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MATERIAL AND METHODS

We retrospectively studied the patients with primary
bicompartmental knee arthroplasty who were operated
in between April 2012 and June 2015. There were 288
patients who had gone through unilateral knee arthroplasty
surgery. We categorized these patients in two groups ac-
cording to usage of bone plug sealed in femoral tunnel.
The choice of using femoral bony plug is due to senior
surgeons’ preference. 4,000 U/day of enoxaparin sodium
prophylaxis has been done to all patients. During surgery
all patients were operated under tourniquet with 300 mm
Hg pressure. Surgical technique was standardized;
midline skin incision and medial parapatellar arthrotomy
were done and posterior stabilized prosthesis were used
for all patients. For femoral side we used intramedullary
guide whereas extramedullary guide for tibial side. 

All patients received 1g cefazoline prophylaxis for
24 hours postoperatively. An intravenous paracetamol
1 gram/6 hours was ordered for analgesic purpose during
hospitalization. In both groups, 1 milligram/kilogram/hour
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ABSTRACT

PURPOSE OF THE STUDY
Total knee arthroplasty is commonly used procedure with advanced stage arthritis which causes extensive blood loss

intraoperatively and postoperatively. Purpose of this study is to show the effectiveness of sealing of femoral tunnel with bone
grafting in preventing blood loss.

MATERIAL AND METHODS
288 patients with primary bicompartmental knee arthroplasty who were operated in between April 2012 and June 2015

are retrospectively studied. Two groups are formed according to sealing of femoral tunnel with autologous bone graft or not.
Group 1 was the plugged group with 192 patients and group 2 was the unplugged group with 96 patients. Operation time,
arthrotomy method, anticoagulant therapy, postoperative care were similar in between two groups.‘Independent sample 
t-test’ is used to compare two groups as statistical method. 

RESULTS
Postoperative lowest hemoglobin levels are higher in plugged group (p < 0.001). Drain outputs are much less than

unplugged group (p < 0.001). There is no statistically significant difference between amount of given erythrocyte suspensions. 

DISCUSSION
In the literature there are many attempts to reduce blood loss and allogenic blood transfusion. Some systemic or local

usage of medical therapies, mechanical interventions such as cold application or intraoperative fibrin sealers are some of
them. There are a few studies favoring usage of plugs and a few do not. Our findings showed less blood loss with usage of
autologous bone grafting but did not significantly affect the blood transfusion amount. 

CONCLUSION
Autologous bone grafting is a free to use, non-time consuming and an effective method to reduce blood loss. 
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of morphine subcutaneously administered and divided
into four doses was scheduled as rescue analgesia. 

In both groups 4,000 U/day enoxoparine sodium was
started 8 hours after surgery and continued for 3 weeks
postoperatively. 

The first hemoglobin control was done at 2 hours
after the surgery. The second and third hemoglobin
controls were performed at 24 and 72 hours after the
surgery. If erythrocyte suspension was given to the
patient control hemoglobin levels were checked 2 hours
after transfusion. The nursing staff recorded the post -
operative drainage at each 8 hour-shifts.

Transfusion criteria in our department were defined
as follows; hemoglobin level is less than 8 g/dl or if the
patient is symptomatic like dyspnea, palpitation, dizziness
or tachycardia even if the hemoglobin was 8–10 g/dl. 

Cold application with ice bags were routinely used to
all patients. Drainage has been put in negative pressure
unless more than 1,000 cc were present. If more than
1,000 cc drain was present at one shift we let the suction
of the drain by only with gravity force. In group 1;
patients were operated without plugging the femoral
tunnel by one senior surgeon. In group 2 patients were
operated by another senior surgeon and femoral tunnel
was sealed with bony plug which was reshaped from
anterior chamfer cut (Fig. 1, 2). 

In group 1 there were 192 unilateral knee arthroplasty
patients and in group 2 there were 96. We excluded
patients with history of thromboembolic event, acetyl
salicylic acid usage, different dosage of anticoagulant
therapy due to pulmonary conditions or suspicion of ve-
nous thrombosis or bleeding diastasis. Patients with
missing data were also excluded. Data included age,
gender, preoperative hemoglobin values, lowest postop-
erative Hb values and amount of transfused erythrocyte
suspension during hospitalization and last Hb values
before discharge. Implants used were same for all
patients. There were 192 patients who met these criteria;
132 in group 1 and 60 in group 2. 

‘Independent sample t-test’ is used to compare two
groups as statistical method. 

RESULTS

Neither inter- nor intra-group variables were different
according to; operation time, type of prothesis, tourniquet
use and timing, preoperative and postoperative antibiotic
usage and postoperative anticoagulant therapy usage. 

There were 132 patients in group 1; age ranging from
43 to 82 and 60 patients in group 2 age ranging from 55
to 78. In group 1 there were 65 female, 57 male patients
and in group 2; 35 of the patients were male. Radiolog-
ically all the patients were grade 4 osteoarthritis according
to Kelgren- Lawrence classification. While the tourniquet
time was 63 minutes in group 1; 58 minutes in group 2
which is not statistically significant. 

Comparison of two groups by means of mean preop-
erative and postoperative hemoglobin levels are given
in table 1. Also hemoglobin levels at time of discharge,
drain output levels during hospitalization and mean ery-

throcyte suspension given in units are also stated in
table 1. Neither drainage nor amount of erythrocyte
transfusion was affected from the age or gender. 

In plugged group; lowest postoperative hemoglobin
levels are higher than unplugged group which is statisti-
cally significant (p < 0.001). Postoperative drain outputs
are also lower in unplugged group (p < 0.001) and
amount of erythrocyte suspension are lower than un-
plugged group but there is no statistical difference. 

DISCUSSION

Total knee arthroplasty is one of the most widely
used operations in daily practice of orthopedists. During
this procedure average blood loss is up to 1,500 cc
which may require transfusion and increasing susceptibility
to transfusion complications (2, 3, 8, 12). There are
many attempts to reduce blood loss. Some of them
includes medical interventions such as systematic or
local usage of tranexamic acid. There are some studies
favoring usage of tranexamic acid in control of hemostasis
(1, 7, 13). We do not use any systemic or local hemostatic
agents. 

Table 1. Comparison of the groups by means of hemoglobin le-
vels, drain output and given erythrocyte suspension

Group 1 Group 2 P value
Preoperative Hb levels 12.7 ± 1.42 12.5 ± 1.54 0.36
Lowest postoperative 
Hb levels 9.02 ± 1.14 10.01 ± 1.72 < 0.001
Hb levels during discharge 9.6 ± 1.09 9.93 ± 1.18 0.18
Total drain output (cc) 979.7 ± 285.1 729.84 ± 293.2 < 0.001
Erythrocyte suspension (U) 0.66 ± 0.75 0.61 ± 0.79 0.17

Fig. 1. Bone plug from anterior chamfer cut.

Fig. 2. Sealing the femoral tunnel.
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Usage of cryotherapy is controversial in reducing the
blood loss. It has effect on rehabilitation and pain relief
but maintaining of hemostasis is not proved in the liter-
ature. In both groups we use periodic cold application
with ice bags postoperatively.

Clamping of drainage is also not proved to be effective
against blood loss (10). In our study we did not clamp
the drainage. We routinely put in negative pressure post-
operatively unless the amount of drain is over 1,000 cc.

According to our senior surgeons’ preference we use
autologous bone plug during the surgery. In the literature
there are some studies conforming the reduction in
blood loss via autologous bone plug (5, 6). On the other
hand there are also some studies showing no benefit of
sealing femoral intramedullary canal. For example; Tor-
res-Claramunt et al. showed no effect on blood loss, nor
blood transfusion requirement by sealing the femoral
tunnel with bony plug either bone cement in their
prospective randomized study (11). 

In group 1; 60 of 132 (45%) patients have given
blood transfusion whereas in group 2; 29 of 66 (43%)
patients required blood transfusion Ko et al. showed de-
crease need for allogenic blood transfusion in sealed
group in their study (4). On the other hand Kumar et al.
showed no significant change in transfusion need (5). In
our study we observed no statistical difference in amount
of erythrocyte transfusion. The only difference was the
postoperative hemoglobin levels and drain outputs. Post-
operative hemoglobin levels are much higher and drain
output is much less than unplugged group. However
this difference did not statistically effect the amount of
given erythrocyte transfusion. Theoretically; lower drain
output, higher postoperative hemoglobin levels are fa-
vorable in means of shorter duration of hospitalization
and decreased need for transfusion although our results
showed no statistically significant difference. 

Skovgaard et al. studied the effect of fibrin sealers to
provide effective hemostasis but showed no significant
effect (9). Even sealing the femoral tunnel with bone
plug did not effect the erythrocyte transfusion rate it is
free to use. 

CONCLUSION

In conclusion; knee arthroplasty may cause bleeding
which may lead to hematoma, necessity to blood trans-
fusion. Sealing of femoral tunnel is a easy method and
free to use which may decrease blood loss and transfusion
necessity. 
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