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D-Dimer Levels Mostly Elevated in the
Postoperative First Week

Postoperatif Donemde Cogunlukla Birinci Hafta
[¢inde Yiikselen D-Dimer Seviyeleri

ABSTRACT D-dimer has become one of the frequently used parameters in the diagnosis of pulmo-
nary thromboembolism as it is a rapidly resulted test. D-dimer, as it is a fibrin destruction product, can
also elevate in trauma, postoperative period, some acute and chronic diseases beside pulmonary throm-
boembolism. In literature, there is not enough study about D-dimer elevation in postoperative peri-
od. The purpose of our study is to determine postoperative D-dimer increase and show in which days
this increase occurs. Electively operated 59 patients were included into this study. All patients over
40 years old were administered prophylaxis by low molecular weight heparin in preoperative and
postoperative first days. We evaluated D-dimer levels of patients by using latex agglutination test on
the first day of preoperative and postoperative 1%, 3¢, 7" and 15% days. The dispersal of operated pa-
tients: Multinodular goiter (13), cholelithiasis (12), inguinal hernia (10), pilonidal sinus (6), incisional
hernia (5), others (13). D-dimer levels were 0.186 + 0.344 mg/L preoperatively, 0.312 + 0.346 mg/L on
postoperative 1* days, 0.307 + 0.410 mg/L 3" day, 0.289 + 0.443 mg/L 7" day and 0.271 + 0.527 mg/L
15™ day. D-dimer levels were found significantly higher on the postopetativelst and 3rd days when
compared to preoperative levels (p< 0.001, p< 0.001, respectively). As a result, it is thought that ten-
dency to thrombosis is higher in postoperative first week as defined in literature.
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OZET D-dimer pulmoner tromboemboli tanisinda en sik kullamilan ve oldukga hizli sonuglanan
bir testtir. Fibrin y1ikim {iriinii olan D-dimer pulmoner tromboemboli disinda travma, postoperatif
donem, akut ve kronik bazi hastaliklarda da yiikselmektedir. Literatiirde postoperatif dénemde D-
dimer yiiksekligiyle ilgili yeterli alisma bulunmamaktadir. Bu galismanin amaci postoperatif D-
dimer yiiksekligini ve hangi giinlerde bu yiiksekligin ortaya ¢iktigini tespit etmektir. Calismaya
elektif sartalarda opere edilen 59 hasta alindi. Hastalarin hepsi 40 yasin iizerindeydi ve preoperatif
ve postoperatif 1. giinde diisitk molekiil agirlikli heparin profilaksisi uygulandi. Hastalarin D-di-
mer diizeyleri preoperatif ve postoperatif 1, 3, 7 ve 15. giinlerde latex agliitinasyon testi ile deger-
lendirildi. Opere hastalarin dagilimi: Multinodiiler guatr (13), kolelitiazis (12), inguinal herni (10),
pilonoidal siniis (6), insizyonel herni (5), digerleri (13). D-dimer diizeyleri preoperatif 0.186 + 0.344
mg/L, postoperatif 1. ginde 0.312 + 0.346 mg/L, postoperatif 3. giinde 0.307 + 0.410 mg/L, postope-
ratif 7. giinde 0.289 + 0.443 mg/L and postoperatif 15. giinde 0.271 + 0.527 mg/L'di. Postoperatif D-
dimer diizeyleri preoperatif diizeyle kargilagtinldiginda 1. ve 3. giinlerde istatistiksel olarak anlamli
yiiksek bulundu (p< 0.001, p< 0.001, sirasiyla). Sonug olarak literatiirde tanimlandig gibi bu gals-
mada da postoperatif ilk hafta i¢inde trombozis egilimi daha yiiksek bulunmustur.

Anahtar Kelimeler: Ven6z tromboemboli; postoperatif dénem; D-dimer
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-dimer, also called as fibrin degradation products is a serological in-
dicator gained importance in recent years in the diagnosis of veno-
us thromboembolism. The level of D-dimer increases in serum after
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coagulation event.! In many studies when evalua-
ted together with venous doppler ultrasonography,
and helical computed tomography; D-dimer is fo-
und as a test used safely in the exclusion of throm-
boembolic events.??

D-dimer can also increase to high levels in
trauma, postoperative period, in acute or chronic
diseases beside pulmonary embolism (PE). It has a
low positive predictive value for diagnosis of a
thromboembolic disease, but a very high negative
predictive value, with or without other adjuncti-
ve studies, approaching 100%.' Therefore, D-di-
mer is assumed as a useful test used for the
exclusion of PE diagnosis.**> There is not suffici-
ent studies showing high level of D-dimer in post-
operative period. So, this study was planned for
the purpose of determining postoperative D-di-
mer elevation and showing in which days this el-
evation occurs.

I MATERIAL AND METHODS

This study was performed with the partnership of
Pulmonary Diseases and General Surgery Depart-
ment of Ankara Ataturk Educational and Research
Hospital. The protocol for the study was approved
by the Ethics Committee of the hospital and writ-
ten informed consent was obtained from all pati-
ents. D-dimer tests of the cases were studied in the
hematology laboratory of the same hospital.

PATIENTS

Electively operated 59 patients were included into
the study. All patients over 40 years old were admi-
nistered prophylaxis by low molecular weight he-
parin in preoperative and postoperative first days.
All the cases were operated under general anesthe-
sia. Exclusion criteria were smoking, being preg-
nant, having deep venous thrombosis and
accompanying serious systemic disease (eg. conges-
tive heart failure, severe renal or liver disease, dia-
betes mellitus) and being under age 18. D-dimer
levels of the patients were evaluated on the preo-
perative day and the 1%, 3¢, 7* and 15" days of pos-
toperative periods.

In this study, the cut-off value for the test was
determined as 0.15 mg/L, this value determined ac-
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cording to manufacturer instructions. In the cases
having D-dimer level above 0.15 mg/L was plan-
ned to perform Doppler ultrasonography of lower
extremity and if necessary helical computed (HCT)
angiography the evaluation of PE and deep venous
thrombosis.

LABORATORY TESTS

D-dimer measurements performed on freshly col-
lected plasma from a sodium citrated whole blood
sample (nine parts of venous blood drawn into one
part 3.2% trisodium citrate). Samples were centri-
fuged at 1500 g for 15 minutes at 4-10° C and D-di-
mer level of the plasma was measured. D-dimer
level was studied with the latex aglutination test
method which was made by using specific monoc-
lonal antibody for D-dimer and developed by
AGEN Biomedical (Auto Dimer test Latex AGEN
Biomedical Ltd, Australia). The test applied is a qu-
antitative test and values below 0.15 mg/L are eval-
uated as negative, the values above this value are
evaluated as positive. Both blood samples and test
components were stored at room temperature be-
fore starting the test. Auto Dimer was calibrated by
test standard.

STATISTICAL ANALYSES

Data are presented as means and standard deviati-
on (SD). Statistics between D-dimer levels related
to time were examined by Friedman test. In the ca-
se of determining difference, Bonferroni correction
was made and measurement times were compared
by Wilcoxon sign test. Differences between sexua-
lity groups were evaluated by Mann Whitney U
test. Relation between operation reasons and D-di-
mer was evaluated by Kruskal Wallis variance
analysis and difference situations were compared
by Mann-Whitney U test by making Bonferroni
correction. A p value of less than 0.05 was consi-
dered significant.

I RESULTS

The 59 patients enrolled to this study; with a me-
an age of 47.1 + 13. 9 years (+SD) [range 18 to 74
years]. 29 (49.2%) of them were male and 30
(50.8%) of them were female. Patients’” indications
for operation are shown on Table 1 and Figure 1
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TABLE 1: Operation indications of the patients.
Operation Type Patients
n %
Multinodular Goiter 13 22
Cholelithiasis 12 20.3
Inguinal hernia 10 16.9
Pilonidal sinus 6 10.2
Incisional hernia 5 85
Acute appendicitis 4 6.8
Colon canser 2 34
Breast cancer 1 17
Gastric cancer 1 1%
Medullar thyroid cancer 1 147
Diastasis recti 1 19
Rectal polyp 1 1.7
Varicosel 1 1.7
Hydatic cyst of liver 1 17
Total 59 100
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FIGURE 1: Logarithmical spreading graphic of 59 patients with D-dimer re-
sults.

PRO: preoperative, PO 1: postoperative first day, PO 3: postoperative third day, PO 7:
postoperative seventh day, PO 15: postoperative fifteenth day.

show the logarithmical spreading graphic of 59 pa-
tients according to D-dimer levels.

Groups having more than four patients were
chosen for the statistical analysis. These groups
were multi-nodular goiter (13 cases), cholelithia-
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sis (12 cases), inguinal hernia (10 cases), pilonidal
sinus (6 cases), incisional hernia (5 cases) (Table
2

Mean D-dimer level of the patients in preope-
rative period was 0.186 mg/L (min-max: 0.003-
1.908). Maximum 1.908 mg/L D-dimer level
belonged to the patient being operated for plastron
appendicitis. Mean D-dimer level of the patients on
the postoperative 1% day was 0.312 mg/L (min-max:
0.003-1.382). Maximum level was measured in two
different patients. One of them was incisional her-
nia; the other one was cholelithiasis and both of
them had same value (1.382 mg/L). Mean D-dimer
value of the patients on the postoperative 3" day
was 0.307 mg/L (min-max: 0.032-2.277). A patient
being operated for gastric cancer had the maximum
level. Mean D-dimer level of the patients on the
postoperative 7" day was 0.290 mg/L (min-max:
0.024-2.764). Same patient having the maximum
level of D-dimer on the 3™ day previously had the
maximum level also on the 7* day. Mean D-dimer
level on the postoperative 15 day was 0.272 mg/L
(min-max: 0.003-3.170). This maximum level be-
longed to the same patient being operated for gas-
tric cancer (Table 3).

In comparison with D-dimer levels on posto-
perative 1* and 3 days with preoperative period
(p< 0.001 and p< 0.001, respectively) was signifi-
cantly high, as shown in Table 4.

There was not any statistically significant dif-
ference in females concerning D-dimer level rela-
ted to time, but there was a significant difference in
males on the 1* and 3" days when compared to
preoperative period (p< 0.001, p< 0.004, respecti-
vely).

In the comparison between disease groups; me-
asurements derived from cholelithiasis group were
found to be higher than the measurements derived
from incisional hernia, multi-nodular goiter, pilo-
nidal sinus groups concerning 3" day measurements
(p< 0.002, p< 0.001, p< 0.001, respectively).

In respect to the measurements of 7* day, me-
asurements derived from incisional hernia group
were found to be higher than those of multi-nodu-
lar goiter group (p= 0.07). Similarly, measurements
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TABLE 2: D-dimer levels of operation groups having more than four cases.

‘ Muli-nodular goiteri 13

!

Pilonidal sinus 6
l Chaelithiasis [ =ig
Totd . ! 46

Opeation Patients Preoperative Postoperative D-dimer (ng/mL)
indcations n D-dimer(mg/L)
Mean+ SD  Min-max 1¢ day 3 day 7 day 15° day
Mean+SD  Min-max Mean+SD Min-max Mean + SD  Min-max Mean + SD Min-max
i Ingunalheria | 10 0.109:£0.126 0.017-0.378 [o.’éé’s; o.ééil 0.044-0.637 t 0.224 +0.267 ) 0.038-0.395 [ 0.271 £ 0.441 ' 24-1.506 |o.235 + 0.501' 0.036-1.636
SRR e
Incisional hernia 5 0.240 + 0.235 0.044-0.642 0.558 + 0.491 0.185-1.382 0.163 + 0.033 0.122-0.204 0.333+0.173 0.118-0.520 0.297 +0.126 0.126-0.469

1025510457| 0.025-1.422 0.270 + 0.210 0.036-0.581 | 0.126 + 0.105 | 0.032-0.423 012310107! 0.036-0.382 r)11010151' 0017-0567]
|

0130:0109 0.035-0.283 0.160 +0.152 0.003-0.360 0.151+0.069 0.048-0.239 0.074+0.048 0.032-0.138 0.121+0.080 0.034-0.237

|015410228| 0.014-831 romtosm{ommsez!o479:oa7s|023m 561 tosssioaml 0.048-0.908 ’ozm:ozaﬂ 0020—0.8791

0.179+0.285 0.014-1.422 0.315+0.349 0.003-1.382 0.247 +0.270 0.032-1.561 0.235+0.283 0.024-1.506 0.204 + 0.287 0.017-1.636

SD: Stendard deviation.

of the group having cholelithiasis were found to be
higher than pilonidal sinus group (p= 0.007).

In respect to age, between the patients that
above 60 years old and below 60 years old, on 7*
and 15" days a significant difference were detec-
ted when compared to preoperative period. (p<
0.001, p= 0.007; respectively) (Figure 2).

Patients having a D-dimer level above 0,15
mg/L were examined for deep venous. Deep veno-
us thrombosis was suspected in seven patients had
doppler ultrasounography. Deep venous thrombo-
ses were not detected in these patients. No patient
had to HCT angiography.

I DISCUSSION

D-dimer level increases when coagulation system is
activated. It has been accepted as a useful test for
the diagnosis of thromboembolic events for a long
time. However; since D-dimer may increase in ca-
ses such as any kind of surgical intervention, trau-
ma, tissue damage, infections,

disseminated intravascular coagulation, it creates

pregnancy,

limitations to its diagnostic value.®® There is not
sufficient study in literature searching how D-di-
mer level is affected, when operation variety is ta-
ken into consideration. In a study by Codine et al
which investigated the contribution of postopera-
tive D-dimer measurement to the diagnosis of ve-
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TABLE 3: D-dimer levels of 59 patients.
Days mean + SD (mg/L) min-max (mg/L)
Preoperative day 0.186 + 0.344 0.003-1.908
Postoperative 1% day 0.312 + 0.346 0.003-1.382
Postoperative 3 day 0.307 £ 0.410 0.032-2.277
Postoperative 7" day 0.289 + 0.443 0.024-2.764
Postoperative 15" day 0.271 £ 0.528 0.003-3.170
e
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FIGURE 2: Changes in postoperative D-dimer related to age.
PRO: preoperative, PO 1: postoperative first day, PO 3: postoperative third day, PO 7:
postoperative seventh day, PO 15: postoperative fifteenth day.

nous thromboembolism in patients to whom ort-
hopedic surgery was applied, D-dimer levels were
constantly elevated postoperatively (2 to 6 fold
above normal). Although D-dimer levels have re-
turned to normal levels in 4 weeks, in some cases
remained elevated (3-fold above normal). D-dimer
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TABLE 4: P values of D-dimer levels on postoperative
days, compared with preoperative values.
Postop. D-dimer(mg/L)  Preop. D-dimer(mg/L)
mean+SD meanzSD p value
st
. 0.186:0.344 <0.001*
0.312+0.346
3 day 0.186:0.344 <0.001*
0.307+0.410
i 0.186+0.344 0.013
o A <V.
0.289+0.443
15" day 0.186:0.344 <0.140
0.271£0.528

*According to Bonferroni correction, only these values were assumed as significant.

level was not significantly different between pati-
ents with deep vein thrombosis and those witho-
ut.? In our study D-dimer levels were found to be
significantly high, especially on the 1 and 3" days
of the postoperative period (p< 0.001). It was ob-
served that D-dimer levels of the most patients de-
creased to its normal limits on the 15% day.

The measurement of preoperative D-dimer le-
vels is considered to be useful for predicting lymph
node metastasis and stage of colorectal cancer.!*1?
There was not such a high level preoperatively in
our only patient operated for colon cancer. But, in
postoperative period D-dimer levels of the patient
elevated on the 3%, the 7 and the 15" days (1.367
mg/L, 1.229 mg/L, 2.091 mg/L respectively). Em-

bolism was not detected in this patient.

D-dimer increases in the situations where tis-
sue damage is more. In a study made by Chen et al;
it was figured out that there was a meaningful cor-
relation between injury severity scale and D-dimer
and the activation of the coagulation mechanism
increased in severe traumas.’

In a study made by Schietroma et al; they in-
vestigated hemostatic system alterations in patients
who undergo open and laparoscopic cholecystec-
tomy. They observed in patients who had under-
gone open cholecystectomy activated coagulation
more.® In the study by Prisco et al on the same sub-
ject, they determined an increase in D-dimer levels
in both groups after operation, but they didn’t find
the results statistically meaningful.’* Martinez-Ra-
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mos et al examined the changes in hemostasis in
patients applied laparoscopic cholecystectomy; D-
dimer levels decreased in the preoperatively deter-
mination followed by a significant enhancement
immediate postoperatively and 24 hours; it retur-
ned to normal basal values on the seventh day. No
significant differences were found between the two
groups.'* Rahr et al determined in their study that
D-dimer levels increased significantly on the first
day after laparoscopic cholecystectomy.® Lippi et
al studied on D-dimer levels in patients having to-
tal elective hip surgery and laparoscopic cholecy-
stectomy. They suggested that the postoperative
activation of the hemostatic system depends on the
type and time since surgery, thus limiting the clin-
ical usefulness of D-dimer testing in the diagnostic
approach to postoperative venous thromboembo-
lism.!® All the cases in our study were open chole-
cystectomy and on the 3™ day of postoperative
period D-dimer values were found statistically hig-
her among the groups of incisional hernia, multi-
nodular goiter and pilonidal sinus (p< 0.002, p<
0.001, p< 0.001, respectively).

On the 7™ day of postoperative period; D-di-
mer levels of incisional hernia were higher than
multi-nodular goiter group, and D-dimer levels of
the group having cholelithiasis were higher than
pilonidal sinus group (p= 0.07, p= 0.07, respecti-
vely). Patients operated for cholelithiasis had no
cholecystitis. However; since long time-consuming
major operation such as colon cancer and gastric
cancer are few in number, there wasn’t any oppor-
tunity to make a statistical research among them.

Kentaro et al examined whether ambulatory
ability before surgery might influence the postope-
rative D-dimer level after total hip arthroplasty.
The results suggest that preoperative low ambula-
tory ability in patients with osteoarthritis over 60
years might influence the postoperative D-dimer
after total hip arthroplasty, indicating the potenti-
al risk for postoperative deep venous thrombosis.
In the same study, the D-dimer level were diffe-
rent between patients over and under 60 years of
age. They suggested that the major reason for this
difference could be explained by metabolic change.
Furthermore, hormonal changes should be also
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considered. Post menopause phase may also affect
the fibrinolysis system in the veins.'” In the rese-
arch by Boldt et al; change in D-dimer level toget-
her with the age was determined.’® We determined
a significant increase in D-dimer levels of patient
group over 60 years old on the 7" and 15" days of
the postoperative period.

Levy et al performed for the determination of
the cutoff value for D-dimer level during the posto-
perative period. Results suggested that a D-dimer va-
lue below 2 micrograms/ml has a negative predictive
value of 100%. A D-dimer value over 4 microg-
rams/ml would indicate suspected deep venous
thrombosis in half of the cases, even without clinical
signs. They suggested that these two optimum cutoff
values are useful for determining the need for further
explorations for deep venous thrombosis."

Bounameaux et al showed that in patients who
undergoing total knee arthroplasty plasma D-dimer
values didn’t differ between patients who had DVT
and those who had no DVT. In conclusion, plasma
measurement of D-dimer level is of no value for
predicting, diagnosing or ruling out DVT in pati-
ents undergoing total knee arthroplasty.” Peetz et
al in 234 trauma surgery patients who administered
thrombosis prophylaxis with LMWH was adjusted
according to levels of D-dimer. They were divided
into a high-risk group and a moderate-risk group.
A high-risk group showed significantly higher D-
dimer levels than a moderate-risk group. Measu-
rement of D-dimer levels showed a sensitivity of
100% and a specificity 72.8%.%

In this study D-dimer levels were detected
more than 0.15 mg/L in 17 cases in the preoperati-
ve period. In 3 cases of them, D-dimer levels were
detected more than 1.0 mg/L (2 of them were mul-
ti-nodular goiter and 1 of them was plastron appen-
dicitis), D-dimer levels decreased in postoperative
period. These cases were examined for DVT and
pulmonary embolism at the beginning and embo-
lism is not detected.

As a result; increases in postoperative D-di-
mer may cause error concerning diagnosis in pa-
tients that do not have clinical findings of
pulmonary embolism. In the postoperative peri-
od, measurement of D-dimer level doesn’t aid in
diagnosing thromboembolism. In respect to this
test may not use to diagnosis of deep venous
thrombosis or pulmonary embolism in the early
postoperative period. However, in order to be ab-
le to give a cut-off value for increments of D-di-
mer levels for certain disease, new extensive
prospective studies must be done in postoperative
period. On the other hand, increase of D-dimer in
postoperative period showed again the necessity
of the prophylaxis for deep venous thrombosis in
patient that can not been mobilized immediately
after operation. Particularly, it is thought that hy-
percoagulable state is higher in postoperative first
week as defined in literatures.
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