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is repaired by primary closure or by syn-
thetic mesh. Elevation of bilateral TRAM 
flaps leaves a more extensive fascial defect. 
Pregnancy and delivery are a challenge for 
the abdominal wall function and integrity. 
There is a lack of data regarding the safety 
of pedicle TRAM flap reconstruction in 
women of childbearing age.  

The best timing for pregnancy after such 
operations is not defined, and the mode of 
delivery, natural versus cesarean section, is 
still under debate. We present two cases of 
bilateral breast reconstruction by pedicled 
TRAM flaps and successful uneventful 
pregnancy, and delivery by vaginal labor 
(the first patient) and by elective cesarean 
section (the second patient).

Patient descriPtiOns

Patient 1

A 34 year old woman presented initially 
in March 2006 with a palpable mass 
in her left breast. Preoperative evalua-

B reast cancer is the most common ma- 
lignancy in women, with more than 

200,000 cases annually in the United States 
[1]. Mastectomy is the treatment of choice 
in selected cases of breast cancer. The 
TRAM flap (transverse rectus abdominis 
myocutaneous) [2] is currently the pre-
ferred method of breast reconstruction 
in many institutions for patients seeking 
autologous tissue reconstruction [3]. It is 
believed that this type of reconstruction 
creates a more natural breast mound 
compared to other methods [3]. The 
TRAM flap is commonly performed as 
a pedicled flap based on the superior 
epigastric vascular system. The superior 
epigastric vascular system invested in 
the rectus abdominis muscle is used as a 
pedicle for the flap. The skin and fat tissue 
from the lower part of the abdominal wall 
is raised on the RAM and is transferred 
to the mastectomy site through a sub-
cutaneous tunnel. The flap is then fash-
ioned to resemble the amputated breast. 
Removal of the RAM and the rectus 
sheath significantly impairs the integrity 
of the abdominal wall, creating an "iat-
rogenic ventral hernia." The fascial layer 

TRAM = transverse rectus abdominis myocu-
taneous
RAM = rectus abdominis muscle

tion revealed a 2 cm mass in the breast 
tail with enlarged axillary lymph nodes. 
Ultrasound-guided core biopsy showed 
invasive ductal carcinoma. The patient 
underwent a lumpectomy and axillary 
lymph node dissection; the pathology 
findings diagnosed a high-grade inva-
sive ductal carcinoma with a papillary 
pattern and prominent lymphatic inva-
sion. Metastatic tumor was found in 6 
of 14 examined regional lymph nodes. 
Postoperatively, she received adjuvant 
chemotherapy and radiotherapy. Genetic 
tests revealed the patient to be a BRCA1 
mutation carrier. 

In March 2007, after genetic counsel-
ing, the patient underwent bilateral mas-
tectomy and immediate reconstruction by 
bilateral ipsilateral pedicled TRAM flaps. 
The fascial defect was reconstructed by a 
polypropylene mesh.  The postoperative 
course was uneventful. The patient was 
advised to avoid pregnancy during the 
first postoperative year. Fifteen months 

TRAM (transverse rectus abdominis 
myocutaneous) flap, breast 
reconstruction, pregnancy outcome, 
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Patient 1. Reconstruction before [a] and after [B]
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after the operation the patient became 
pregnant. She was carefully followed 
throughout the pregnancy. Except for 
one hospitalization due to preterm con-
tractions, the pregnancy was uneventful. 
The abdominal wall gradually expanded 
relevant to the pregnancy stage without 
any signs of herniation or mesh disrup-
tion. In March 2009, at 36 weeks of 
gestation, she had a spontaneous vaginal 
delivery and a healthy 2470 g baby was 
born. Postpartum follow-up was without 
complication. Fifteen months postpartum 
the abdominal wall showed no sign of 
attenuation or hernia. 

Patient 2

A 32 year old nulliparous woman pre-
sented initially in December 2005 with 
a palpable mass in her left breast. After 
preoperative evaluation she underwent 
a left lumpectomy and sentinel lymph 
node biopsy.  A 2.5 cm small cell (oat cell) 
carcinoma was completely removed.  The 
sentinel lymph node had no metastatic 
involvement. Postoperatively she received 
adjuvant chemotherapy and radiotherapy. 
In March 2008 a routine mammography 
revealed calcifications in her right breast. 
Ultrasound-guided core biopsy confirmed 
the diagnosis of high-grade ductal carci-
noma in situ with comedo-type necrosis 
and foci of invasive ductal carcinoma. 
Genetic tests for BRCA1 mutation were 
found positive. 

After counseling the patient decided 
to have both breasts amputated and an 
immediate reconstruction. Bilateral 
simple mastectomy with right sentinel 
lymph node biopsy was performed. The 
pathology results were identical to the 
preoperative biopsy result. The tumor 
was completely removed. No malignancy 
was identified either in the right sentinel 
lymph node or the left breast sample.  An 
immediate reconstruction by bilateral 
ipsilateral pedicled TRAM flaps was 
undertaken. The postoperative period was 
uneventful. The patient received the same 
recommendation to avoid pregnancy dur-
ing the first postoperative year. However, 
3 months thereafter she informed the 
medical team that she was pregnant. The 
decision was made to continue the preg-
nancy. The course of the pregnancy was 
uneventful.

The patient requested elective cesarean 
section, which was performed in March 
2009. The incision was made 3 cm under 
the transverse abdominal scar. A healthy 
2720 g baby was born. Postpartum follow-
up was without complication. The patient 
had no evidence of disease or abdominal 
wall complications 15 months later. 

cOmment

The abdominal wall is a structure com-
prised of several layers. Only the fascial 
and muscular components of this struc-

ture are functionally significant. The 
abdominal wall has several functions 
which can be divided into two categories: 
passive and active. The fascial system is 
responsible for the passive function by 
the equal distribution of pressure on the 
abdominal wall and the avoidance of her-
niation. The active function is produced 
by the abdominal wall muscles, which 
can provide torso posturing when they 
contract separately or intraabdominal 
pressure when they contract simultane-
ously. The elevated pressure participates 
in several tasks such as expiration, def-
ecation, coughing, and fetus progression 
during delivery. 

The TRAM procedure affects both 
the fascial and the muscular compo-
nents of the abdominal wall. Bilateral 
harvesting impairs abdominal wall 
integrity even more. The fascial defect is 
generally repaired by a permanent mesh. 
Meticulous mesh repair is obligatory for 
the avoidance of herniation in the mesh 
circumference. The stiff mesh allows the 
abdominal wall to distend only in its lat-
eral parts instead of the whole abdominal 
wall. Therefore, the risk of failure of the 
abdominal wall in the flanks should not 
be underestimated. The muscular defect 
caused by the bilateral rectus abdominis 
harvesting is most probably compensated 
by the other abdominal muscles. 

Pregnancy and delivery are extreme 
challenges to the abdominal wall func-
tion and integrity, as mentioned above. 
Presumably, impairment of the abdomi-
nal wall components might be harmful 
to these activities. This might be the 
rationale for the recommendation not to 
use this breast reconstruction modality 
in women of childbearing age or at least 
to postpone the pregnancy for at least 12 
months after the TRAM flap surgery [4]. 
This was advised by Parodi et al. [4] based 
on only one case of abdominal wall hernia 
after conceiving 4 months postoperatively. 
Our second case demonstrates no abdom-
inal wall complication, even though the 
patient became pregnant only 2 months 
after the surgery. As far as we know, this is 
the shortest interval ever reported. 

Patient 2. Reconstruction before [a] and after [B] 
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A search of the literature revealed 
only a few cases of successful pregnancies 
after pedicled TRAM procedure. Chen at 
al. [5] reported six patients who carried 
seven pregnancies to successful deliveries 
without any abdominal wall complica-
tions. Four of these six women underwent 
bilateral TRAM procedure; the others 
were unilateral. Also reported was the 
successful vaginal delivery of twins after 
the TRAM procedure. 

We believe that our two successive 
cases, in addition to the other cases in 
the literature, demonstrate the feasibil-
ity of normal pregnancy and delivery in 
women who have undergone bilateral 
TRAM flaps. Our second case, the 
patient who became pregnant almost 
immediately after the reconstructive 
operation and had a normal pregnancy, 
confirms this conclusion. 

We presume that the ability of the 
abdominal wall to overcome the impact 
of this operation can be explained by 
two mechanisms. a) The passive func-

tion: during pregnancy, the portion of 
the abdominal wall that was not repaired 
by mesh has the ability to further dis-
tend beyond the extent that would have 
happened under normal circumstances.  
b) The active function: during the 
active phase of delivery the role of the 
abdominal wall muscles in the delivery 
procedure appears secondary to the 
function of the uterus. Furthermore, 
the ability to elevate the intraabdomi-
nal pressure is preserved, at least par-
tially, by the function of the abdominal 
oblique muscles.

The two presented cases of unevent-
ful pregnancy and delivery after bilat-
eral pedicled TRAM flap reconstruc-
tion provide additional information to 
the current reports. The literature on 
pregnancy after the TRAM procedure 
is limited. These two cases support 
our policy to consider even bilateral 
pedicled TRAM flap reconstruction in 
women of childbearing age. Uneventful 
pregnancy and delivery is possible in a 

short lag time after TRAM flap proce-
dure.
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Adult hippocampal neurogenesis is a unique form of neural 
circuit plasticity that results in the generation of new neurons in 
the dentate gyrus throughout life. Neurons that arise in adults 
(adult-born neurons) show heightened synaptic plasticity 
during their maturation and can account for up to 10% of 
the entire granule cell population. Moreover, levels of adult 
hippocampal neurogenesis are increased by interventions 
that are associated with beneficial effects on cognition and 
mood, such as learning, environmental enrichment, exercise, 
and chronic treatment with antidepressants. Together, these 
properties of adult neurogenesis indicate that this process could 
be harnessed to improve hippocampal functions. However, 
despite a substantial number of studies demonstrating that 
adult-born neurons are necessary for mediating specific 
cognitive functions, as well as some of the behavioral effects 
of antidepressants, it is unknown whether an increase in adult 
hippocampal neurogenesis is sufficient to improve cognition 
and mood. Sahay et al. show that inducible genetic expansion 
of the population of adult-born neurons through enhancing 
their survival improves performance in a specific cognitive task 

in which two similar contexts need to be distinguished. Mice 
with increased adult hippocampal neurogenesis show normal 
object recognition, spatial learning, contextual fear conditioning 
and extinction learning but are more efficient in differentiating 
between overlapping contextual representations, which is 
indicative of enhanced pattern separation. Furthermore, 
stimulation of adult hippocampal neurogenesis, when 
combined with an intervention such as voluntary exercise, 
produces a robust increase in exploratory behavior. However, 
increasing adult hippocampal neurogenesis alone does 
not produce a behavioral response like that induced by 
anxiolytic agents or antidepressants. Together, these findings 
suggest that strategies that are designed to increase adult 
hippocampal neurogenesis specifically, by targeting the 
cell death of adult-born neurons or by other mechanisms, 
may have therapeutic potential for reversing impairments in 
pattern separation and dentate gyrus dysfunction such as 
those seen during normal aging.
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increasing adult hippocampal neurogenesis is sufficient to improve pattern separation

“experience is not what happens to a man; it is what a man does with what happens to him”
Aldous Huxley (1894-1963), British novelist, most famous for his classic Brave New World 




