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The Difficult MESA: Findings From Tubuli
Recti Sperm Aspiration
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Purpose: To investigate sperm quality aspirated from the tubuli recti compared to that obtained
from microsurgical epididymal sperm aspiration (MESA).

Methods: Sixteen patients with congenital bilateral absence of the vas deferens (CBAVD)
underwent MESA. Six MESA procedures were difficult, and therefore sperm were retrieved
from the tubuli recti ductules. Intraoperative sperm parameters, recovery after freeze—thaw,
and ICSI outcomes were analyzed and compared between tubuli recti and MESA sperm.
Results: Mean initial sperm concentration was similar in both groups (18 vs. 16 million
sperm/mL). Initial sperm motility was significantly higher in the tubuli recti group (35%)
than the MESA group (25% ). However, post thaw motility was higher with MESA compared
to tubuli recti sperm (8.7 vs. 1.5%). ICSI fertilization rates after sperm freeze—thaw were 66 %
for tubuli recti sperm and 71% for MESA sperm.

Conclusions: Tubuli recti sperm may provide an attractive alternative to testis sperm extrac-

tion. Poor sperm recovery after freeze—thaw should be expected.
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INTRODUCTION

In cases of obstructive azoospermia in which micro-
surgical reconstruction is not an option, several meth-
ods for recovering epididymal or testicular sperma-
tozoa have been described. Sperm can be obtained
by microepididymal sperm aspiration (MESA), per-
cutaneus sperm aspiration (PESA), testis sperm ex-
traction (TESE), or testis sperm aspiration (TESA)
(1-5). Epididymal sperm (MESA, PESA) is the pre-
ferred source of sperm in obstructive azoospermia,
because such sperm tend to be more mature, and are
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obtainable in higher, bankable numbers relative to
testissperm (6). However, there are instances in which
epididymal sperm retrieval can be difficult, and tes-
ticular sperm is used instead. These scenarios may be
encountered in patients who have undergone multi-
ple prior procedures (reconstruction or aspiration)
and those with congenital absence of the vas defer-
ens (CBAVD) harboring small, vestigial remnants of
a caput epididymis without sperm.

Although testicular sperm is an alternative in diffi-
cult MESA cases, embryologists prefer sperm in fluid
rather than in tissue for intracytoplasmic sperm injec-
tion (ICSI). Furthermore, testis sperm that has been
frozen and thawed often exhibits poor motility, ne-
cessitating repeat procedures on the male partner for
each in vitro fertilization (IVF) cycle (7).

During difficult MESA cases, we sought to acquire
sperm from the tubuli recti (efferent ductules) that
drain the rete testis before proceeding to testis sperm
extraction (8). We report and compare the androlog-
ical findings and ICSI outcomes from two cohorts
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of patients: those who underwent routine epididy-
mal sperm extraction and those in whom tubuli recti
sperm were obtained because of failed MESA. With
this data, we hope to better define the quality and cry-
obiological behavior of tubuli recti sperm for assisted
reproductive techniques (ART) procedures.

MATERIALS AND METHODS

Sixteen patients with congenital bilateral absence
of the vas deferens (CBAVD) underwent MESA for
sperm retrieval in conjunction with ICSI at a single
institution. In all cases, retrieved sperm was frozen
for future in vitro fertilization and intracytoplasmic
sperm injection (IVF-ICSI) cycles. Formal evaluation
of each patient included a history and physical exam-
ination, semen analysis including centrifuged pellet
analysis, and measurement of follicle stimulating hor-
mone (FSH) and testosterone levels. One patient had
prior testicular biopsy showing normal spermatogen-
esis; 15 others had no prior surgical procedures. These
patients were divided into two cohorts, based on the
andrological findings during the MESA procedure.

In 10 patients, MESA was performed as described
below, and adequate motile sperm were obtained
from the corpus or caput epididymis. In six patients
however, sufficient motile sperm were not available
with routine MESA: four patients had intraoperative
caput epididymal sperm motility <5%, and two had
bilateral caput epididymal remnants without func-
tional tubules containing sperm. These six patients
underwent tubuli recti sperm aspiration as described
below.

Epididymal Sperm Aspiration (Mini-MESA)

Epididymal sperm aspiration was performed by a
single surgeon (P.J.T) as previously described (6). Un-
der local anesthesia, a small scrotal incision was made
and the corpus and caput epididymis exposed. Us-
ing microsurgical technique, the epididymal tunic was
incised and individual epididymal tubules were iso-
lated and entered with micro scissors. Epididymal
fluid was aspirated into small syringes (1 mL) and
subsequently expelled into sterile 5 mL test tubes
(Becton Dickinson, Franklin Lakes, NJ) containing
Earle’s medium (Gibco BRL, Grand Island, NY) sup-
plemented with 4 mM sodium bicarbonate, 21 mM
HEPES (Calbiochem-Novabiochem Corp., La Jolla,
CA), 0.47 mM pyruvate, and 10% v/v synthetic serum
substitute (Irving Scientific, Santa Ana, CA) and
maintained at 37°C. During the procedure, 10 uL of
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extracted fluid was examined under (400x) bright-
field microscopy for sperm.

Epididymal aspiration progressed from distal
(corpus) to proximal (caput) epididymis until motile
spermatozoa were observed. Patients with intraop-
erative caput epididymal sperm motility <5% or
bilateral epididymal remnants without functional
tubules were further considered for tubuli recti sperm
aspiration.

Tubuli Recti Sperm Aspiration

The tubuli recti (testis efferent ductules) were ex-
posed, as previously described, by incising the tunic
overlying the junction between testis and the ca-
put epididymis and sharply dissecting the caput epi-
didymis off the testis (8). After this dissection, small
tubules connecting the rete testis and the caput epi-
didymis were readily visualized with intraoperative
microscopy. The tubuli recti were sharply transected
and clear fluid aspirated with a 24-gauge angiocath-
catheter (Becton Dickinson Vascular Access, Sandy,
UT) on a 1.0 mL syringe. Aspirated fluid was expelled
into a sterile 5-mL test tube similar to the MESA pro-
cedure. Ten micro liters of fluid were examined under
bright-field microscopy for motile spermatozoa. Once
sufficient motile sperm were obtained, the tubuli recti
were lightly fulgurated with bipolar cautery and the
epididymal tunic reapproximated with 9-0 nylon su-
tures. No attempt was made to reconstruct the tubules.
Sperm aspirates were formally analyzed and pro-
cessed in the andrology laboratory.

Analysis and Cryopreservation

Aspirate volume, sperm concentration, percent
motility, and forward progression were assessed for
fresh and frozen-thawed sperm samples according
to WHO established methods (9), after dilution and
preparation using a micro cell slide (Conception Tech-
nologies, San Diego, CA). The total motile sperm
count was calculated using the formula: (Volume) x
(Sperm Concentration) x (Motile Fraction).

Sperm were washed twice (centrifuged: 170 g,
10 min) in phosphate buffered saline (Gibco BRL,
Grand Island, NY) and diluted to obtain a con-
centration of 10° motile sperm/vial prior to cryop-
reservation. Sperm were cryopreserved in a 1:1 di-
lution of sperm suspension to test yolk buffer (Irving
Scientific, Santa Ana, CA) in 1.0-mL vials by the slow
freeze method (10) in a Planar Biomed controlled rate
freezer (T.S. Scientific, Perkasie, PA).
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Table I. IVF-ICSI Outcome After MESA in Men With CBAVD

Sperm concentration  Sperm initial ~ Sperm post thaw # Oocytes # Fertilized 2PN
Patient (million/mL) motility (%) motility (%) injected (%) oocytes fertilization (%)
1 58 33 1 33 22 66
2 0.8 40 30 15 11 73
3 10 20 13 8 8 100
4 4 15 10 6 4 66
5 1 20 <1 23 13 56
6 6.8 20 1 14 11 78
7 28 25 14 27 19 70
8 10 30 4 12 6 50
9 22 28 9 9 7 77
10 17 20 5 51 37 72
Mean 15.7 25 8.8 19.8 13.8 71
Upon thawing for IVF-ICSI cycles, vials were in- RESULTS
cubated at 37°C for 10 min and then gradually rein-
troduced into isotonic medium by adding an equal Routine MESA

volume of Earle’s medium over 5 min. The diluted
specimen was centrifuged (170 x g, 10 min) and the
entire procedure was repeated. The final pellet was re-
suspended in 0.5 mL of Earle’s buffered medium for
assessment of sperm parameters and for IVF-ICSIL.

Oocyte Stimulation, Qocyte Retrieval, and ICSI

Women underwent pituitary desensitization with a
gonadotropin hormone-releasing agonist and ovarian
stimulation with human menopausal gonadotropins
(Pergonal or Fertinex; Serono, Norwell, MA) as previ-
ously described (6). Retrieved oocytes were handled
in the laboratory according to standard techniques
and cultured in medium with 5% CO, at 37°C. For
ICSI, morphologically normal and motile spermato-
zoa were recovered using a “swim-out” technique (6).
Only the oocytes with the presence of the first po-
lar body were injected. Following ICSI, oocytes were
transferred into culture medium (P1, Irvine Scientific,
Santa Ana, CA) under oil (Sigma) and incubated for
16 h. Normal fertilization was confirmed when two
pronuclei (2PN) were found within the oocyte plasma
16-19 h after ICSL

Statistical Analyses

Using descriptive measures of variance, measured
sperm parameters from aspirated fluid were com-
pared between the two cohorts of patients. Unpaired
t tests were used to assess the significance of any differ-
ences in sperm quality between cohorts. In addition,
paired ¢ tests were used to assess differences in initial
and post thaw sperm motility within each cohort.

Ten of 16 patients with CBAVD had sufficient
sperm from routine MESA procedures. Sperm pa-
rameters before and after cryopreservation and
oocyte fertilization rates are outlined in Table I.
Sperm concentration ranged from as low as 0.8 mil-
lion/mL to 28 million/mL, with a mean of 15.7 mil-
lion/mL. The mean motility of fresh MES A sperm was
25% (range: 15-40%) and decreased to 8.8% (range:
1-30%) after freeze—thaw. In this cohort of patients,
the average female age was 30.9 years (range: 24-39).
The mean normal oocyte fertilization rate with MESA
sperm was 71% (range: 50-100%).

Tubuli Recti Sperm Aspiration

Six of 16 patients required tubuli recti sperm as-
piration. In each of those cases, routine MESA was
attempted first. The andrological findings from at-
tempted MESA were compared to those of tubuli
recti sperm aspiration in each patient and are sum-
marized in Table II. Compared to caput epididy-
mal sperm, tubuli recti sperm were found in more

Table II. Comparison of Sperm Quality in Patients With Attempted
MESA and Tubuli Recti Sperm Aspiration

Tubuli recti aspiration

Caput MESA Concentration  Motility
Patient  Concentration Motility (Million/mL) (%)
1 16,000/mL 1% 40 25
2 40,000/mL 0% 22 40
3 6 million/mL 1% 15 25
4 19 million/mL 4% 38 40
5 None None 39 40
6 None None 10 40
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Table III. ICSI-IVF Outcome After Tubuli Recti Sperm Aspiration

Sperm concentration ~ Sperm initial ~ Sperm post thaw  # Oocytes  # Fertilized 2PN
Patient in million/mL motility (%) motility (%) injected oocytes fertilization
1 40 25 2 12 6 50%
2 22 40 1 N/A® N/A® N/A®
3 15 25 2 13 9 69%
4 38 40 2 19 13 68%
5 3.9 40 1 18 13 2%
6 10 40 1 15 11 73%
Mean 18.2 35 12 15.4 10.4 66.4%

“N/A = couple has not proceeded to ICSI as yet.

abundant numbers and exhibited higher motility. Two
patients with very low numbers on routine MESA
sperm (16,000 sperm/mL and 40,000 sperm/mL) re-
vealed 10-1000x more sperm within the tubuli recti
(40 and 2.2 million sperm/mL) with much higher
motility (25-40%). Furthermore, two patients with
no sperm during MESA, revealed 3.9-10 million
sperm/mL with 40% motility from tubuli recti sperm
aspiration. Importantly, similar to testis sperm, tubuli
recti sperm initially exhibited only “twitching” motil-
ity, gaining forward progression after 1 h of incubation
at 37°C.

Tubuli recti sperm parameters before and after cry-
opreservation are outlined in Table III. Sperm motil-
ity decreased from a range of 25-40% prefreeze to
1-2% post thaw. Furthermore, frozen—-thawed tubuli
recti sperm exhibited relatively poor forward progres-
sion, with mainly “twitching” motility. Interestingly,
the poor recovery of motility reflects a cryobiological
behavior that more closely resembles testicular rather
than epididymal sperm in our experience (7).

Regarding ICSI outcome, five of six couples pro-
ceeded to IVF-ICSI with frozen-thawed sperm from
tubuli recti sperm aspiration. The average female age
was 32.8 years (range: 28-39 years). Sperm param-
eters, number of oocytes, and fertilization rates are
summarized in Table III. The average fertilization
rate with frozen—-thawed tubuli recti sperm was 66.4 %
(range: 50-73%).

Sperm Quality and Pregnancy Outcome:
MESA and Tubuli Recti Sperm

Regarding sperm quality, there was no significant
difference in retrieved sperm concentration between
cohorts. However, fresh sperm motility was signifi-
cantly higher in the tubuli recti group, compared the
MESA group (35 vs 25%, p = 0.024). Interestingly,
post thaw motility was much lower in the tubuli recti
group compared to the MESA group (1.2 vs 8.7%
p = 0.058). When analyzed differently, the motility
of fresh tubuli recti sperm fell 96% after cryopreser-

vation, whereas epididymal sperm motility decreased
64% after freeze—thaw, revealing a statistically signif-
icant difference (p = 0.001).

Regarding pregnancy outcome, five of 10 cou-
ples (50%) from the MESA cohort achieved a clin-
ical pregnancy (fetal heartbeat on ultrasound) with
frozen—-thawed sperm after a single IVF-ICSI cycle
(average female age: 30.9 years). From the tubuli recti
group, five of six patients had a consecutive IVF-ICSI
cycle and two (40%) conceived with frozen—thawed
tubuli recti sperm (average female age: 32.8 years).

DISCUSSION

With CBAVD and unreconstructable obstructive
azoospermia, microepididymal sperm aspiration is
now performed routinely to retrieve sperm for ICSI.
Indeed, in well-chosen patients, epididymal sperma-
tozoa can be retrieved in >90% of attempts, and
this includes a generous quantity for cryopreservation
(6). It is also clear that motile, frozen—thawed epi-
didymal sperm perform equally as well as freshly re-
trieved sperm in ICSI cycles characterized by obstruc-
tive azoospermia (11). Given this, the ability to freeze
large amounts of high quality epididymal sperm can
reduce the need for further surgical procedures in the
male partner for subsequent ICSI procedures.

However, when one fails to find sperm in the epi-
didymis, the standard approach is to proceed to testis
sperm extraction or aspiration. Although normal fer-
tilization and pregnancy rates are roughly equiva-
lent to that reported with epididymal sperm, cry-
opreservation is less successful with testicular than
epididymal sperm (12,13). Indeed, testicular sperm
motility falls by at least 90% after freezing and thaw-
ing, whereas the falloff in epididymal sperm motility is
generally less dramatic (68%) (7). Furthermore, em-
bryologists prefer sperm in fluid rather than sperm in
tissue for ICSI cycles because of handling ease.

In this study we suggest that the testis tubuli recti
is a relatively untapped anatomical source of high
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quality sperm. Physiologically, this makes sense since
as sperm production continues in the obstructed male
reproductive tract, motile sperm is more likely to be
found proximally, toward the caput rather than cauda
epididymis (8). Therefore it is not unexpected that
tubuli recti sperm are more viable than sperm down-
stream in the obstructed epididymis. In our study,
fresh tubuli recti sperm show similar concentration
and motility to other epididymal sperm. However, al-
though the motility of fresh tubuli recti sperm is ex-
cellent, a dramatic decrease in sperm motility is ob-
served on freeze—thaw. In fact, cryobiologically, our
findings suggest that tubuli recti sperm “act” more
like testicular sperm than epididymal sperm after
freeze—thaw. This is an important point for embryolo-
gists and andrologists who may handle these aspirated
specimens.

Of course, there are limitations to this study. Al-
though statistical comparison between two cohorts of
patients could be made in this study, definitive con-
clusions about sperm quality from the tubuli recti is
somewhat premature at this point. We hope that this
study will stimulate interest in this anatomical sperm
source. Also, it is not clear if the procedure can be
repeated, or if scarring and permanent obstruction
are the rule. Because of this, we would discourage
this anatomical source for sperm retrieval, if micro-
surgical reconstructive procedures such as vasectomy
reversal might be considered in the future. Finally,
clinical pregnancy rates and birth outcomes with the
use of fresh and frozen—thawed tubuli recti sperm
need further assessment.

CONCLUSIONS

During difficult MESA procedures in men with
congenital absence of the vas deferens, tubuli recti
sperm may provide an excellent alternative to testis
sperm extraction in selected cases. Importantly, al-
though fresh tubuli recti sperm has similar charac-
teristics than epididymal sperm, the cryobiological
behavior of this sperm appears to have a “look” that
is more testicular than epididymal in nature.
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