
Effects of different anesthesia techniques on
intraoperative blood loss in acetabular fractures
undergoing the Modified Stoppa approach

 Ahmet Emrah Açan, M.D.,1  Cem Yalın Kılınç, M.D.,1  Emre Gültaç, M.D.,1

 Başak Altıparmak, M.D.,2  Ali İhsan Uysal, M.D.,2  Nevres Hürriyet Aydoğan, M.D.1

1Department of Orthopedics and Traumatology, Muğla Sıtkı Koçman University Faculty of Medicine, Muğla-Turkey
2Department of Anesthesiology and Reanimation, Muğla Sıtkı Koçman University Faculty of Medicine, Muğla-Turkey

ABSTRACT

BACKGROUND: This study aims to evaluate the effects of the anesthesia technique on the intraoperative blood loss in acetabular 
fracture patients undergoing the Modified Stoppa approach.

METHODS: We retrospectively identified 63 patients who underwent a Modified Stoppa approach for acetabular fracture from January 
2014 to July 2018. A total of 20 patients were excluded from this study for the following reasons: bilateral acetabular fractures (n=6), 
undergoing antiaggregant treatment (n=3), incomplete anesthesia records (n=3), emergency pelvic surgery due to hemodynamic insta-
bility (n=5), splenic rupture (n=2), and liver laceration (n=1). The patients were divided into two groups as follows: patients undergoing 
general anesthesia (GA) (n=22) and patients undergoing combined epidural-general anesthesia (CEGA) (n=21). The main outcome 
measurements studied were the intraoperative blood loss and the need for intraoperative and/or postoperative blood transfusions.

RESULTS: No statistically significant differences were found between the groups concerning the age, gender, type of fracture, mech-
anism of injury, time from injury to surgery, Injury Severity Score, associated injuries, and comorbidities (p>0.05). The mean intraoper-
ative blood losses were 717.27 ml (300–1.600 ml) in the GA group and 473.81 ml (150–1.020 ml) in the CEGA group (p<0.001). In the 
cases with only an isolated acetabular fracture, the intraoperative blood transfusion means were 2.43 units (1–5 units) in 14 patients 
in the GA group and 1.27 units (1–4 units) in 15 patients in the CEGA group (p<0.001).

CONCLUSION: Less intraoperative bleeding was seen in those patients undergoing CEGA when compared to those undergoing 
GA. This is a significant advantage for acetabular surgery, which has a long learning curve and a high risk of bleeding.
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Acetabular fractures are usually high-energy traumatic injuries.
[9] When carrying out surgery to repair these fractures, a sig-
nificant amount of bleeding may develop during the approach. 
Moreover, because these fractures are often accompanied 
by fractures in other regions, high intraoperative blood loss 
amounts may be seen.[10] Unfortunately, an intraoperative and/
or postoperative blood transfusion involves risks and compli-
cations, such as an allergic reaction, transfusion of the wrong 
blood group, transfusion of infectious agents, and transfusion-
related down-modulation of the immune system.[11–14]

  O R I G I N A L  A R T I C L E

Ulus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3 445

INTRODUCTION

General anesthesia (GA) is the most frequently used anes-
thesia method in major orthopedic surgeries.[1] However, in 
studies related to hip and knee arthroplasty, hip fractures, 
and pelvic tumors, the use of epidural anesthesia has been re-
ported to provide several advantages, such as a lower risk of 
deep vein thrombosis and pulmonary embolism, a decrease in 
intraoperative blood loss, better postoperative pain control, 
and a reduction in perioperative complications.[2–8]
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Despite several studies in the current literature related to the 
Modified Stoppa technique and the associated blood losses, 
there is insufficient information about the relationship be-
tween the anesthetic technique and the amount of intraop-
erative bleeding.[10,15–22] The present study aims to investigate 
whether or not there was a difference in the intraoperative 
blood loss between acetabular fracture cases undergoing GA 
and cases undergoing combined epidural-general anesthesia 
(CEGA) operated on using the Modified Stoppa technique. 

MATERIALS AND METHODS

Approval for this study was granted by the Faculty ethics 
committee. A retrospective evaluation was conducted of pa-
tients aged over 18 years old with an acetabular fracture who 
underwent the Modified Stoppa technique at the Medical Fac-
ulty hospital between January 2014 to July 2018. All the med-
ical records were reviewed for the demographic data, Injury 
Severity Score (ISS), mechanism of injury, number of associ-
ated fractures, number of associated medical comorbidities, 
time from injury to surgery, operation time, and amount of 
blood lost during the operation. The exclusion criteria were 
as follows: patients with bilateral acetabular fractures, a pre-
operative international normalized ratio (INR) value of ≥1.3, 
receiving anticoagulant/antiaggregant treatment, a platelet 
count lower than 100.000/mcL or over 450.000/mcL, incom-
plete anesthesia records, intraoperative iatrogenic major vas-
cular injury, previous surgery with bleeding before orthopedic 
surgery, an indication for emergency surgery, intraoperative 
hemodynamic instability, and a known bleeding diathesis, such 
as chronic liver disease. 

Anesthesia was administered to all patients by the same two 
anesthesiologists. In the operating room, standard moni-
toring was performed with the help of electrocardiography, 
invasive blood pressure measurements, pulse oximetry, and 
bi-spectral index monitoring (BIS). All the patients were 
hemodynamically stable before the operation. For induction 
of anesthesia, all the patients routinely received 2–3 mg/kg of 
propofol, 1–2 mcg/kg of fentanyl, and 0.6 mg/kg of rocuro-
nium bromide until the BIS values decreased under 60. The 
maintenance of anesthesia was provided with 1–2% sevoflu-
rane in 40% O2 + 60% N2O mixture with targeting a BIS ratio 
between 40–60. In the CEGA group, after induction, the pa-
tients were placed in the lateral decubitus position, with the 
healthy extremity underneath, and an epidural catheter was 
placed in the L3–L4 interspace using the loss-of-resistance 
technique. In all the patients in the CEGA group, immediately 
after the surgical incision, the controlled administration of 
9 ml of 0.25% bupivacaine +50 mcg of fentanyl was applied 
from the epidural catheter. When there was a >20% increase 
in the intraoperative parameters from the basal values, a dose 
of 4.5 ml of 0.25% bupivacaine +25 mcg of fentanyl was ad-
ministered from the epidural catheter in CEGA group and 
intravenous 0.5 mcg kg-1 fentanyl was administered as a bolus 
dose in GA group. When there was a >20% reduction in the 

intraoperative parameters from the basal values, intravenous 
5 mg ephedrine was administered as a bolus dose in both 
groups. For postoperative pain control, the epidural catheter 
was used for 48 hours, and it was removed at the end of the 
2nd postoperative day.

Intraoperative blood loss during the Modified Stoppa inter-
vention was recorded using data-linkage to surgical anesthe-
sia records. The anesthesia team calculated intraoperative 
blood loss by evaluating the number of used small swabs and 
suction bottle contents. During the surgery, only small swabs 
were used, and these were collected and counted at the end 
of the procedure. According to previous literature,[23] each 
saturated small swab was accepted as containing 60 mL of 
blood, and the amount of blood aspirated intraoperatively 
was calculated by subtracting the amount of saline used in-
traoperatively from the accumulated material in the suction 
bottle. The amount of intraoperative bleeding was calculated 
from these two values and recorded routinely by the anes-
thesia team. The operating time was accepted as the time 
from the start of the skin incision for the Modified Stoppa 
technique in the pelvic region to the time of skin closure.

An intraoperative transfusion of packed red blood cells was 
given to those patients with hemoglobin (Hb) levels <8 mg/dL 
and/or ongoing blood loss. A postoperative transfusion was 
given to the patients with Hb levels <8 mg/dL and Hb levels 
<9 mg/dL with signs or symptoms of anemia (i.e., dizziness, 
shortness of breath, tachypnea, or tachycardia). The intraop-
erative and postoperative transfused red blood cell numbers 
were also recorded.

Statistical Analysis
All the computational analyses were conducted using the R 
software for statistical computing. The Welch’s t-test was 
used to assess the differences between the patients in the 
two groups in terms of the age, ISS, operation time, and 
amount of intraoperative blood loss. The summary statistics 
of the compared values were presented as the mean ± stan-
dard deviation. The correlations between the operation time 
and the amount of blood lost during the operation were cal-
culated using the Pearson correlation coefficient. A p-value of 
<0.05 was considered to be statistically significant. 

RESULTS

A total of 20 patients were excluded from this study: Six pa-
tients had bilateral acetabular fractures, three patients were 
taking antiaggregant medications, three patients had incom-
plete intraoperative anesthesia records, five patients were 
hemodynamically unstable and required emergency surgery, 
and two patients with splenic ruptures and one patient with 
a liver laceration were emergencies that were operated on 
by the general surgery team. After the implementation of the 
exclusion criteria, this study included a total of 43 patients 
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(26 males and 17 females, aged 18–80 years old) who were 
operated on using the Modified Stoppa technique. The pa-
tients were separated into two groups as follows: a GA group 
(n=22) and a CEGA group (n=21) (Table 1). The mean age 
of the patients was 38.3 years old (18–70 years) in the GA 
group and 40.1 years old (19–67 years) in the CEGA group. 
There were no statistically significant differences between 
the groups concerning the age, gender, type of fracture, 
mechanism of injury, ISS, associated injuries, and comorbidi-
ties (p>0.05) (Table 1). The ISS means were 13.9 (9–34) in the 
GA group and 14.7 (10–37) in the CEGA group, with no sta-
tistically significant difference between the groups (p>0.05).

All the patients were exposed to high-energy trauma. The 
mechanisms of trauma included being struck by a motor vehi-
cle in 14 cases, a traffic accident within the vehicle in 19 cases, 
and a fall from a height in 10 cases (Table 1). According to the 
Judet and Letournel classification, the fractures were as fol-
lows: 14 anterior columns, eight transverse columns, 11 both 
columns, five anterior columns plus posterior hemitrans-
verse, and five T-type fractures.[24] Due to concomitant head 
trauma in three patients, thoracic injury in three patients, 

intra-abdominal pathology in two patients, and fractures in 
other regions in one patient, a total of nine patients were 
transferred from the emergency department to the intensive 
care unit (ICU) for close monitoring. After the clinical stabi-
lization of these patients (mean: 5.6 days, range: 2–11 days), 
they were transferred to the orthopedics clinic. In eight pa-
tients in the GA group and six patients in the CEGA group, 
there were long bone fractures other than the patients in 
the pelvic region (Table 1). All the patients were operated on 
by the same orthopedic surgeon using the Modified Stoppa 
technique at a mean of 7.1 days (5–14 days) after the initial 
presentation. The means were 6.95 days (5–12 days) in the 
GA group and 7.24 days (5–14 days) in the CEGA group. 
When considering that the patients were clinically stable, the 
timing of the operation was planned semi-electively. When 
there was a concomitant fracture, the surgical intervention 
was conducted on the acetabular fracture first. 

The mean preoperative Hb values were 12.3 g/dL (10.5–17.1 
g/dL) in the GA group and 11.9 (10.2–16.7) in the CEGA 
group. The mean INR values were 0.91 IU (0.82–1.1 IU) in 
the GA group and 0.95 IU (0.86–1.15 IU) in the CEGA group. 

Ulus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3 447

Table 1.	 Patient demographic data (n=43)

		  GA group (n=22)	 CEGA group (n=21)	 p

Mean age (years)	 38.3	 40.1	 >0.5

Male/female	 12/10	 15/6	 >0.5

Mean Injury Severity Score	 13.9	 14.7	 >0.5

Mean hemoglobin	 12.3	 11.9	 >0.5

Mean international normalized ratio	 0.91	 0.95	 >0.5

Mean platelet count	 233.500	 256.300	 >0.5

Concomitant fracture	 8	 6	

Comorbidities			 

	 Diabetes mellitus	 2	 3	

	 Chronic obstructive pulmonary disease	 0	 1	

	 Hypertension	 5	 4	

Injury to surgery (days)	 6.95	 7.24	 >0.5

Operating time (minutes)	 155.9	 148.1	 >0.5

Mechanism of injury			 

	 Struck by motor vehicle	 6	 8	

	 Traffic accident inside the vehicle	 11	 8	

	 Fall from height	 5	 5

Fracture type*			 

	 Anterior column fracture	 9	 5	

	 Both columns fracture	 4	 7	

	 Transverse fracture	 5	 3	

	 Anterior column plus hemitransverse	 2	 3	

	 T-type fracture	 2	 3	

*Judet and Letournel classification. GA: General anesthesia; CEGA: Combined epidural-general anesthesia.



The mean preoperative platelet counts were 233.500/mcL 
(121.000–376.000/mcL) in the GA group and 256.300/mcL 
(128.000–455.000/mcL) in the CEGA group. No statistically 
significant differences were determined between the groups 
concerning the preoperative Hb, INR, and platelet count 
values (p>0.05). The mean operating time was 155.9 mins 
(95–230 mins) in the GA group and 148.1 mins (90–240 mins) 
in the CEGA group, with no statistically significant difference 
between the groups (p>0.05).

The mean amount of intraoperative blood loss was 717.27 mL 
(300–1.600 mL) in the GA group and 473.81 mL (150–1.020 
mL) in the CEGA group. The difference between the groups 
was determined to be statistically significant (p<0.001) (Table 
2). In both groups, a strong positive correlation was found be-
tween the operation time and the amount of blood lost; how-
ever, the correlation was stronger in the GA group (r=0.88, 
p<0.001) than in the CEGA group (r=0.67, p<0.001) (Figs. 1 
and 2). When the amount of blood lost was compared both 
within and between the groups according to the fracture type, 
the operation time was longer and the blood loss higher in 
those patients with T-type, transverse, and anterior column 
plus hemitransverse fractures when compared to the patients 
with the other types of fractures (anterior column and both 
columns) (p<0.001). In the cases with no concomitant frac-
tures and only an isolated acetabular fracture was treated 
using the Modified Stoppa approach, the intraoperative blood 
transfusion means were 2.43 units (1–5 units) in 14 patients 
in the GA group and 1.27 units (1–4 units) in 15 patients in 

the CEGA group. A statistically significant difference was ob-
served between the two groups (p<0.001) (Table 2). 

The postoperative blood transfusion means were 1.82 units 
(1–4 units) in the GA group and 1.76 units (0–4 units) in the 
CEGA group. There was no statistically significant difference 
between the two groups (p>0.05). In the cases with no con-
comitant fractures and only an isolated acetabular fracture, 
the postoperative blood transfusion means were 1.64 units 
(1–3 units) in the GA group and 1.53 units (1–3 units) in the 
CEGA group. No statistically significant difference was seen 
between the two groups concerning the postoperative blood 
transfusion amounts (p>0.05).

When the time from operation to discharge was examined, 
the mean was 6.7 days (4–11 days) in the GA group and 6.3 
days (3–9 days) in the CEGA group, with no statistically sig-
nificant difference between the groups (p>0.05).

A mortality follow-up of the patients was conducted until the 
90th postoperative day. In the GA group, one patient (80 years 
old) suffered a cardiac arrest on a postoperative day 37 and 
died. No statistically significant difference was found between 
the groups concerning the 90-day mortality rate (p>0.05).

DISCUSSION
GA remains the most preferred anesthesia method in major 
orthopedic surgeries.[1] However, with increased technical 
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Table 2.	 Intraoperative bleeding and transfusion amounts

	 GA group	 CEGA group	 p

Intraoperative bleeding amount (mL)	 717.27 (300–1600)	 473.81 (150–700)	 <0.001

	 n=22	 n=21

Intraoperative blood transfusion in patients with 	 2.43 (1–5)	 1.27 (1–4)	 <0.001

an isolated acetabular fracture (units)*	 n=14	 n=15	

*In cases with concomitant fractures, this could have changed the requirement for an intraoperative blood transfusion; therefore, only the isolated acetabular fractures 
were evaluated. GA: General anesthesia; CEGA: Combined epidural-general anesthesia.

Figure 1. Representation of the amount of blood loss and opera-
tion time in group 1 patients.
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Figure 2. Representation of the amount of blood loss and opera-
tion time in group 2 patients.
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skills, the more frequent clinical use of catheters, and new 
technological developments, regional anesthesia has become 
more attractive to surgeons and anesthesiologists.[25,26] There 
are many studies in the literature that have shown the superi-
ority of epidural anesthesia over general anesthesia, although 
most of these studies have evaluated the results of total hip 
and knee arthroplasties.[3,6,7,14,25–28] However, previous studies 
have reported that reduced intraoperative bleeding is related 
to the application of epidural anaesthesia.[1,4,5,29] A reduction 
in blood loss with the use of epidural anesthesia during major 
surgery was first reported by Moir[30] in 1968. The author ex-
plained this reduction by the effects of the sympathetic block-
ade that develops with epidural anesthesia. The sympathetic 
blockade is well-known to cause a reduction in peripheral 
resistance, with a fall in the venous pressure, which results 
in reduced circulation in the pelvic vessels.[30] However, to 
our knowledge, none of these studies evaluated the effects of 
regional anesthesia on bleeding in acetabular fracture surgery 
using the Modified Stoppa approach.

In the current literature, there are some studies that com-
pare general anesthesia (GA) with epidural anesthesia and/or 
combined regional and general anesthesia (CEGA) concern-
ing bleeding in orthopaedic surgeries.[1,4,5,31] Strauss et al.[1] and 
Dauphin et al.[4] compared to GA and CEGA groups. Dauphin 
et al.[4] operated on 37 hip arthroplasty patients using GA in 
17 cases and CEGA in 20 cases. The bleeding values were 
found 1,259.2±366.0 mL in the GA group and 663.8±299.0 
mL in the CEGA group. The authors reported that the most 
possible reason for less intraoperative bleeding in the CEGA 
group was the sympathetic blockade, as described by Moir 
previously. In a retrospective study by Strauss et al.,[1] a total 
of 138 posterior acetabular fracture patients were operated 
on using the Kocher-Langenbeck approach (64 with GA and 
74 with CEGA). The patients were compared concerning the 
hospital length of stay, postoperative pain control, time to 
mobilization with physical therapy, and intraoperative blood 
loss. No differences were reported between the groups con-
cerning the length of stay, pain score, or time to rehabilita-
tion. Although not highly clinically significant, a statistically 
significant difference was determined in the intraoperative 
bleeding (458 mL in the CEGA group and 543 mL in the GA 
group). Similar to Dauphin et al., Strauss et al.[1] reported 
sympathetic blockade as a possible reason for less blood loss 
in the epidural group. In another study, Freeman et al.[5] eval-
uated the effects of anesthesia on the amount of bleeding 
in intrapelvic tumor surgeries, a total of 174 patients were 
retrospectively evaluated, with 102 patients administered hy-
potensive epidural anesthesia and 72 standard GA, to which a 
hemipelvectomy, sacrectomy, or hindquarter amputation was 
applied. The blood loss was 1.457 mL (1.114–1.801 mL) in the 
hypotensive epidural anesthesia group and 2.421 mL (1.877–
2.965 mL) in the GA group. The intraoperative mean arterial 
pressures were also lower in the epidural group throughout 
the operation. In this study, the authors suggested that less 
blood loss in the epidural group was not only related to the 

sympathetic blockade but also lower intraoperative mean ar-
terial pressures (MAP). However, in the study of Strauss et 
al.,[1] intraoperative MAP changes were similar between the 
groups. The authors reported that the possible mechanism of 
less blood loss during their study was independent of hemo-
dynamic changes. In our study, to provide a more standard 
sample group, we excluded the patients with unstable hemo-
dynamic measurements. When there was a more than 20% 
increase in heart rate or MAP of the patients, the intraopera-
tive hemodynamic management was performed with epidural 
administration of bupivacaine+fentanyl in CEGA group and 
intravenous administration of fentanyl in GA group. The in-
traoperative MAP measurements were similar between the 
groups. Consequently, we eliminated the effects of blood 
pressure on intraoperative bleeding.

Yadav et al.,[31] similar to Strauss et al., compared the effects 
of general anesthesia, regional anesthesia, and combined re-
gional and general anesthesia on the perioperative outcomes 
of pelvi-acetabular fracture surgeries. They evaluated 59 
patients retrospectively and reported intraoperative blood 
losses of 996.43±549.29 mL in the combined regional and 
general anesthesia group, 696.67±500.33 mL in the regional 
anesthesia group, and 870±516.79 mL in the general anes-
thesia group. Moreover, no significant differences were found 
between the three groups concerning the length of the hos-
pital stay and duration of surgery, and they concluded that 
there was no specific significant advantage of this anesthetic 
technique on the observed perioperative complications in 
pelvi-acetabular fracture surgeries.[31] However, no detailed 
information was provided about the surgical approach used, 
fracture type, how many surgeons performed the surgeries, 
and method for determining the intraoperative blood loss. In 
addition, the patient position and approach showed statistical 
significance among the groups.[31] In the current study, GA 
or CEGA was administered while using the Modified Stoppa 
technique in acetabular fracture cases. Epidural anesthesia 
was not used alone. Because the positioning of a patient with 
an acetabular fracture for epidural anesthesia administration 
is a painful procedure, and it is almost impossible for a patient 
to tolerate this. By positioning the patient laterally after ad-
ministering GA, the pain associated with the positioning can 
be overcome, and the placement of the epidural catheter is 
facilitated, with easier access to the epidural space. Another 
advantage of performing general anesthesia in both groups is 
that we presumably eliminated a probable effect of inhaled 
anesthetics on bleeding. All of the patients received sevoflu-
rane for the maintenance of anesthesia by targeting the same 
BIS values. However, there were no data concerning the min-
imum alveolar concentration (MAC) values of sevoflurane 
overtime on anesthesia records of the patients. 

In the current study, the intraoperative blood losses were 
717.27 mL (300–1.600 mL) in the 22 patients in the GA 
group and 473.81 mL (150–1.020 ml) in the 21 patients in 
the CEGA group. The difference between the two groups 
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was statistically significant (p<0.001). Strauss et al. concluded 
that a difference of approximately 100 mL between the GA 
and CEGA groups in the intraoperative bleeding was un-
likely to be of clinical significance in contrast to reports in 
the literature suggesting that the use of supplemental epidu-
ral anesthesia in arthroplasty cases provided a reduction in 
intraoperative bleeding.[4,32] However, in the present study, 
the mean difference between the groups was 234 mL and 
it should be accepted as clinically significant.[4] The surgical 
approach in Strauss et al.’s[1] study was using the Kocher-Lan-
genbeck incision, which is an extra-pelvic approach, whereas 
in the present study was Modified Stoppa approach, which is 
an intrapelvic approach. Another study related to intrapelvic 
approach by Freeman et al.,[5] mean intraoperative bleeding 
difference between the hypotensive epidural anesthesia and 
GA groups in surgeries undergoing intrapelvic approach was 
964 mL with clinical significance. However, in that study, in-
trapelvic tumors were evaluated, not fractures, and the GA 
was compared to hypotensive epidural anesthesia. On the 
one hand, this may suggest that in intrapelvic interventions, 
such as the Modified Stoppa approach, the pelvic vascularity 
is higher when compared to cases undergoing an extrapelvic 
approach, such as the Kocher-Langenbeck. Thus, there is a 
higher risk of bleeding. On the other hand, the use of CEGA 
when there is a higher potential for bleeding, such as in the 
intrapelvic approach, has been shown to be advantageous 
concerning the amount of intraoperative bleeding. 

In the Strauss et al.’s[1] study, a cell saver machine was used 
when calculating the intraoperative bleeding amount, and 
the anesthesiologists estimated the blood loss based on the 
machine’s recordings. In a previously published arthroplasty 
series by Freeman et al.,[5] the blood loss was determined in-
directly using a formula, including the preoperative and post-
operative Hb levels and the number of units of red blood cells 
transfused[33] It has been advocated that with this method, 
surgeon or anesthesiologist bias could be avoided, and the 
amount of blood on the drapes, gowns, and the operating 
room floor could be overlooked with other methods.[5] In 
the present study, the amount of intraoperative bleeding was 
determined from the small swab count and suction bottle 
contents values that were recorded by the anesthesia team. 
With this method, and with the Modified Stoppa approach 
being performed in the supine position, it is believed that 
the amount of blood on the drapes, gowns, and operating 
room floor was not of a degree to affect the measurement. 
In addition, because the pelvic surgery was applied first to 
those patients with a concomitant fracture, only the amount 
of intraoperative blood lost when using the Modified Stoppa 
approach could be calculated.

When the current literature is examined, it can be seen that 
many studies have provided mean operating times.[1,4,5,10,15–

22,28,29] However, to our knowledge, there is not any study 
in the literature that showed a direct relationship between 
an increased operating time and an increased blood loss. In 

the present study, the operating times of the patients that 
were given GA and CEGA were 156 mins and 148 mins, re-
spectively, with no statistically significant difference between 
the groups (p=0.544). Again, in both groups, the operating 
times of the patients with T-type, both column, and ante-
rior column plus hemitransverse fractures were longer than 
the operating times of the patients with the other types of 
fractures, and the amount of bleeding was higher (p<0.001). 
Thus, it can be said that when the fracture type is more com-
plicated, the operating time is prolonged, and the amount of 
blood loss is increased. 

Controlled hypotension, autologous blood transfusion, in-
tra-operative blood salvage, and the use of erythropoietin 
and antifibrinolytic agents are other described blood con-
serving techniques to reduce blood loss and post-oper-
ative transfusion rate, similar to the aim of this study.[34,35] 
The antifibrinolytics include aprotinin, epsilon-aminocaproic 
acid and tranexamic acid (TXA). Among them, TXA has at-
tracted the most attention. However, its use is controversial 
in orthopaedic trauma patients due to its theoretical risk of 
increased thromboembolic complications. However, Gaus-
den et al.[36] reported a systematic review and meta-analysis 
concluded that tranexamic acid reduced the risk of blood 
transfusion, reduces perioperative blood loss, and had no sig-
nificant effect on the risk of symptomatic thromboembolic 
events. Sukeik et al.[37] and Alshryda et al.[38] reported system-
atic review and meta-analysis of the use of TXA in total knee 
replacement and total hip replacement respectively. They re-
ported reduced blood loss using 104 mL and 591 mL in to-
tal hip replacement and total knee replacement, respectively. 
Additionally, no increased risk of deep vein thrombosis and 
pulmonary embolism was reported due to TXA use both in 
total knee and hip replacement surgeries. In this study, we did 
not evaluate the effects of TXA on blood loss in acetabular 
fracture patients undergoing the Modified Stoppa approach. 
However, it would not be wrong to foresee that TXA would 
potentiate the reduction in the blood loss effects of CEGA.

A major limitation of this study was that this study was ret-
rospective, and therefore prone to various forms of bias (se-
lection bias and recall bias). Besides, retrospective evaluation 
of the calculation of the intraoperative blood loss may lead 
to a question mark about the reliability of this study. How-
ever, in our clinic, anesthesia team determines the intraoper-
ative blood loss by evaluating the number of used saturated 
of small swabs and suction bottle contents and records the 
amount of intraoperative blood loss to the patient anesthesia 
form as a daily routine practice. In addition, the number of 
patients was relatively low. In a broader patient group, po-
tential differences could be revealed according to the frac-
ture type. A further limitation of this study was that the pain 
scores were not recorded. Thus, pain control could not be 
evaluated. If there had been such an evaluation, the effects of 
the epidural analgesia during the postoperative period con-
cerning the pain and reducing the opioid-induced side-effects 
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(thereby providing earlier postoperative rehabilitation and 
shortening the postoperative length of the hospital stay), as 
have been reported in total hip and knee arthroplasty cases 
in the literature, might have been similar to those in the ac-
etabular fractures undergoing Modified Stoppa surgery.[39,40] 
However, Strauss et al.[1] found no difference between the 
patients administered CEGA or GA for acetabular posterior 
wall fractures about the length of stay, postoperative pain 
scores, or time to rehabilitation, but they stated that larger 
patient populations were required. As mentioned before, we 
had no date concerning the MAC values of sevoflurane over-
time on anesthesia records of the patients. Unfortunately, we 
could not assess the effects of MAC values on intraoperative 
bleeding in this study. 

The major strengths of this study were the homogeneity be-
tween the groups, and that the surgeries were carried out 
by the same surgeon in all the cases. In the study by Strauss 
et al.,[1] the operation was performed by one of 10 faculty 
orthopedic traumatologists, and the type of anesthesia used 
was determined by one of 18 faculty anesthesiologists for 
each procedure. Therefore, the anesthesiologists may have 
exhibited a selection bias in preferring the CEGA over GA for 
the patients at a higher risk of intraoperative blood loss and 
decreased postoperative mobility. In the study by Freeman et 
al.,[5] the anesthetic technique used was primarily determined 
by the anesthesiologist, and it lacked randomization. Similarly, 
in the present study, the type of anesthesia used was deter-
mined by the same two anesthesia specialists, who may have 
also exhibited selection bias.

Conclusion
In the acetabular fracture cases in which the Modified Stoppa 
technique was used, less intraoperative bleeding was seen 
in the patients administered CEGA when compared to the 
patients administered GA. This is a significant advantage for 
acetabular surgeries, which has a long learning curve and a 
high risk of bleeding. In further prospective, randomized, 
controlled trials with larger patient populations, higher ben-
efits can be obtained by not concentrating on the amount of 
bleeding, but by conducting a more comprehensive evaluation 
concerning the other benefits of the technique and its peri-
operative complications. 
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OLGU SUNUMU

Modifiye Stoppa yaklaşımı ile ameliyat edilen asetabulum kırıklarında farklı
anestezi tekniklerinin intraoperatif kan kaybı üzerine etkisi
Dr. Ahmet Emrah Açan,1 Dr. Cem Yalın Kılınç,1 Dr. Emre Gültaç,1 Dr. Başak Altıparmak,2

Dr. Ali İhsan Uysal,2 Dr. Nevres Hürriyet Aydoğan1

1Muğla Sıtkı Koçman Üniversitesi Tıp Fakültesi, Ortopedi ve Travmatoloji Anabilim Dalı, Muğla
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AMAÇ: Asetabulum kırığı nedeniyle Modifiye Stoppa yaklaşımı ile ameliyat edilen hastalardaki intraoperatif  kanama miktarına, anestezi tekniğinin 
etkisini değerlendirmektir.
GEREÇ VE YÖNTEM: Ocak 2014 ve Temmuz 2018 tarihleri arasında asetabulum kırığı nedeniyle Modifiye Stoppa yaklaşımı ile ameliyat edilen 
63 hasta geriye dönük olarak değerlendirildi. İki taraflı asetabulum kırığı (n=6), antiagregan tedavisi (n=3), anestezi kayıtlarında eksiklik (n=3), 
hemodinamik instabilite nedeniyle acil pelvik cerrahi geçirmiş (n=5), dalak yırtığı (n=2) ve karaciğer yırtığı (n=1) olan, toplam 20 hasta çalışmadan 
dışlandı. Hastalar genel anestezi yapılanlar (GA) (n=22) ve kombine epidural-genel anestezi yapılanlar (CEGA) (n=21) olmak üzere iki gruba ayrıldı. 
İntraoperatif  kanama miktarı ve intraoperatif  ve/veya ameliyat sonrası kan transfüzyon ihtiyacı, değerlendirilen ana ölçüm parametreleriydi.
BULGULAR: Gruplar arasında yaş, cinsiyet, kırık tipi, yaralanma mekanizması, yaralanma ile cerrahi arasındaki süre, yaralanma şiddet skoru, eşlik 
eden yaralanmalar ve komorbiditeler açısından istatistiksel anlamlı fark yoktu (p>0.05). Ortalama intraoperatif  kanama miktarı GA grubunda 
717.27 ml (300–1.600 ml) ve CEGA grubunda 473.81 ml (150–1.020 ml) bulundu (p<0.001). İzole asetabulum kıırğı olan olgularda ise, intraope-
ratif  kan transfüzyon ortalaması, GA grubundaki 14 hastada 2.43 ünite (1–5 ünite) ve CEGA grubundaki 15 hastada 1.27 ünite (1–4 ünite) bulundu 
(p<0.001).
TARTIŞMA: CEGA yapılan hastalarda, GA yapılan hastalara göre daha az intraoperatif  kanama görüldü. Bu, uzun öğrenme eğrisi ve yüksek kanama 
riski olan asetabulum cerrahi için önemli bir avantajdır.
Anahtar sözcükler: Asetabulum kırığı; epidural anestezi; kan kaybı; kanama; Stoppa.
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