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Deep Inferior Epigastric Perforator Flap Breast 
Reconstruction in a Patient with Huge Uterine 
Leiomyoma

INTRODUCTION
The deep inferior epigastric perforator (DIEP) flap has long been 
considered the standard procedure for autologous breast recon-
struction. While the anatomy of the deep inferior epigastric artery 
(DIEA) has been reported to vary among individuals, the DIEP 
flap procedure has been shown to be reliable [1,2]. Various factors 
that can disrupt abdominal wall vascular anatomy make dissection 
of the DIEP flap a technically demanding procedure. For this rea-
son, preoperative mapping of the perforator using multi-detector 
computed tomography (MDCT) has been proven to be cost-effec-
tive [3,4].
 The mass effect from a huge uterine leiomyoma has not been re-
ported as a factor impacting abdominal wall vascularity. In this 
study, the authors successfully performed DIEP flap breast recon-
struction in a patient who had a 19×19 cm uterine leiomyoma and 
a distended abdomen.

CASE
A 44-year-old patient was diagnosed with left-sided breast cancer, 
and she requested immediate breast reconstruction. In the radiolo-
gy report, an irregular, speculated, enhancing mass measuring 2.4 
×2.2×2.6 cm was found, corresponding to the 4 o’clock position 
on the left side of the breast, located 3.3 cm away from the nipple. 
Microcalcifications and ductal extension were also found. In addi-
tion, a 2.2 cm enlarged lymph node was identified in level I of the 
left axilla. The mass was confirmed as invasive ductal carcinoma 
by histologic examination through a core-needle biopsy. Addition-
ally, a 1×1.1 cm rim-enhancing nodule was identified at the 12 
o’clock position on the right breast, and results of the core-needle 
biopsy indicated nodular adenosis.
 The patient was a nurse, unmarried, not pregnant, and had learned 
of her uterine leiomyoma about 4 years to 5 years ago. At that time, 
she did not undergo surgery for the leiomyoma for personal rea-
sons, but wanted surgical treatment for the leiomyoma at the same 
time as her breast reconstruction.
 MDCT was performed to analyze abdominal wall vascularity, 
and the scan confirmed a 17 cm huge uterine leiomyoma with high 
vascularity (Fig. 1 and 2)
 Due to at least 4 years of mass effect from the leiomyoma, the 
bilateral deep inferior epigastric vessels had become relatively thin, 
and we suspected that compression of the vascular pedicle may have 
occurred. Consequently, we planned to use the superficial inferior 
epigastric vein (SIEV) if the deep inferior epigastric vein (DIEV) 
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Fig. 1. Preoperative photograph showing the patient’s protruding 
lower abdomen.

Fig. 2. Preoperative computed tomography angiography findings. A 
17 cm huge uterine leiomyoma with multiple smaller uterine leio-
myomas was found in the pelvic cavity (yellow arrowheads). 

Fig. 4. Intraoperative findings. The image shown was taken after the 
dissection and identification of the most prominent deep inferior epi-
gastric perforator vessels on the left side (yellow arrowhead). They 
were average in size.

Fig. 3. Intraoperative findings. The diameter of the left superficial in-
ferior epigastric vein (SIEV) was 2.1 mm, and the diameter of the 
right SIEV was 1.7 mm (yellow arrowheads).

was unreliable. After a nipple-sparing mastectomy and a sentinel 
lymph node biopsy, immediate breast reconstruction using a DIEP 
flap and a total hysterectomy were planned for the patient in coop-
eration with gynecologic surgeons.
 Breast surgeons and plastic surgeons performed the operation 
using a two-team approach. The mass in the right breast was ex-
cised and biopsied, with a final pathology report indicating adeno-

myoepithelioma. Nipple-sparing mastectomy and axillary sentinel 
lymph node biopsy were performed on the left breast. Results of 
the frozen biopsy showed no metastasis of the sentinel lymph node, 
so axillary lymph node dissection was not performed.
 The plastic surgery team simultaneously performed flap eleva-
tion, and the SIEV was identified during elevation of the DIEP flap. 
The diameters of the left SIEV and right SIEV were 2.1 mm and 1.7 
mm, respectively (Fig. 3), and both were within the average size 
ranges [5]. The most prominent DIEP vessels on the left side were 
identified (Fig. 4). The diameters of the DIEA and DIEV were 2.1 
mm and 2.5 mm, respectively, which were within the average size 
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ranges. After the right DIEP flap and both SIEVs were clamped to 
prevent blood flow, the condition of the flap was examined. The 
color, refill, and turgor of a part of zones I, III, and II were verified 
to be intact, and we confirmed that only the left DIEA and left DIEV 
were sufficient for whole flap survival. Therefore, we decided to 
perform anastomosis with only the left DIEP flap. After identifying 
the left thoracodorsal artery and vein, the DIEP flap was divided 
and elevated. The weight of the harvested flap was 1,141 g. Accord-
ing to our protocol, the harvested flap was then infused with iced 
normal saline and inverted every 15 minutes. Afterward, the gyne-
cology team performed a total abdominal hysterectomy using an 
isolated Pfannenstiel incision (Fig. 5), which took approximately 
50 minutes. Finally, the plastic surgery team anastomosed the left 
DIEA and left DIEV to the thoracodorsal artery and vein and per-
formed donor site closure without complications (Fig. 6). The wei-
ght of the insetting flap was 539 g. The operation ended without 
any difficulty, and the patient was discharged on postoperative day 8.
 The patient has been under follow-up observation with no ma-
jor breast or abdominal wall complications to date.

DISCUSSION
Since the introduction of the DIEP flap, immediate or delayed breast 
reconstruction has frequently been performed following mastecto-
my. However, immediate DIEP flap breast reconstruction in a pa-
tient with a huge uterine leiomyoma has not been previously re-
ported. This may be due to the vascular anatomy of the perforator 
flap. As the vascular patency of the abdominal wall becomes un-
clear from the mass effect of a massive leiomyoma, surgeons hesi-
tate to consider the DIEP flap as the treatment of choice under such 
circumstances.
 One challenge to DIEP flap breast reconstruction is venous con-
gestion. To cope with this complication, superdrainage using the 
superficial epigastric vein has been proven effective [6-11]. We es-
timated the diameter of the vessel through MDCT preoperatively, 
and we preserved every perforator and pedicle, including all DIEAs, 
DIEVs, SIEVs, and superficial inferior epigastric arteries during 

dissection of the flap. Additionally, we were able to predict the via-
bility of the flap through vessel clamping during flap elevation. Us-
ing this procedure, the authors confirmed the left DIEA and left 
DIEV to be sufficient for whole flap survival. This procedure can 
minimize unnecessary vascular anastomoses, lower a surgeon’s stress, 
and decrease surgery time.
 During a normal pregnancy, the growing uterus also causes a 
mass effect on the abdominal wall. In the second trimester, the size 
of the uterus begins to increase from the inside of the pelvis, and in 
the 20th week, the fundal height (i.e., the distance in centimeters 
between the uterine fundus and the pubic bone) normally coin-
cides with the number of weeks pregnant. In the third trimester, 
the size of the uterus generally increases from the pubic area to the 
bottom of the rib cage and moves upward. Therefore, the period 
during which the mass effect actually occurs during a normal preg-
nancy is thought to be roughly less than 20 weeks, and then the uter-
us gradually returns to its pre-pregnancy size and position over the 
span of approximately 6 weeks after the involution phase.
 In the patient described in this study, a persistent mass effect oc-
curred for at least 4 years. Furthermore, the characteristics and lo-
cation of the leiomyoma did not significantly change over time, 
unlike the changes that occur during a normal pregnancy. Addi-
tionally, the mass effect occurred gradually in the lower abdomen, 
which is where the vessel that is most commonly used for the DIEP 
flap is located. For all of these reasons, this case could not be used 

Fig. 5. The image shown was taken after total abdominal hysterec-
tomy via a Pfannenstiel incision on the peritoneum.

Fig. 6. Immediate postoperative photograph.
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to study the mass effect and its impact on vessel size that occurs 
when the uterus expands during pregnancy, and we believe that 
additional research is needed on this issue.
 The mass effect may either reduce vascularity of the main vessel 
through its compression or increase vascularity through expansion 
of the collateral vessel. We will continue to identify patients similar 
to the patient described in this case study and conduct additional 
research if possible.
 In this study, the ischemic and cold states of the harvested flap 
were prolonged because of the additional operation time required 
to perform the hysterectomy (approximately 50 minutes). In gen-
eral, when performing autologous breast reconstruction with the 
DIEP flap, reperfusion to the flap is usually detected immediately 
after vascular anastomosis by Doppler sonography or after bleed-
ing at the flap margin. We confirmed that reperfusion occurred 
approximately 10 minutes after anastomosis, and this was probably 
because of the 50-minute surgical delay.
 In accordance with our surgical protocol, the harvested flap was 
infused with iced normal saline and inverted every 15 minutes. Ani-
mal and experimental studies have shown that elevated flaps can be 
kept in cold ischemia to provide a longer, yet safe, time to use the 
free flaps [12-15]. In addition, it is common to use hypothermia to 
prolong the amount of tolerated ischemia time in solid organ trans-
plantation, such as the liver and kidney. The effect of warm ischemia 
on living tissues is well known, so immediate anastomosis should be 
performed during free flap breast reconstruction. Indeed, many sur-
geons perform rapid anastomosis before an ischemic complication 
can occur. However, elevating the DIEP flap during flap harvesting 
may be very mentally and physically tiring for a surgeon, and a long 
operation without rest may adversely affect the surgical outcome. 
Therefore, leaving flaps in cold ischemia can provide extra time. Lee 
and Lee [12] also reported that cold ischemia time up to 5 hours is 
safe, and is not associated with an increased risk of flap complica-
tions. Consequently, we cooled the flap, allowing us to prolong the 
ischemia time without compromising the success of the operation. 
 This case was the first of its kind. Going forward, we believe that 
it may be best to consult gynecologic surgeons regarding pedicle 
division following hysterectomy if similar cases are found.

CONCLUSIONS
With a thorough grounding in surgical principles, we were able to 
perform a DIEP flap breast reconstruction in the unique circum-
stances presented by this case. Of particular note, preoperative MD-
CT and intraoperative perforator vessel clamping were found to be 
critically important. 
 Ultimately, cooling of the flap and prolonging ischemia time 
provided the gynecology team with additional time to successfully 
perform a total abdominal hysterectomy without any flap compli-
cations. 

PATIENT CONSENT
Patients provided written consent for the use of their images.
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