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LAPAROSCOPIC TUBAL ANASTOMOSIS 

Carlos Rotman, Nasir Rana, Jonathan Y. Song, Edgardo Yordan, Carlos E. Sueldo 

I 1TRODUCT IO N 

Bilateral tubal ligation as a form of permanent sterilization has 
been carried out in females for more than a century ( I). 
Patients who have completed their desired family size and are 
certain about the lack of interest in future pregnancies find this 
procedure to be cost eiTective, relatively simple, and generally 
free of complications. Patients find this permanent procedure 
convenient since they do not have to deal "'ith the costs and 
potential complications of different types of ongoing contra
ceptive methods, such as birth control pills and intrauterine 
contraceptive devices. 

The procedure can be accomplished effectively by different 
routes, including ,·aginal or abdominal approaches, either 
through a mini-laparotomy or by laparoscopy. The timing of 
the procedure is ,·ariable as it can be performed right after a 
\-aginal delivery or at the time of a cesarean section. Also, it can 
be accomplished in a gynecologic patient (inten·al tubal ligation) 
during the preovulatory phase of the menstrual cycle, commonly 
bv laparoscopy. As for the methods used, the fallopian tubes can 
be sectioned and a segment of the tube removed, or if a laparo
--copic approach is used, bipolar cauterization of the tubes or 
application of silastic rings or clips arc popular alternatives (2-4). 

It is estimated that as many as 700,000 procedures are per
formed each year in the United States, roughly half after de-
1\•ery or at the time of a cesarean section and half by 
laparoscopic ( inten·al) tubal ligation (5). 

A number of these patients, howe\•er, change their minds 
later in life, most commonly due to divorce followed by a new 
relationship, leading to a desire for a new pregnancy. A sub
<equent consultation with a reproductive surgeon takes place, 
discussing the possibility of having the tubal ligation re,·ersed. 
it is estimated that approximate!}' I percent of all patients will 
-eek consultation for a tubal reversal within a few years after the 
procedure (6); prior to surgery, an appropriate evaluation of 
the couple is required to determine whether tubal reversal or 
perhaps in \'itro fertilization-embryo transfer would be a better 
reproductive option. 

Documenting the presence of ovulation and perfor~ing..a 
complete semen analysis including a strict morp'hology a~ess
!llent (Kruger) to rule out the presence of a male factor prob
em (7), even in those that have fathered children in the past, 

are required. Also, it is important to conduct some form of 
a:;sessment of the uterine cavity, even in asymptomatic patients, 
n order to rule out significant intracavitary pathology (e.g., 
ubmucous fibroids, large pol}'pS, or intrauterine adhesions) 

prior to performing tubal surgery. An office hysteroscopy 
and/or a sonohysterogram should be performed during the 
preoperative work up. 

Assessment of the type of tubal ligation performed is also 
important since it might determine \\·hether or not a tubal re
' 'ersal is indicated. For example, tubal cauterization, especially 
by unipolar energy, typically causes significant damage to the 
blood supply of the fallopian tube and is unlikely to result in 
a successful outcome if tubal anastomosis is performed, despite 
the results published recently by Yoon et al. (8). On the other 
hand, silastic rings, clips, as well as the Pomeroy-type of tubal 
ligation (commonly done for puerperal sterilization and also at 
the time of cesarean sections) typically result in limited damage 
to the fallopian tubes. l\lost often, a tubal anastomosis can be 
performed in those cases. 

The success rate of tubal anastomosis, measured as the rate 
of intrauterine gestations after surgery, is generally quite high, 
especially if there is an appropriate patient selection and eval
uation prior to surgery. Large series frequently quote intrauter
ine pregnancy rates in the 60-80 percent range (9). 

As in other areas of reproductive medicine, the age of the 
female is an important factor in determining success, and eval
uation of the ovarian reserve, ei ther with an antral follicle count 
and/or with hormone evaluation on cycle day three in patients 
older than thirty-fiYe years ( I 0), may be a contributing factor in 
determining the best treatment approach. Also, as mentioned, 
the presence of other infertility factor(s), especially male factor 
infertility, may be enough reason to indicate assisted reproduc
tive technology procedures instead of tubal surgery ( ll ) since 
by using intraqtoplasmic sperm injection for fertilization, the 
patient is more likely to get pregnant, as opposed to undergoing 
tubal surgery and subsequent sexuaJ intercourse or intrauterine 
insemination. 

41 
Once the couple has made a decision about having a tubal 

anastomosis, the surgeon determines the best surgical approach 
ro be used in order to accomplish a successful tubal reversal. 
The procedure can be accomplished by laparotomy or by lap
aroscopy; laparotomy is the more traditional method, and over 
the }'ea~s, by using tubal microsurgical techniques, it has de~ 
veloped· a- prown record of good pregnancy rates (12). With 
improvements in laparoscopic equipment and the availability 
of experienced laparoscopic surgeons, more and more patients 
are being treated by laparoscopy, with equal degrees of success 
as those seen with laparotomy in the past. 

The advantages of laparoscopy are the same as in other 
areas of gynecology: an ambulatory procedure, a more rapid 
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recovery after surgery, less postoperative morbidity, and equal 
rates of pregnancy as those performed ,·ia laparotomy. There 
are many laparoscopic techniques described for tubal anasto
mosis: sutureless technique ( 13), application of titanium sta
ples ( 14}, robotically assisted laparoscopic tubal reversal ( IS), 
and the use of LASER ( 16). 

· Our group has vast experience with laparoscopic recon
structive surgery in the management of tubal conditions result
ing from a myriad of pathological conditions. This presentation 
however, will be limited to the use oflaparoscopy as a means to 
restore fertility in patients that have previously undergone tubal 

.. sterilization. 
·our laparoscopic technique of tubal anastomosis was 

developed in 1998 after many years of performing mini
laparotomy and tradi tional microsurgery in several hundred 
cases. The laparoscopic approach is essentially identical to that 
of the open-abdomen technique except for the use of specialized 
instrumentation "to facil itate its performance via laparoscopy. 
f\ lost tubal anastomosis at our center are performed for steril
ization reversal, but the same technique is applied to cases of 
tubal occlusion secondary to pathologic processes. 

As our experience evolved, numerous changes were imple
mented to overcome technical challenges, enhancing the pro
cedure to make it easier, faster, and hopefully more successful. 
These changes included selection of suture material, type of 
tubal closure (one vs. two layers}, tubal stump preparations, 
tubal can nulation, and the type of electric current best suited 
for these cases. Last but not least, placement of interrupted 
sutures versus a continuous closure was also investigated. 

Videotaping of the surgical procedure from beginning to 
end is crucial for evaluating the different steps. It also allows the 
surgeons to return later and review the surgery, providing the 
opportunity to think, study, and improve, enhancing the tech
nique to make it better and more efficient. 

PRELI MI NARY WORK U P 

Prior to surgery, the preliminary work up consists of the fol
lowi ng: l) a thorough review of all pertinent medical records 
if available; 2) a carefully obtained medical and surgical his
tory and full examination; 3) a day 3 serum FSH and estradiol 
to ascertain ovarian reserve, a midluteal phase serum proges
terone to document ovulation, and a complete semen analysis 
on the husband/ partner, including a Kruger index of sperm 
morphology; and -!) a complete peh·ic ultrasound and 
sonohysterogram. 

We try to obtain previous medical records on all of our 
patients prior to surgery for review; however, in some circum
stances, these records may not be available (international 
patients, records destroyed due to age, etc.). In certain cases, 
we have also found that the operative report was inconsistent 
with true surgical findings at the time of the operation. For 
example, according to some operative reports, a modified 
Pomeroy technique was performed for tubal sterilization; 
however, upon entering the abdomen, we discovered instead 
evidence of bilateral fimbriectomy. Other findings included 
multiple Hulka clip or Falope ring applications per tube (de
creasing the actual length of repairable tube), when the opera
tive report stated that a single clip or ring was placed on each 
tube. 

VVe do not routinely perform a preoperative hysterosalpin
gogram (HSG). lot only does it not provide the length of the 

distal segment but it will also not accurately determine the 
length and quality of the proximal segment. Only after entering 
the abdomen are the surgeons able to ascertain pertinent infor
mation for the procedure. A pelvic ultrasound and sonohystero
gram are performed in the office on all potential candidates. If 
we identify __ any intrauteri ne pathology (e.g., submucous fib-

·roi'tls, polyps, and intrauterine adhesions}, they are either 
addressed at the time of our laparoscopic tubal surgery or be
forehand, depending on the type and severity of the pathology. 

During our preoperative counseling and work up, the 
patients are informed of our pregnancy, ectopic, and abortion 
rates as stated in the results section later in this chapter. Also, 
we discuss the main advantages and disadvantages of this pro
cedure versus the use of in vitro fertilization-embryo transfer. 
After the preoperative work up is completed, the patient is 
scheduled fo r laparoscopic surgery. 

SURGICAL TECH NIQUE 

Prior to commencing, the entire surgical team gets together to 
review all pertinent information about the case. The patient is 
then reassured, and anesthesia is given. 

Patient positioning is the responsibility of the primary sur
geon. If this step is done by other team members, the surgeon 
should walk around the operating table to ensure that every
thing is in place prior to proceeding. We prefer a dorsolithot
omy position with arms tucked in, shoulder stoppers placed to 
prevent intra-operative sliding, and legs slightly bent at the 
knees and hips. Well-cushioned, adjustable leggings are a must 
to prevent lower-limb nerve injury. 

With the anesthesiologist's permission, a thorough pelvic 
examination is performed, and the patient is prepped and dra
ped in the usual manner. A Foley catheter (connected to a bag) 
is placed in the bladder. After completion of any hysteroscop}' 
or endometrial biopsy where warranted, a manipulator is in
troduced into the uterine cavity. A vaginal assistant, responsible 
for keeping the uterus properly positioned as per the surgeon's 
instructions during the procedure, is seated between the 
patient's legs, facing a slave monitor located overhead or at 
either side of the surgical table. A primary monitor is placed 
behind the vaginal assistan t, directly facing the surgeons. We 
videotape all surgeries in both SVHS and miniDV formats. 
Beyond the significant educational value, videotaping will most 
often protect you and your facility in the e,·ent of litigation. 

To gain access into the abdomen, we advocate the use of an 
open technique ( 17); but surgeons should choose the method 
with which they feel most comfortable. 

Once the laparoscope is introduced into the abdomen, we 
proceed with a thorough evaluation of the pelvic and abdominal 
cavity; this is accomplished much better by laparoscopy than 
through an open abdomen. In all of our cases, a total of four 
ports are utilized: one I 0 mm at the umbilicus for the laparo
scope and three ancillary 5-mm ports, of which two are placed 
on each side of the abdomen in the lower quadrant, lateral to 
the inferior epigastric vessels, and one placed suprapubicallr 
anywhere between the umbilicus and the symphysis pubis, 
depending on the size of the uterus. The tubes are then evalu
ated for length, trpe, and location of the obstruction; associated 
pathology; and quality of the fimbria ted ends (Figure I 0.1 ). 

The obstructed segments are resected using laparoscopic 
microbipolar cautery and scissors. It is very important to use 
the mi nimum amount of current needed to achieve adequate 
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Figure 10. I. Fa lope ring in place prior to resection. 

hemostasis. Small vessels shou ld be easily coagulated, but 
bleeding capillaries should be left alone since they will stop 
spontaneously due to their small size and increased intra
abdominal pressure from the insufflation. Electrocautery 
instruments should be under the surgeon's exclush·e control, 
with the foot pedal taped to the floor to avoid the surgeon 
having to hunt for it in the darkened room. 

The tubal edges are refreshed ""ith sharp dissection until 
a healthy lumen is identified in both proximal and distal 
stumps (Figure 10.2). Chromopertubation is performed until 
a strong stream of indigo-carmine dye is observed flowing from 
the proximal lumen (Figure 10.3). The mesosalpim; is approx
imated with 5-0 vicryl suture on a straight needle in a contin
uous fashion, always avoiding the dilated ,·eins so commonly 
encountered after tubal sterilization or pathological occlusion. 
Great care is exercised not to compromise the blood supply to 
the area of the future anastomotic site. Proper preparation of 
both the proximal and distal tubal stumps is the most impor
tant pa rt of the entire procedure and the one that will ulti
mately determine the success or failure of the operation. 

T UBAL CANNULATION 

A specially designed, malleable, tubal cannulator (RGENDO, 
Nashville, TN, USA) (Figure 10.4) is introduced through the 

Figure 10.2. Health)' tubal mucosa after the edges haw been refreshed. 

Figure 10.3. Proximal lumen demonstrati11g patency. 

cervix and guided to the proximity of the tubal ostia under 
laparoscopic control. A 3-French stent is then delivered into 
the proximal stump through the cannulator. Since anterograde 
progression of the stent into the distal stump is not possible in 
the majority of cases, we proceed to introduce the 2-mm lap
aroscopic forceps through the fimbria, and after traveling the 
entire length of the distal stump, the stent is grasped and pulled 
through the fimbriated end (Figure 10.5A). This manem·er is 
also \'er}' useful because it confirms patency of the distal 
segment. 

In cases involving verr long distal stumps, we prefer not to 
approximate the mesosalpinx u11til after the cannulation is 
completed. A freely mobile distal stump segment facilitates 
the retrograde placement of the 2-mm forceps. The mesosal
pinx can then be approximated at that time or upon comple
tion of the anastomosis and removal of the stent. 

The stent faci litates the performance of the anastomosis 
tremendously. It provides a stable platform for the placement 
of sutures, allowing fo r perfect alignment of the tubal segments 
and identification of the lumen at all times. Finally, it is also 
helpful in positioning and mobilizing the tube without causing 
trauma to the tubal tissue itself (Figure 10.58). Once the pre
viously described steps of stump preparation, mesosalpinx ap
proximation, and tubal cannulation have been completed, the 
anastomosis itself is easily completed. · 

.. ... -
Figure 10.4. Tubal c.mnulator with accompanying 3F stcnt. 
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Figure 10.5. A) Demonstration of distal segment patency, preparing 
to pull sterlt through. B) Cannulation completed. 

We routinely perform a one-layer closure with 6- 0 or 7-0 
vicryl suture on a straight needle. The kind of closure varies 
depending on the type of anastomosis at hand. In an isthmic
isthmic anastomosis, we use interrupted stitches placed at 6, 3, 
9, and I2 o"clock positions, in that sequence, without pene
tt·ating the tubal lumen, and we incorporate the muscularis 
and the serosa together. In an isthmic-ampullary or ampullary
ampullary anastomosis, we use a continliOliS running suture. 
We avoid placing the suture into the lumen on the isthmic 
portion (Figure 10.6), but we go through and through in the 
ampullary section since the muscularis layer is almost nonex
istent and penetration of the tubal lumen, in our experience, is 
inconsequential due to its large diameter. Special care should be 
exercised when extracting the needle after completion of the 
anastomosis. After the procedure is completed, the stent is eas
ily removed transvaginally. V1/e then proceed with a final in
spection to determine good tubal alignment and free flow of 
indigo carmine through the anastomosis, into the distal seg
ment and into the peritoneal cavity (Figure 10.7). If we are not 
entirely satisfied with either of the above, we perform the anas
tomosis all OYer again. 

If the tubal occlusion/ligation is located very close to the cor
nual or the fimbriated end, the issue becomes more complicated. 

Figure 10.6. Placement of suture (7-0) in the thick muscular layer of 
the isthmic portion, with a clear view of the tubal lumen. 

We have performed several cases falling into these categories. 
Even though they were not technically challenging to perform 
and presented a reassuring appearance with normal tubal 
patency at the conclusion of the case, as well as on HSG twelve 
weeks postoperatively, we encountered high failure rates (no 
pregnancies). Based on our experience with interstitial-isthmic 
and ampullary-fimbrial anastomosis (with a less than 1-cm dis
tance between the anastomosis and fimbria), we have concluded 
that, at least in our hands with the technique described, these 
two types of anastomosis should not be attempted. 

THE USE -IT OR LOSE-IT CONCEPT 

As reproductive surgeons, we often feel "morally obligated" to 
save tubes that are realistically beyond repair or to attempt he
roic procedures to reestablish tubal patency in infertile patients. 
\Ve are certain that many of our readers, like us, have fallen into 
this trap at one time or another and later regretted it. It is now 
our policy to remove those tubes that we feel (after a very thor
ough evaluation) will benefit least from repair or where a repair 

Figure 10.7. Inspection of completed bilateral anastomosis after re
moval of stents. Note good fill ing of distal segments and free flow of 
indigo-carmine dye through fimbriated ends. 
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is not feasible. Preoperative counsel ing and a thorough discus
sion with the patient and her fam ily regarding the possibility of 
tubal resection is strongly recommended in order to avoid any 
misunderstanding or postoperative surprises. 

Incidentally, we have not seen any decrease in ovarian re
serve following salpingectomy as suggested by some ( 18); nev
ertheless, if salpingectomy is performed, it should be done 
" hugging" the lower portion of the tube and resecti ng as little 
as possible of the mesosalpinx in order to avoid compromising 
the ovarian blood supply. 

POS TOPERATIVE PROTOCOL 

We instruct our patients to avoid intercourse for four weeks 
following su rgery and to use some form of contraception for up 
to three months postoperatively in order to allow sufficient 
time for tubal healing and perhaps decrease the likelihood of 
a tubal pregnancy. 

Hysterosalpingography is performed three months following 
surgery to document tubal patency, and if the couple attempts to 
conceive at this time, most pregnancies will occur within the first 
si;.: months. Delays in conception beyond one year with dem
onstration of unilateral or bilateral tubal patency usually indi
cate the presence of newly developed o r previously overlooked 
secondary intertility factors that should be identined and cor
rected. Under these circumstances, the possibility of performing 
a diagnostic laparoscopy to better assess tubal patency as well as 
evaluating the presence of peritubal adhesions is discussed. 

Some of our patients, due to conditions such as appendi
citis, gallstones, endometriosis, and so on, undergo other pro
cedures from weeks to years after their original laparoscopic 
tubal anastomosis, and this presents us with the opportu nity to 
evaluate first hand the anatomic results of their previous tubal 
surgery. Consistently, we have been very satisfied with the ex
cellent healing and, in most cases, the complete absence of 
pelvic and abdominal adhesions (Figure 10.8). 

RESULTS 

From 1998 to the present, we have performed laparoscopic 
tubal anastomosis on 192 patients, which represent a total of 

Figure I 0.8. View of previous patient, three months after reversal, 
during a laparoscopic cholecystectomy. 

342 tubal anastomosis; 150 patients had bilateral anastomosis, 
and 42 patients undenvent only unilateral anastomosis; 48 
patients were lost to follow-up. Of the remaining 144 patients, 
we have included in our data only the patients whom we have 
fo llowed for a minimum of SL'< months. Twenty-four patients 
(still in the recovery stage at the time of data collection) were 
therefore excluded, yielding a total of 120 patients left for anal
ysis. The mean operating time for performi ng a laparoscopic 
unilateral tubal anastomosis was forty-five and eighty minutes 
when bilateral reconstruction was performed. Approximately 
half of the cases (all cases since 2002) were performed using 
a stent placed in the tubal lumen by canmllation as described 
above. 

The pregnancy, spontaneous abort ion, and ectopic preg
nancy rates were then analyzed. According to age and the num
ber of tubes repaired, the 120 patients were categorized into 
four groups. The first group involved patients who were thirty
five years old or younger having had bilateral tubal anastomosis 
(Group A), and the second group encompassed patients in the 
same age group who unden,'ent a unilateral tubal anastomosis 
(Group B). The third group consisted of patients of age thirty
six and older who had bilateral tubal anastomosis (Group C), 
and the last group involved patients in the same age-group who 
underwent a unilateral tubal anastomosis (Group D). The 
results of our experiences are summarized in the tables below 
(10.1-10.3) and accompanying figures (10.9-10.10). 

Of the 120 patients who underwent a laparoscopic tubal 
anastomosis, a total of 80 patients became pregnant, producing 
an overall pregnancy rate of 67 percent, consistent with con
ventional find ings (9). A total of I 27 pregnancies occurred 
altogether. Out of these, 37 out of 127 pregnancies resulted 
in a spontaneous abortion, yielding an overall rate of 29 per
cent. Regarding ectopic pregnancies, an overall rate of 1.6 per
cent (2 out of 127) was found. The highest pregnancy rate was 
seen in the thi rty-five years old and younger group who un
derwent bilateral tubal anastomosis (79 percent), while the 
other three groups had similar overall pregnancy rates (54 per
cent fo r Groups B and C, and 47 percent for Group D), but 
with a higher abortion rate in those patients older than 35 years 
of age. 

In terms of successful pregnancies, defined as delivered or 
ongoing, Groups A and B achieved more successful pregnancies 
than Groups C and D (73 and 74 percent, compared to 56 and 
33 percent, respectively) regardless o f having o ne o r both tubes 
repaired. These findi ngs emphasize the role of age as a signifi
cant prognostic factor. 

The spontaneous abortion rate of 26 percent for the youn
ger group was slightly higher th~ in the general population. As 
expected, the older groups revealed an abortion rate. that was 
higher than the younger group, irrespective of unilateraf or 
bilateral tubal anastomosis. The nature of the intense surveil
lance our patients went through when diagnosed with a preg
nancy allowed us to identify spontaneous abort ions that 
occurred very early in gestation, contributing perhaps to the 
detection of a higher miscarriage rate than expected· in ' the 
genera~ population. · 

Regarding ectopic pregnancies, we had only two occurren
ces. One case involved a young patient who undenvent a bilat
eral tubal anastomosis, and the second case was found in the 
older group who had a unilateral anastomosis. In both cases, 
the involved tubes were deemed irreparable and salpingecto
mies were performed. On an interesting note, the ectopic 
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Table 10.1: Outcome of Pregnancies after Tubal Anasto
mosis in Women 35 Years and Younger 

Group A (35 Years Old and Yor111ger with Bilateral Tubal 
Anastomosis) 66 Patients 

Pregnmrr·patients: 52 Pregnancy rate: 52/66 

N Quallfity of prcgnmrcies 

26 Once: (26) 

14 ,. Twice: (28) 

12 Tlrree times: (36) 

52 Total pregnancies: (90) 

Spontaneous AB: 23 23/90 

Ectopic pregnancy: 1/90 

Delivered or ongoing: 66 66/90 

79% 

26% 

1.1 % 

73% 

Group B (35 }'ears Old and }'ounger with Unilateral Tubal 
Anastomosis) 26 Pnrients 

Pregnant patients: 14 Pregnancy rate: 14/26 54% 

N Quantit)' of pregnancies 

10 Once: ( 10) 

3 Twice: (6 ) 

Three times: (3) 

14 Total pregnancies: ( 19) 

Spontaneous AB: 5 5/1 9 26% 

Ectopic pregnancy: 0 0/19 0% 

Delivered or ongoing: 14 14/19 74% 

pregnancy that occurred in the older group (unilateral anasto
mosis) actually involved the opposite tube, the one on which 
we did not operate, at the residual distal end, wh ich in retro
spect we unwisely left behind. This reinforces our belief that all 
tubes should either be repaired or removed during surge1y. 

Data on laparoscopic tubal anastomosis are rarely available 
in the current literature. The majority of the data we have re
garding ectopic pregnancy rate following tubal reconstructi,·e 
surgery come from open procedures (laparotomy). The overall 
ectopic pregnancy rate in this study ( 1.6 percent) was surpris
ingly low when compared to previously reported rates of 2.6-
7.9 percent (8, 19, 20). 

DIS CUSS IO N 

Inferti le women who present with a hjsrory of secondary 
infertility due to a prior bilateral tubal ligation and are now 
interested in restoration of fertility present a challenge to clini
cians. Not only can they be treated by either tubal anastomosis 
or in vitro fertiliza tion-embryo transfer but also many factors 
play a role in selecting the best possible approach. The presence 

Table 10.2: Outcome of Pregnancies after Laparoscopic 
Tubal Anastomosis in Women 36 Years and Older 

Group C (36 Years Old and Older with Bilnteral Tubal 
Anastomosis) 13 Patients 

Pregmu1t -pttt ienis:-t · Pregnancy rate: 7/13 

N Qumrtity of pregnancies 

5 Once: (5) 

2 Twice: (4) 

7 Total pregnancies: (9) 

Spontaneous AB: 4 4/ 9 

Ectopic pregnancy: 0 0/ 9 

Delivered or ongoing: 5 5/9 

Group D (36 }'ears Old mrd Older with U11ilaternl Tubal 
A11nstomosis) 15 Patients 

Pregnant patients: 7 PregllaiiC)' rate: 7115 

N Quamity of pregnancies 

5 Once: (5) 

2 Twice: (4) 

7 Total pregnancies: (9) 

Spontaneous AB: 5 5/9 

Ectopic pregnancy: 1/9 

Delivered or ongoing: 3 3/9 

54% 

44o/o 

Oo/o 

56% 

47% 

56o/o 

II o/o 

33o/o 

of a male factor would best indicate the use of IVF- ET, while in 
young patients who underwent surgery, a successful tubal anas
tomosis allows for repeated intrauterine pregnancies wi thout 
resorting to repeated procedures. The cost of both procedures 
is somewhat similar in most parts of the United States, but IVF 
requires the extra cost of medications for controlled ovarian 
hyperstimulation, which could be significant. For patients who 
have religious or ethical concerns, IVF may not be a viable 
option, and tubal reconstructive surgery may be their only 
source of hope. 

Although there are significant data available for tubal anas
tomosis in general, the majority of those cases were performed 
through the traditional method of mini-laparotomy or lapa
rotomy. Laparoscopy has multiple advantages and benefits over 
laparotomy, and in capable hands, the outcome is just as good 
if not better than conventional methods, with the added bene
fits that onJy laparoscopy can offer. With the introduction of 
several modifications, as described previously in this chapter. 
we simplified the laparoscopic approach to make it easier, 
faster, but still a very effective technique. This is reflected in 
the reasonable intrauterine pregnancy rates obtained, compa
rable to those seen after conventional laparotomy and micro
surgery, but offering aU the advantages of the laparoscopic 
approach. 
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Table 10.3: Summary and Cross-Match for All Groups 

Age (years) A11astomosis, Pregna11cy, 

~35 

>35 

!/) 
<I> 

90 

80 

"() 70 
c 
~ 60 
Cl 

~ 50 c.. -0 40 ... 
<I> 

"E 30 

:i 20 

10 

rate (%) rare (%) 

Bilateral 52/66 (79) 

Unilateral 14/ 26 (54) 

Overall 66/92 (72) 

Bilateral 7/13 (54) 

Unilateral 7/15 (47) 

On~rall 14/ 28 (50) 

Outcome Rates for All 127 Pregnancies 
by Anastomosis by Age 

~Abortion 

o Ectopic 

o Successful 

Figure I 0.9. Summary of pregnancy outcomes based upon anastomo
sis and age. 
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Figure I 0.1 0. Pregnancy summary based upon anastomosis and age. 

Abortion, Ectopic, Successful 
rate (%) rnte (%) preg11ancies, rate (%) 

23/90 (26) 1/90 ( 1.1 ) 66/ 90 (73) 

5/19 (26) 0/19 (O) 14/19 (74) 

28/109 (26) I ll 09 (0.9) 80/109 (73) 

4/9 (44) 0/ 9 (0) 5/ 9 (56) 

5/9 (56) 119 (I I ) 3/9 (33) 

9/18 (50) 1/18 (5.5) 8/18 (44) 

One must also realize that in interpreting the results of our 
data, our experience involved working with fertile patients. These 
patients underwent an elective procedure to render them sterile; 
therefore, the pregnancy rate in our patients may not be reflective 
of those who exverience primary or secondary infertility due to 
tubal pathology and undergo a similar laparoscopic procedure. 

Based on our exverience, we would be cautious in recom
mending a laparoscopic tubal anastomosis to patients who are 
older than 35 years, unless they are willing to accept a much lower 
pregnancy rate and a higher miscarriage rate. The treatment al
ternat ive to tubal anastomosis in this age-group, IVF-ET, is also 
known for having a lower pregnancy rate as well as an increased 
abortion rate, mostly due to an increased incidence of chromo
somal anomalies in the embryos that these patients generate. 

That is why it is important during counseling to inform 
these couples about the success rates with both techniques. The 
older groups (C and D) in our study represented the lowest 
pregnancy rate at 50 percent (14/28), the highest spontaneous 
abortion rate at 50 percent (91!8), as well as the highest ectopic 
pregnancy rate at 5.5 percent (1118) . The fact that we were 
cautious in counseling older patients about undergoing lapa
roscopic tubal anastomosis reduced our sample size for this 
population, which affected our numerical analysis. 

We have also found that in our hands, interstitial to isth
mic, and ampullary to fimbria anastomosis with a less than 
1-cm distance from the fimbria to the anastomotic site, yielded 
no pregnancies, regardless of the length of tube pre- or post 
reconstruction. Also as a rule, we do not attempt a laparoscopic 
tubal anastomosis if the pre-procedure length of the tube is less 
than 5 em. 

The intraoperative placen}_ent of tubal stents resulted in 
a much easier and faster operation and is now perfo)"med rou
tinely in all of our laparoscopic tubal reversals. Contrary t~ our 
expectations, however, it did not significantly improve our 
pregnancy rate. Nevertheless, we do advocate its use, especially 
at the beginning of the learning curve of this technically chal
lenging procedure. 

In cases where the tubes are not repairable (e.g., a rotar pre
procedure tubal length less than 5 em, unilateral hydrosalpinx, 
previous fimbriectomy, etc.), we recommend performing ·a sal
pingectomy to prevent possible ectopic pregnancies from oc
curring in the futu re, exercising the "use-it or lose-it" concept 
stated earl ier in this chapter. If the salpingectomy is performed 
correctly, compromised ovarian blood supply should be of 
minimal concern. 
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Finally, we must also realize that in real time, the data we 
have presented thus far are constantly subject to change. Since 
information on new pregnancies is collected on an ongoing 
basis, and will continue for years to come, we must be very 
careful when interpreting favorable or negative results until 
enough time has passed and many more cases are perfoqned 
by different groups in order to obtain meaningful and ri10re 
definitive results. 

CO NCLUS IONS 

The,~·ole and techniques of traditional microsurgery have paved 
the way for reproductive surgery and laid the conventional 
foundation for surgical principles pertaining to tubal recon
structive surgery. We have simply used this foundation as 
a platform to develop, build, and master laparoscopic applica
tions for tubal surgeq~. \Vhen a meticulous technique is fol
lowed, the magnification and clarity of view afforded by 
laparoscopy. combined with performance of the procedure in 
a closed environment, makes the laparoscopic approach ideally 
suited for this kind of surgery. In an organized and well-trained 
surgical setting, and \\"ith proper patient selection based on past 
experience, laparoscopic tubal surgery has the potential to be
come the superior and preferred method over the trad itional 
mini-laparotomy/microsurgery technique. 

KEY POll TS 

A proper preoperative evaluation of the O\'arian reserve and 
male factor are important determinants as to whether the 
patient will be best served by having a laparoscopic tubal 
anastomosis or in vitro fertilization. 
Age of the female patient at surgery is a major factor in the 
overall success of the procedure. 
Proper preparation of both the proximal and distal tubal 
stumps is the most important part of the entire procedure, 
and the one that will ultimatelr determine the success or 
fai lure of the operation. 
The innovative use of the stent easily placed transcervically 
greatly facilitates the performance of the tubal anastomosis. 
For isthmic-to-isthmic anastomosis, use iutermpted 
stitches placed at 6, 3, 9, and 12 o "clock positions, in that 
sequence without penetrating the tubal lumen, incorporat
ing muscularis and serosa together. 
For isthmic-to-ampullary or ampullary-to-ampullaq• anas
tomosis, usc a coutilliiOIIS running su ture. Great care shou ld 
be applied to avoid placing the suture into the lumen on the 
isthmic portion, but through and through stitches in the 
ampullar:• section is fine since the muscularis layer is almost 
nonexistent, and penetration of the tubal lumen is incon
sequential due to its large diameter. 
Perform an HSG t\,·elve weeks post-op to e\·aluate tubal 
patenq•. 
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