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ABSTRACT

Background: The standard range of D-dimer level associated with each type of gynecologic surgery is required to
note the occurrence of bleeding or thromboembolism.

Methods: Plasma levels of D-dimer of patients who underwent different types of gynecologic surgery were measured
on the Day of Preoperative Examination (DPE) and the first postoperative day (POD-1). Patients were classified by
surgery type: hysterectomy for benign diseases or cervical intraepithelial neoplasia; hysterectomy for uterine cancer;
surgery for ovarian cancer; laparoscopic surgery for a benign adnexal mass; laparotomy for a benign adnexal mass;
laparotomic myomectomy; cervical conization; transcervical resection of an intrauterine mass; vaginal surgery for
prolapse of a pelvic organ.

Results: In each type of gynecologic surgery, plasma levels of D-dimer on POD-1 were higher than those on the
DPE. Prophylactic subcutaneous injection of heparin calcium for patients who underwent surgery for endometrial
cancer showed no significant difference in the plasma level of D-dimer on the sixth postoperative day (POD-6) and
the plasma level of D-dimer on POD-6 was in the same level as those on POD-1.

Conclusions: Plasma levels of D-dimer on POD-1 were higher than those on the DPE in each type of gynecologic
surgery. The D-dimer level remained high even on POD-6, and not changed by prophylactic subcutaneous injection of
heparin calcium.
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INTRODUCTION postoperative patients, the plasma level of D-dimer is

elevated by the effects of surgery.? We tried to ascertain
D-dimer is a specific antigen of fibrin degradation the standard plasma range of D-dimer on postoperative
products, and has been used for the exclusion of venous patients for evaluation of abnormal bleeding or VTE after
thromboembolism (VTE)." In clinical practice for gynecologic surgery.
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METHODS

The plasma level of D-dimer in patients who underwent
gynecologic surgery at the Izumi Municipal Hospital
(Izumi, Japan) from July 2011 to March 2014 was
measured on the Day of Preoperative Examination (DPE)
and the first postoperative day (POD-1). Citrated plasma
was collected from patient blood and analyzed for D-
dimer concentration using anti-human D-dimer mouse
monoclonal antibody-coated latex (Nanopia D-dimer;
Sekisui Medical, Tokyo, Japan).

Patients were classified by surgery type; hysterectomy for
benign diseases or Cervical Intraepithelial Neoplasia
(CIN); hysterectomy for uterine cancer; surgery for
ovarian cancer; laparoscopic surgery for a benign adnexal
mass; laparotomy for a benign adnexal mass; laparotomic
myomectomy; cervical conization; transcervical resection
of an intrauterine mass; vaginal surgery for prolapse of a
pelvic organ.

Plasma levels of D-dimer of patients who underwent
surgery for endometrial cancer with or without
postoperative subcutaneous injection of heparin calcium
(5000 wunits twice daily for 5 days, Mochida
Pharmaceutical Co. Tokyo, Japan) were measured on the
DPE, POD-1, and the sixth postoperative day (POD-6).
Data were analyzed by the Student’s t-test using SPSS
v18 (IBM, Armonk, NY, USA).

RESULTS

In 113 patients who underwent gynecologic surgery
including hysterectomy for benign disease or CIN, the D-
dimer level on POD-1 (3.44 + 3.06 ng/mL (mean %
standard deviation)) was significantly higher (P <0.001)
than the preoperative level of D-dimer (0.73£0.61 ng/mL)
(Figure 1). In 70 patients who underwent surgery
including hysterectomy for uterine cancer, the D-dimer
level on POD-1 (5.81 + 4.55 ng/mL) was significantly
higher (P <0.001) than the preoperative D-dimer level
‘(1.11£1.48 ng/mL). In 36 patients who underwent
surgery including hysterectomy for ovarian cancer, the D-
dimer level on POD-1 (7.89 + 6.56 ng/mL) was
significantly higher (P <0.001) than the preoperative D-
dimer level (4.01 + 5.61 ng/mL).

In 22 patients who underwent laparotomy for an adnexal
benign mass, the D-dimer level on POD-1 (2.52 + 1.96
ng/mL) was significantly higher (p<0.001) than the
preoperative D-dimer level (0.69 + 0.44 ng/mL) (Figure
2). In 38 patients who underwent laparoscopic surgery for
an adnexal benign mass, the D-dimer level on POD-1
(2.14 £ 1.85 ng/mL) was significantly higher (P <0.001)
than the preoperative D-dimer level (0.57 + 0.48 ng/mL).
In eight patients who underwent laparotomic
myomectomy, the D-dimer level on POD-1 (9.89 + 5.21
ng/mL) was significantly higher (P = 0.001) than the
preoperative D-dimer level (0.36 £ 0.30 ng/mL).
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Figure 1: D-dimer level in plasma on the DPE and
POD-1 for hysterectomy for benign disease or CIN,
hysterectomy for uterine cancer, and surgery for
ovarian cancer.
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Figure 2: D-dimer level in plasma on the DPE and
POD-1 for laparotomic or laparoscopic surgery for an
adnexal mass or laparotomic myomectomy.

In 36 patients who underwent vaginal surgery, the D-
dimer level on POD-1 (3.01 + 4.03 ng/mL) was
significantly higher (p=0.002) than the preoperative D-
dimer level (0.93 £ 0.68 ng/mL) (Figure 3). In 17 patients
who underwent transcervical resection of a uterine mass,
the D-dimer level on POD-1 (0.88 + 0.47 ng/mL) was
significantly higher (P = 0.007) than the preoperative D-
dimer level (0.59 = 0.42 ng/mL). In 31 patients who
underwent conization for CIN, the D-dimer level on
POD-1 (0.67 + 0.37 ng/mL) was significantly higher (P =
0.01) than the preoperative D-dimer level (0.46 + 0.27
ng/mL).

Of 13 patients who underwent laparotomic hysterectomy,
bilateral adnexectomy, or lymphadenectomy for
endometrial cancer, seven patients (heparin group) were
evaluated after subcutaneous injection of heparin
calcium, and six patients (control group) were evaluated
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without injection of an anticoagulant (Figure 4). The D-
dimer level of each group was not significantly different
between heparin group and control group on the DPE (P
=0.608; 0.70 + 0.28 vs. 0.92 + 0.59), POD-1 (P = 0.429;
5.08 + 3.56 vs. 4.23 + 2.68), and POD-6 (P = 0.275; 6.22
+ 3.45 vs. 3.83 + 2.46), although the mean D-dimer level
was lower in the heparin group compared with the control
group. The D-dimer level on POD-6 remained higher
than on the DPE and there was no significant difference
between on POD-1 and POD-6 in either group. There was
no occurrence of VTE in these 13 patients.
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Figure 3: D-dimer level in plasma on the DPE and
POD-1 for vaginal surgery for prolapse of a pelvic
organ, transcervical resection of intrauterine mass, or
conization for CIN.

D-dimer (ng/mL)

20
120 Unone

Bheparin

100

8.0

407

2.01 - T
e

O =

0.09

T T T
Preop FOD1 POD6

Figure 4: Effects of postoperative subdermal injection
of heparin calcium on plasma levels of D-dimer in
patients who underwent hysterectomy, bilateral
adnexectomy, or lymphadenectomy for endometrial
cancer.
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DISCUSSION

D-dimer is an antigen of the degradation product of
crosslinked fibrin. It is used as a marker to exclude deep
venous thrombosis, but a positive result does not suggest
thrombosis because D-dimer has low specificity.
However, D-dimer values on POD-1 seem to differ
depending on how wide an area the surgical procedures
induce fibrin formation.> A D-dimer level that is higher
than the normal level for surgery may suggest fibrin
formation over a wide area or venous thrombosis.

In all gynecologic surgery, from conization of the cervix
to extended surgery for ovarian cancer, the D-dimer level
on POD-1 was significantly higher than that on the DPE,
though the D-dimer level showed a different distribution
range depending on surgery type. The range of the
plasma level of D-dimer on POD-1 was low for cervical
conization and transcervical resection, but high for
laparoscopic resection of an adnexal benign mass, vaginal
surgery for prolapse of a pelvic organ, and laparotomic
surgery  with or without hysterectomy.  After
myomectomy, the plasma level of D-dimer was markedly
higher on POD-1 than for other types of gynecologic
surgery.

In patients with uterine cancer or those with ovarian
cancer, the mean level of D-dimer in plasma on the DPE
was higher than the normal cutoff level (0-1.0 ng/mL).
Mean levels of D-dimer in plasma on POD-1 of patients
with ovarian cancer or with uterine cancer were higher
than those for patients with benign diseases. We
hypothesize that such high elevations of levels of D-
dimer reflect hyper-coagulation from malignant tumors
and the surgical site.

As anticoagulant prophylactic therapy for postoperative
pulmonary thromboembolism, heparin calcium was
injected subcutaneously after blood sampling on POD-1.
There was no significant difference in D-dimer level on
POD-6 between the control group and heparin group, and
no patient experienced thromboembolism in either group.
Differences in D-dimer levels between these groups may
have been too small to be detected postoperatively as
hyper-coagulation or as a large hemostatic area in the
surgical wound.

Plasma D-dimer level is reported to be elevated at 150
min from start of surgery, but not yet at 75 min during
reduction mammoplasty.* In total knee replacement
surgery, it is reported the plasma D-dimer value is
elevated during usage of tourniquet, elevated more on
POD-1 and returned to normal range on POD-3.% In non-
surgical management of gastrointestinal ulcer bleeding,
D-dimer level reflects fibrinolytic area on ulcer tissue and
medication decreases D-dimer level.°

We wished to ascertain the standard range of D-dimer
level associated with each type of gynecologic surgery.
We are expecting a D-dimer level beyond the standard
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range may suggest postoperative bleeding in the surgical
wound or occurrence of VTE.

CONCLUSION

Plasma levels of D-dimer on POD-1 were higher than
those on the DPE in any type of gynecologic surgery.
Prophylactic subcutaneous injection of heparin calcium
for patients who underwent surgery for endometrial
cancer showed no significant difference in plasma levels
of D-dimer on POD-6 which remain in the same level as
those on POD-1.
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