( Fig. 2 ).

A type and screen (TAS) were performed in 961 (83%) patients and

 crossmatch was performed in 647 (56%). A total of 1,318 units of

lood were crossmatched, with no pRBCs transfused and only 2 units of

latelets transfused, achieving a C/T ratio of 659:1. 

One patient received a blood product transfusion during their hospi-

al admission. This patient received 2 units of platelets preoperatively

or severe thrombocytopenia of 59 platelets per microliter of blood.

hange in preoperative hematocrit and hemoglobin were 4.8 g/dL and

.4, respectively. There were no intraoperative or postoperative compli-

ations necessitating emergent blood product transfusion. 

iscussion 

The incidence of blood product transfusion and degree of blood loss

uring degenerative cervical spine surgery, including ACDF, has been

ell documented [4 , 6] . However, there has only been 1 report assess-

ng the necessity of pretransfusion testing in degenerative cervical spine

urgery [6] . To our knowledge, there have been no prior reports evaluat-

ng the utility of pretransfusion testing in ACDF only. To ensure efficient

sage of blood products and hospital resources, it is important to eval-

ate the prevalence and need for preoperative pretransfusion testing.

pdated data can be used to improve institutional maximum surgical

lood order schedule (MSBOS) protocols. 

Several parameters exist to evaluate the efficiency of blood utiliza-

ion and ultimately the effectiveness of MSBOS protocols [7 –9] . The

idely used crossmatch to transfusion (C/T) ratio suggests efficient

lood product usage if the ratio is 2.5:1 and below, with a ratio of 1:1

eing ideal [10] . In our study, a total of 1,318 units of blood were cross-

atched, with no pRBCs transfused and only 2 units of platelets trans-

used, achieving a C/T ratio of 659:1. This is much higher than other

eports of high C/T ratios in the literature. A retrospective analyses of

atients undergoing colorectal surgery and total knee arthroplasty re-

orted elevated C/T ratios of 3.4 and 17.5, respectively [10 , 11] . An

valuation of all elective general surgical procedures over a 6-month

eriod found significant variation in the C/T ratio, depending on the

ype of surgery performed with the adjusted C/T ratio ranging from

.65 to 37 [12] . Implementation and/or adaptions of MSBOS protocols

ave been shown to reduce C/T ratios [13 –15] , which may prove to be

articularly beneficial for ACDF surgeries. 

While our C/T ratio is high, the rate of transfusion in our study is con-

istent with previous studies reporting low incidence of blood product

ransfusion in degenerative cervical spine surgery, particularly ACDF.

n a retrospective analysis of 11,588 cervical spine surgeries, includ-

ng 10,613 ACDF’s, the American College of Surgeons National Surgical

uality Improvement Project (ACS-NSQIP) reported an overall transfu-

ion rate of 1.47%, and a transfusion rate of 0.77% in ACDF [4] . Man-

ng et al., in a retrospective analysis of 332 patients who underwent an
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Table 2 

Difference in pre- and postoperative laboratory values. 

Characteristic Preoperative, N = 1,119 ∗ Postoperative, N = 588 ∗ Difference † 95% CI † , ‡ p-value † 

Hematocrit (%) 41.1 (38.2, 43.9) 37.9 (35.0, 40.4) 3.4 3.0, 3.8 < .001 

Hemoglobin (g/dL) 13.70 (12.60, 14.70) 12.40 (11.40, 13.40) 1.3 1.1, 1.4 < .001 

Platelets (/uL) 235 (199, 280) 223 (186, 266) 13 5.7, 19 < .001 

∗ Median (IQR). 
† Welch 2 sample t test. 
‡ CI, confidence interval. 

Fig. 1. Comparison of preoperative hemoglobin to postoperative hemoglobin in patients undergoing elective ACDF. Median preoperative hemoglobin was 13.70 

(IQR, 12.60, 14.70). Median postoperative hemoglobin 12.40 (IQR 11.40, 13.40) (p < .01). 
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a  
CDF for degenerative cervical spine, found that no patients required

n intraoperative or postoperative transfusion [16] . 

To our knowledge, there is only 1 other article that has evaluated

he necessity for pretransfusion testing in degenerative cervical spine

urgery patients. In a retrospective analysis of 372 patients who un-

erwent either an anterior or posterior surgical approach, Nùñez et al.

eported an overall transfusion rate 1.9%, and decreases between preop-

rative and postoperative hemoglobin and hematocrit were 1.4 (SD 1.1)

/dL and 7.2 (SD 4.1)%, respectively [6] . This is consistent with our data

howing decreases between preoperative and postoperative hemoglobin

nd hematocrit of 1.2 (SD 2.0) g/dL and 3.4 (SD 2.8)%, respectively. 

Nùñez et al. concluded that routine pretransfusion testing in patients

ndergoing degenerative cervical spine surgery is unnecessary in all pa-

ients except those with preoperative hemoglobin lower than 12 g/dl

6] . In our study of patients only undergoing ACDF, 163 patients had

reoperative Hgb of < 12 g/dL, only 1 patient required a blood product

ransfusion. This patient was admitted with preoperative thrombocy-

openia with a platelet count of 59 necessitating transfusion of 2 units of

latelets. Preoperative and postoperative were 11.5 g/dL and 10.1 g/dL

 ∆ 1.4), respectively. Only 83/163 patients (51%) had a completed CBC
3 
ithin 24 hours postoperatively. Among these patients, the mean pre-

perative and postoperative hemoglobin was 11 g/dL and 10.2 g/dL,

espectively. The mean change in hemoglobin was 0.1 g/dL. Therefore,

ecommendations of pretransfusion testing for all patients undergoing

egenerative cervical spine surgery with a Hgb < 12 g/dL may not be

eneralizable to ACDF. 

Finally, only 567/1,162 (49%) of our patients received preoperative

BC within 6 weeks of their surgery, and a postoperative CBC within

4 hours of their surgery. This is consistent with a study by Maning et al.

hich concluded that routine postoperative complete blood counts do

ot change postoperative management after an ACDF unless significant

ntraoperative bleeding is noted, or the patient carries risk factors for

ostoperative hemorrhagic anemia [16] . 

Further research may be needed to determine optimal patient se-

ection for preoperative type and screen and type and cross in patients

ndergoing ACDF to reduce the likelihood of unnecessary transfusions.

onversely, O negative blood can be used in the rare instances when

erioperative blood transfusion is needed during elective ACDF. 

Our study has several important limitations. First, retrospective

nalysis of data involves the possibility of encountering incomplete and
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Fig. 2. Comparison of preoperative and postoperative hematocrit in patients undergoing elective ACDF. Medianpre-operative hematocrit was 41.1 (IQR 38.2, 43.8). 

Median postoperative hematocrit was 37.9 (IQR 35.1, 40.4) (p < .001). 
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naccurate data. Specifically, only 567/1,162 (49%) of our patients had

oth a preoperative and postoperative CBC. Preoperative CBC collec-

ion ranged from 6 weeks preoperatively to the morning of surgery.

herefore, our results may not reflect the actual median hemoglobin,

ematocrit, and platelets of patients at the time of surgery. Additionally,

ll our data was obtained from a single center surgical subspeciality

ospital and all surgeries were performed by attending neurosurgeons.

ur results may not be generalizable to academic hospitals with surg-

ries performed by residents or fellows or to nonsurgical subspeciality

ospitals. 

onclusion 

Routine type and screen and crossmatches in patients undergoing

lective ACDF at our institution is associated with a high crossmatch

o transfusion ratio, indicative of inefficient usage of blood products. In

his cohort, ASA grades were not associated with increased rates of pe-

ioperative transfusion. Our results also suggest that these results may

e generalizable to patients who appropriately discontinue anticoagu-

ant and antiplatelet therapy prior to elective ACDF. Furthermore, rou-

ine postoperative CBC’s did not change postoperative management in

ur patients. Routine pretransfusion testing and postoperative CBC’s in

lective ACDF may possibly be eliminated without negatively impacting

atient care. However, more studies are needed to confirm this conclu-

ion. 
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