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Abstract

Objective: The authors determined the prevalence of incisional hernia and nerve entrapment in
patients with a low transverse Pfannenstiel incision.

Summary Background Data: The literature on the Pfannenstiel incision suggests an incisional hernia
rate of 0.0% to 0.5%. However, in these series, physical examination, which is essential in the
authors' view, was not performed. To the authors' knowledge, the prevalence of nerve entrapment
after the Pfannenstiel incision is not known or has never been published.

Methods: All adult women, operated on between 1986 and 1992 using a Pfannenstiel incision and not
having had another lower abdominal incision other than for laparoscopy, were invited for follow-up at
the outpatient department. All patients were interviewed and subjected to a physical examination,
with special interest to the presence of incisional hernia or nerve entrapment.

Results: In patients having had a Pfannenstiel incision, no incisional hernias were found. In patients
also having had a laparoscopy, the incisional hernia rate was 3.5%. Nerve entrapment was found in
3.7%. The length of the incision was identified as a risk factor (p = 0.02).

Conclusions: Incisional hernia is a rare complication of the Pfannenstiel incision. Complications of
nerve damage, however, are not uncommon and should be recognized. When possible, nerves should
be identified and preserved, especially when extending the incision more laterally.
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Incisional hernias occur in at least 10% of patients with midline laparotomies.1 Patients with an incisional
hernia often report an aesthetic appearance or suffer from discomfort, pain, or, occasionally, intestinal
obstruction.2 Moreover, after first incisional hernia repair, recurrence rates up to 53% have been
described.3 Therefore, preventing an incisional hernia is mandatory, and surgical methods should be
developed and used to lower the incidence of incisional hernias.

In 1900, Hermann Johannes Pfannenstiel (1862-1909) described a low transverse abdominal incision to
prevent incisional hernia.4,5 The incision that bears his name is the incision of choice for a variety of
gynecologic operations.6-10 An aesthetically more pleasing "bikini-line" scar 5,6,8,11,12 and less
postoperative complications 5-8,13 are mentioned as additional advantages of this technique. Nerve
entrapment, however, can be a disadvantage.14-18 In general surgery, a midline incision generally is
used.

In this study, we evaluate the prevalence of incisional hernia and nerve entrapment after the Pfannenstiel
incision in a large series.

PATIENTS AND METHODS

All adult women, operated on between 1986 and 1992 using a Pfannenstiel incision (Department of
Gynecology, University Hospital Rotterdam) and not having had another lower abdominal incision other
than for laparoscopy, were invited for follow-up at the outpatient department. The following data were
noted: date of birth, date of operation, height, weight, presence of cough or constipation or both, incision
length, postoperative complications (wound-infection, hematoma), postoperative pregnancy,
postoperative pain (localization, period, radiation, triggering, character), and numbness. Thereafter, the
scar and the lower midline of the abdomen were examined for the presence of an incisional hernia, which
was defined as any palpable fascial defect of the abdominal wall. Investigation included palpation of the
area while the patient raised the extended legs in the supine position.

Furthermore, patients were asked about reports of pain, with special reference to signs of entrapment of
the ilioinguinal (I-1) or iliohypogastric (I-H) nerve or both. These signs are an activity-induced sharp pain,
felt around the incision site or a deeper abdominal region, which radiates to the labium or the medial
parts of the thigh or both, later followed by a continuous burning pain in the same region.14-18 In this
study, entrapment was defined when such reports still were present more than 5 weeks after surgery or
when reports started after a pain-free period. If pain was localized at the scar site and clearly was
triggered by touch or pressure, the pain was attributed to a neuroma.

The Pfannenstiel incision was made 2 to 3 cm above the symphysis pubis at the border of the pubic hair.
The incision, 8- to 12-cm long, extended through skin, subcutaneous fat, and rectus sheath and laterally
through the fasciae of the internal and external oblique and transversus muscles. Thereafter, the anterior
fascia and linea alba were separated from the underlying rectus and pyramidalis muscles, from symphysis
to umbilicus. Then, the muscles were separated in the midline (dividing the fascia transversalis, and,
cranially from the arcuate line, the posterior rectus fascia), and finally also the peritoneum was divided.
The incision was closed in layers (Vicryl, polyglactin 910, Ethicon, Somerville, NJ), the peritoneum with a
continuous suture, the rectus muscles, when appropriate, with one to three interrupted approximating
sutures. The transversely incised fascia was closed with one continuous suture. The technique of closure
of the skin varied with the surgeons' preference.

For statistical analysis, comparison of percentages was done with Fisher's exact test. Medians were
compared with the Mann-Whitney U test. A p value (two-sided) of 0.05 was considered the limit of
significance.

RESULTS
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A total of 346 patients were invited to participate, of whom 300 (87%) were willing to visit the outpatient
clinic. Reasons not to participate included having to go to work (n = 15), not having any reported
problems about the scar (n = 10), distance to the hospital (n = 10), reported problems about waiting
times (n = 8), and simple lack of interest (n = 3). Another 28 patients, initially willing to participate, did
not show up without explanation. Of the 272 patients examined, 29 patients did not meet inclusion
criteria, leaving 243 patients for evaluation.

The mean age was 35 years (range, 16 to 57 years). The mean postoperative follow-up was 60 months
(range, 19 to 94 months). Five patients (2.1%) had an incisional hernia. In all cases, a palpable fascial

defect of approximately 1 cm? was located in the midline, just caudal to the umbilicus. For none of these
patients had the hernia been the cause of any reported problems. In one patient, a bulge on the

abdomen was visible on examination. The Quetelet-index (weight[kg]/length[m]z), cough, constipation,
postoperative infection, hematoma, and pregnancy could not be identified as risk factors.

Of the women who were examined, 146 (146/235 = 62%, 8 missing data) had had a laparoscopic
procedure performed through an extraumbilical incision. All patients presenting with an incisional hernia
had a history of laparoscopy. Consequently, 5 (3.5%) of 146 of the women with a previous laparoscopy
were found to have an incisional hernia, whereas no incisional hernias were found in women without
previous laparoscopic investigation (p = 0.08).

Long-term reported problems of pain were experienced by 57 (23%) of 243 of the patients. In 9 patients
(9/243 = 3.7%), these reported problems could be attributed to entrapment of the I-l or I-H nerve or both,
and in 5 patients (5/243 = 2.1%), these reported problems could be attributed to a neuroma. In 61
patients (61/243 = 25.1%), reported problems of numbness were present. Two patients had reported a
neuroma as well as numbness. Four patients had reported nerve entrapment as well as numbness. The
length of the incision could be identified as a risk factor for nerve entrapment (p = 0.02), but did not
correlate with neuroma (p = 0.99) or numbness (p = 0.60).

DISCUSSION

Incisional Hernia

In this series, the Pfannenstiel laparotomy (in patients with or without laparoscopy) has an incisional
hernia rate of 2.1%. Compared to midline laparotomy hernia percentages reported in literature, of up to
46%,1,3,19 this rate is low. Obviously, in the current study, the distribution of age, gender, and disease is
quite different from most studies on midline incisions. Therefore, conclusions from this study must be
interpreted with care. With respect to incisional hernia, however, we think that the difference is striking.
Other series on the Pfannenstiel incision also suggest a low prevalence, with incisional hernia rates from
0.0% to 0.5%,4,6,8,20 but in these series, no physical examination was performed.

All incisional hernias were found just caudal to the umbilicus. In the Pfannenstiel incision, the anterior
rectus fascia and linea alba are separated from the underlying muscles up to the umbilicus, and so the
rectus fascia may be damaged at the umbilical level. However, because all the patients with an incisional
hernia also had had laparoscopy, whereas no hernias were found in 169 patients with no laparoscopy, the
hernias may very well be the result of laparoscopy. When an incision of approximately 1.5 cm is made for
laparoscopy and only the skin is sutured, the chances of developing an incisional hernia increase
significantly.21 Still, without suturing the fascia, incisional hernia is a rare complication in literature
(0.01% to 0.17%).21-23 In our series, in patients having had a Pfannenstiel incision as well as
laparoscopy, the hernia rate is 3.5%. Because several cases of incarceration of incisional hernias have
been reported as a complication of laparoscopy,22-25 we subscribe to the advice to close the fascia.
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Various factors may contribute to the fact that the Pfannenstiel incision performs better with respect to
occurrence of incisional hernias. First and most obvious, in the Pfannenstiel incision, the skin,
subcutaneous tissue, and fascial defect are remote from the muscle defect, which is covered by healthy
nonincised tissue, whereas in the low midline incision, all layers are incised in one plane, making, for
instance, contamination more easy. Second, the linea alba, into which the oblique muscles insert, is not
incised with the Pfannenstiel incision. Strong contractions of these muscles are necessary during
coughing, vomiting, and defecation.12 Moreover, the linea alba has the poorest blood supply of any area
in the abdominal wall, and this may contribute to deficient healing.12 Third, use of the Pfannenstiel
incision obeys all principles regarding atraumatic surgery without tension. The skin incision is along
Langer's lines, resulting in reduced traction at the skin edges. The division of the external oblique
aponeurosis is parallel to its fibers, along the lines of tension.5,26 The force required to approximate the
edges of a vertical incision is approximately 30 times greater than the force required to approximate a
transverse incision.12,26 Fourth, damage to nerve supply and venous and lymphatic drainage may differ
and may thereby also influence wound healing.12

Therefore, to prevent incisional hernias, we might have to consider the use of a transverse skin and
anterior fascia incision combined with a vertical muscle incision in other parts of the abdomen as well.

Nerve Entrapment

The essential nerves of the groin are the I-H, I-I, and genitofemoral (G-F) nerves (Fig. 1). Communication
between their branches and overlap in sensory innervation is common.15 The I-H and the |-l nerves run
an inferomedial course within the internal and external oblique muscles and travel through the inguinal
canal.16 The medially running I-H nerve supplies the skin of the overlying pubis (Fig. 2).15,16 The
laterally running I-I nerve innervates the inguinal region, labium, and upper inner thigh. This area also is
innervated by the genital branch of the G-F nerve. The femoral G-F branch passes under the inguinal
ligament and supplies the anterior proximal aspect of the thigh.15,16 Entrapment of the G-F nerve is
rare.16 Injury to the I-H and -l nerves by the Pfannenstiel incision is more likely to occur because of the
nerves' superficial course.16-18

quadratus lumborum m. genito-femoral n.

ilio-inquinal n. psoas m.
genital n.

ilio-hypogastric n.

femoral n.

Figure 1. The essential nerves of the groin.
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Figure 2. Nerve entrapment significantly is seen more often when the incision is extended more laterally. (A)
Area innervated by iliohypogastric nerve. (B) Area innervated by ilioinguinal and genital branch of
genitofemoral nerve. Communication between branches and overlap in sensory innervation is common.
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In this series, 9 (3.7%) patients had symptoms of nerve entrapment. Nerve entrapment significantly was
seen more often when the incision was extended laterally, beyond the lateral edge of the rectus sheath,
confirming the observation of others (Fig. 2).14 Nerve entrapment can result from incision of the nerve
followed by neuroma formation, incorporation of the nerve by a suture in the closure of the fascia, or the
tethering or constriction of the nerve in the surrounding scar tissue.14,21 The symptoms may begin early
or commence many years after surgery.14-17 Surgeons not familiar with this entrapment neuralgia may
not recognize the syndrome and judge reported problems to be psychosomatic.15-17,27

Other complications of nerve damage due to the Pfannenstiel incision are neuroma formation (2.1%) and
numbness (25.1%). As a conclusion, ideally, when using the Pfannenstiel incision, and extending
laterally, the nerves should be identified and spared.28

The Pfannenstiel Incision for General Surgery

Although some authors think that access is obtained more easily 2,12 and is less time consuming 5 by a
low midline incision, many others claim sufficient access to the operating area 6,9,11-13,26 and do not
find a significant difference in operating time.6,9,29 Experience might be of influence.
Appendicectomies,6,11,13 prostatectomies,20,29 inguinal hernia repairs,20,29 and sigmoid resections for
colocolponeopoesis 30 have been described using the Pfannenstiel incision. Advantages of this incision
are a lower incisional hernia rate (none in this series, in patients without a history of laparoscopy), less
wound infection,6,7,13 hematoma formation,6,7 and direct postoperative pain,7,13 and the better
aesthetic appearance.5,6,8,11-13 A disadvantage, however, is the possibility of nerve

complications. 14,27 Furthermore, in patients with ovarian or other tumors, its use might be
contraindicated because proper exploration of the upper abdomen for tumor expansion is not
adequate.31

CONCLUSION

Wherever feasible, we recommend the use of the Pfannenstiel incision in lower abdominal surgery,
because incisional hernia is a rare complication, and the incision allows for excellent cosmetic results.
Complications of nerve damage, however, are not uncommon, and should be recognized. When possible,
nerves should be identified and preserved, especially when extending the incision more laterally.
Depending on the operation to be performed, however, the advantages may counterbalance the
disadvantages.
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