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Revision total hip arthroplasty (THA) is an orthopaedic surgery that 
is known to be associated with excessive bleeding. The rates of mortal-
ity and morbidity are high in patients with massive haemorrhage. The 
patient in this study was administered blood products with high fresh 
frozen plasma/red blood cell (RBC) suspension ratio and high plate-
let/RBC suspension ratio without waiting for haemostasis test results. 
This study suggests that this approach might prove beneficial in re-
ducing the incidence of intra- and postoperative complications. this 
study presents our experience with a patient who underwent THA 
and required a transfusion that was three times her estimated total 
blood volume. The patient was successfully managed with close mon-
itoring of haemorrhage and timely administration of blood and blood 
products before hypotension and loss of consciousness occurred.
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Total kalça protezi (TKP) revizyon ameliyatı, ortopedik cerrahi-
nin kanama miktarı fazla olan girişimlerinden biridir. Masif kana-
yan hastalarda ise mortalite ve morbidite artmaktadır. Olgumuza 
total kalça revizyonu sırasında gelişen masif kanamada erken dö-
nemde yani hemostaz testlerinin sonucu beklenmeden taze don-
muş plazma (TDP)/eritrosit süspansiyonu (ES) ve Trombosit/ES 
oranı yüksek transfüzyon yaptık ve bunun intra ve post operatif 
komplikasyon oranlarını azaltmak açısından faydalı olabileceği ka-
nısındayız. Burada kısa bir sürede tahmini total kan hacminin üç 
katı kadar transfüzyon yapılması gereken hastanın yakın kanama 
kontrol ve zamanında kan ve kan ürünleri ile replasmanını ya-
parak hipotansiyon ve şuur kaybı olmadan başarıyla yönettiğimiz 
TKP olgumuzdaki deneyimimizi paylaştık.

Anahtar kelimeler: Total kalça protezi, masif kanama, masif kan 
transfüzyonu, taze donmuş plazma, trombosit süspansiyonu
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Introduction

Revision total hip arthroplasty (THA) is a procedure in orthopaedics that is associated with excessive bleeding. The 
disruption of anatomical and physiological tissue integrity in revision THA increases blood loss (1). The rate of 
morbidity and mortality is high in patients with massive haemorrhage. 

Massive haemorrhage is defined as the blood loss that is equal to the circulating total blood volume (TBV) within a 24-h 
period or blood loss that necessitates more than 10 units of red blood cell (RBC) suspension within a 24-h period. However, 
early recognition of massive haemorrhage and early administration of fresh frozen plasma (FFP) have been reported to re-
duce mortality (2-4). Therefore, some countries have recently proposed a new definition for massive haemorrhage, which is 
different from the current standard definition. For example, massive haemorrhage is defined as blood loss of 50% of circulat-
ing TBV within a 3-h period or transfusion of four or more units of RBC suspension within the first hour, blood loss exceed-
ing the circulating TBV within a 6-h period or transfusion of five units of RBC suspension within the first hour, and most 
institutions have adopted the transfusion of blood products with high FFP/RBC suspension ratio (mean, >0.5) and high 
platelet/RBC suspension ratio (mean, >0.5 or >0.08) (5, 6). This study presents a patient with uncontrolled bleeding that 
was sustained after injury to the iliac vascular structures during THA revision, which necessitated massive blood transfusion 
under combined spinal epidural anaesthesia, and who was later discharged from the hospital without any complications. 

Case Presentation

A 44-year-old female patient weighing 45 kg with known asthma, ASA physical status III and body mass index of 17 un-
derwent revision THA. Consent for publication of this study was obtained from the patient. The patient was pre-medicated 
with 0.03 mg kg−1 IV midazolam before she was moved to the operating theatre. Standard monitorization was performed 
during the operation.



The patient was placed in a seated position for the admin-
istration of the combined spinal epidural anaesthesia. After 
aseptic skin preparation, nerve block was achieved by intro-
ducing the needle into the L4-L5 intervertebral space. Before 
the nerve block, a local anaesthetic solution (2% lidocaine) 
was infiltrated into the skin and subcutaneous tissues using a 
25-G needle. The epidural space was accessed with an 18-G 
epidural Tuohy needle, through which a 27-G spinal needle 
was passed to access the subarachnoid space and 10 mg of 
0.5% bupivacaine was administered within 30 s. Then, an 
epidural catheter was inserted, and the operation was initiat-
ed after placing the patient in the lateral decubitus position. 
During the operation, 10 ml of 0.125% bupivacaine was ad-
ministered through the catheter at certain intervals.

The patient remained haemodynamically stable until the third 
hour of the operation and had gradual haemorrhage up to a 
volume of 2000 cc. At the third hour of the operation, acute 
blood loss occurred because of an injury to the iliac vascular 
structures, and the patient abruptly developed hypotension. 
Blood pressure was 77/47 mmHg after administration of 10 
mg ephedrine. Besides that, the patient developed two oth-
er transient hypotension episodes during the entire operative 
period. The infusion of crystalloid and colloid solutions and 
replacement of blood products that simultaneously occurred 
with the haemorrhage continued until the completion of the 
operation. The estimated total blood loss was calculated as 
2600 cc, and during 5.5 h of operation, the total volume of 
haemorrhage was 2000 cc before and 5300 cc after injury to 
the iliac vascular structures (total, 7300 cc). The amount of 
haemorrhage was calculated considering the blood in the as-
pirator, gauze compresses, pads and bleeding in the operation 
site. In replacement therapy, 5000 cc crystalloid solution, 2500 

cc colloid solution, 12 units of RBC suspension, six units of 
FFP and two units of apheresis platelet suspension were admin-
istered. In addition to replacement therapy, supportive therapy 
was administered with ephedrine infusion during abrupt hypo-
tensive episodes (total dose, 20 mg). The patient was conscious, 
cooperative and orientated throughout the operation. Sedation 
was achieved with intravenous administration of midazolam 
at a rate of 0.03 mg kg−1 at certain intervals. The total urine 
output was 200 cc hour−1 throughout the operation. The pa-
tient was monitored with an hourly arterial blood gases analy-
sis, and the results of perioperative arterial blood gas values are 
shown in Table 1. The patient was administered 5000 units of 
intravenous heparin during the repair of the iliac artery. The 
patient was moved to the post-anaesthesia care unit (PACU) 
after surgery. She received two more units of RBC suspension 
in PACU. The results of pre- and postoperative biochemical 
tests and coagulation test results are presented in Table 2.

Troponin and fibrinogen levels were within normal ranges in 
the postoperative period. The patient achieved an Aldrete score 
of 9 in the postoperative 24th hour, and she was moved to the 
regular ward. After 15 days, the patient sustained a femur shaft 
fracture during mobilization attempts, after which she under-
went repair surgery, and she was discharged from the hospital 
without any complications 30 days after the operation.

Discussion

Haemorrhage during revision THA can cause significant com-
plications in the perioperative period. The risk of haemorrhage 
was higher than usual because this patient was scheduled for 
the fourth revision THA. Because of the fact that combined 
spinal anaesthesia is routinely used in THA at our clinic, the 

Table 1. Intra- and post-operative arterial blood gas values

   PO2 PCO2 HCO3 Hb HCT Amount of 
 Hour PH (mmHg) (mmHg) (mmol L−1) (gr dL−1) (%)  bleeding (cc)

Intra operative ABG 1st hour 7.25 187 45 18.7 9.6 28 1200

 2nd hour 7.24 227 47 18.5 7.3 21 2500

 3rd hour 7.31 222 45 21.9 4.4 13 4500

 4th hour 7.23 245 47 18.9 2.0 <10 5750

 5th hour 7.23 192 54 20.2 7.4 22 7300

Postoperative ABG 1st hour 7.32 81 41 21.4 7.6 22 

ABG: arterial blood gas; PO2: oxygen partial pressure; PCO2: carbon dioxide partial pressure; Hb: haemoglobin; HCT: haematocrit

Table 2. Pre- and post-operative laboratory values

  HB PLT PT aPTT BUN CREA Na K Ca 
  (gr dL−1) (L) (sn) (sn) (mg dL−1) (mg dL−1) (mmol L−1) (mmol L−1) (mg dL−1)

Preoperative  13.3 184 11.6 25.2 12 0.54 141 4.1 9.4

Postoperative 1st hour 7.4 78   8 0.45 144 4.3 6.6

 8th hour 9.7 74 14.3 26.7 12 0.53 143 4 7

Hb: haemoglobin; PLT: platelets; PT: prothrombin time; aPTT: activated partial thromboplastin time; BUN: blood urea nitrogen; CREA: creatinine
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patient also underwent combined spinal anaesthesia. Although 
switching to general anaesthesia was considered at first after the 
development of massive haemorrhage, this idea was soon aban-
doned because the patient was placed in the lateral decubitus 
position, difficulty in performing intubation, and changing the 
position would put the surgical team in a difficult situation; the 
patient was haemodynamically stable.

The estimated total volume of haemorrhage was three times her 
TBV, and although viscoelastic measure of coagulation is the 
most accurate measure in follow-up and replacement in such 
massive haemorrhages, this measurement was unavailable at our 
hospital. Johansson et al. (6) found that early FFP and platelet 
transfusion reduced the mortality rate in patients with massive 
haemorrhage. In another study by Johansson et al. (7), the 
transfusion of blood products with high FFP/RBC suspension 
ratio and high platelet/RBC suspension ratio had a favourable 
impact on survival. However, they did not clearly indicate the 
rates of FFP/RBC suspension and platelet/RBC suspension in 
their study. This rate was reported to be above 0.5 for FFP/RBC 
suspension ratio and above 0.13 or 0.5 for platelet/RBC sus-
pension. The patient was administered FFP/RBC suspension 
at the ratio of 0.5, which is the mean value in the literature. 
In the study by Meibner et al. (4), early administration of FFP 
at high proportions was found to decrease capillary escape by 
protecting the endothelium, thereby reducing organ injury in 
support of the findings of Johansson et al., and they suggested 
administration of FFP to avoid coagulopathy without waiting 
for the haemostasis test results. Similarly, Cotton et al. (8) com-
pared the outcomes with massive transfusion protocol involving 
the administration of 10 units of RBC suspension, four units of 
FFP and two units of apheresis platelet suspension with that of 
previous protocols, and they found that these patients received 
more blood products during surgery but achieved lower mor-
tality within 30 days after the operation. In addition, this group 
of patients exhibited lower rates of pneumonia, pulmonary in-
sufficiency and abdominal compartment syndrome. Similarly, 
this group of patients also had lower incidences of sepsis, septic 
shock or multi-organ failure. The requirement for transfusion in 
the first 24 h was lower in patients who were managed using this 
protocol; thus, they advocated that massive transfusion protocol 
corrected haemostasis (8, 9). Our massive transfusion protocol 
was similar to that used in the study by Cotton et al. because 
our patient received 12 units of RBC suspension, six units of 
FFP and two units of apheresis platelet suspension. The patient 
did not develop pulmonary, cardiac, neurological, renal or any 
other complications within a 24-h period after surgery. The pa-
tient did not develop any complications during follow-up in the 
regular ward, and she was discharged 30 days after the surgery.

Conclusion

This study suggests that the administration of blood products 
with high FFP/RBC and platelet/RBC suspension ratios in the 
early periods of massive haemorrhage without waiting for the 
haemostasis test results might prove beneficial in reducing the 
rates of intra- and postoperative complications. this study pres-
ents our experience with a patient who underwent THA and 

required a transfusion that was three times her estimated TBV. 
The patient was successfully managed with close monitoring 
of haemorrhage and timely administration of blood and blood 
products before hypotension and loss of consciousness occurred. 
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