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Abstract:- Drains are being used in abdominal surgery since Hippocrates time therapeutically and
prohpylactically aiming to reduce morbidity and early recovery of patients. But these drains are not without
complications. The complications range from simple drain site infection to drain site hernia of bowel leading to
strangulation and necrosis. We report a case of drain site hernia (DSH) in a 47 year-old women who presented
with obstructed large incisional hernia through a previous laparotomy scar. During surgery for the incisional
hernia an incarcerated DSH was identified at her right iliac fossa region. Both herniae were repaired
successfully and patient’s recovery was uneventful. We reviewed the literature regarding the drain site hernia
and other complications of abdominal drains. The article describes types of drains, their complications and
predisposing factors for those complications and the steps to be taken for the prevention.
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. INTRODUCTION

Drains have been used in surgical practice since the time of Hippocrates in 460-377 BC. There are
different types of drains which may be classified as open or closed drains. Drains are being used therapeutically
or prophylactically to drain or prevent collection of fluid at surgical site and to facilitate healing. However these
drains are not without complications which include ascending infections, erode in to abdominal viscera,
evisceration of abdominal contents, perforation of a viscus, migration of drain and hernia through the drain site
(drain site hernia). Drain site hernia (DSH) is a rare but a recognized complication of abdominal drains. Drain
site hernia is considered as an incisional hernia which leads to early complications like obstruction and
strangulations requiring emergency surgical interventions. Therefore the knowledge of presence of such
problem and its predisposing factors are important in early identification and prevention of DSH and other
complications of drains.

1. CASE REPORT

We encountered a case of drain site hernia complicated with incarceration of part of the omentum. The
patient was a 47 year- old female who presented with abdominal pain, distension and vomiting for 3 days
duration. After clinical assessment and investigations she was diagnosed to have an obstructed incisional hernia
through the previous laparotomy incision. She had undergone an exploratory laparotomy for appendicular
abscess in July 2000. During surgery there had been perforated appendix with large amount of pus in the
peritoneal cavity. Routine closure of the abdomen was performed after peritoneal lavarge and appendisectomy.
Corrugate rubber drainage (CRD) was inserted at right iliac fossa to drain the peritoneal cavity. Recovery was
uncomplicated and she had been discharge from the hospital on 7" postoperative day after removal of the CRD.
She had noticed the presence of an incisional hernia through the abdominal incision several years after the
surgery but without any symptoms until she presented this time with features of intestinal obstruction. She
underwent an emergency surgery for repair of the incisional hernia and relieving of the obstruction. During
surgery she was found to have large incisional hernia through the laparotomy incisions with multiple adhesions
of the small bowel with obstruction. In additions to this there was a separate hernia at the right iliac fossa which
contained omentum through the previous drain site. It contained part of the omentum and was irreducible,
oedematous and there was serous fluid within the sac and it was an incarcerated drain site hernia. (Fig. 1) Both
herniae were reduced. There were multiple defects throughout the laparotomy incision. Therefore mass closure
of the rectus sheath was done after converting this multiple holes in to a single large laparotomy wound. The
size of the defect at the drain site was more than 10 mm (Fig. 2) and that defect was closed with non absorbable
sutures in layers. We did not use mesh to close the any of these herniae as there was wound contamination with
intestinal contents due small bowel perforation during release of the multiple adhesions. Patient’s recovery was
uneventful.
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Figure 1: H= Drain site hernia D= Defect in the abdominal wall

Figure 2: The defect at drain site after reduction of the hernia

. DISCUSSION
1. Drains in abdominal surgery:

Use of drains in surgery is reported since the time of Hippocrates who used a drain tube to drain an
empyema of the gall bladder [1]. Since then drains have been used in surgical practice for many purposes.
Therapeutically abdominal drains are placed to drain the potential or established collection of blood, lymph, pus,
bile, urine, pancreatic secretions or other body fluids [2][3]. It may be used prophylactically to prevent
collection of blood or serous fluid at the surgical site. However drains cannot prevent complications like
anastomotic leak or intraperitoneal bleeding. But it helps for early detection of such complications post
operatively. However prophylactic drainage following routine abdominal surgery continues to be a controversial
subject. Therefore the words of Halsted in 1898 might be more appropriate-'no drainage at all is better than the
ignorant employment of it’ than the dictum, ‘when in doubt drain' (by Lawson Tait) [4].

2. Types of drains:

Since Hippocrates era to present day, surgeons are using different types of drains in abdominal surgery.
Initially they used materials like gauze and silk threads to drain by capillary action. In 1880s tubes made up of
metal, gold, silver and glass were used. Interestingly some surgeon have used different material like decalcified
ox bone, poultry bone and skines of catgut [1]. Present day there are various types of drains available and they
can be broadly divided in to open and closed drains. Open drains are directly open to both exterior and interior
of the abdominal cavity. They drain both ways and are passive drains which are proven to be associated with
contamination of the drain tract by retrograde spread of skin bacteria and not commonly been used now [5]. The
drain that was inserted in our patient was a corrugated rubber drainage (CRD) which is a type of an open drain.

3. Complications of drains:

Several complications related to drains were encountered with the increase use of abdominal drains.
Abdominal drains are commonly placed through the anterior abdominal wall but some have used vaginal route
to insert drains to the pelvis. Keith (1864) introduced a transrectal peritoneal drainage after a pelvic surgery
with disastrous results [1]. However the drains placed through the anterior abdominal wall is also not without
complications. These complications include wound infections, drain site abdominal hernia (DSH), intestinal
obstructions, formation of adhesions, fecal fistulae and persistent sinus tracts [1].
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3.1.1. Drain site hernia (DSH):

Abdominal hernia is one of the common surgical problems and common types include inguinal, para-
umbilical and incisional hernia. Incisional hernia occurs through previous abdominal surgical site. With the
advent of laparoscopic surgery a newer type of hernia was identified as port site hernia. Similar type of hernia
though rare has been reported to occur through abdominal drain sites that is known as drain site hernia (DSH).
These latter two types can also be considered as small insicional hernia as they occur through a previous
surgical wound.

Drain site hernia is found to occur more commonly in laparoscopic surgery than with open abdominal

surgery. Makama J G et al. who studied 49 cases of DSH found that 42 of them were following laparoscopic
surgery and the rest (7/49) of the DSH were at the site of drain following open abdominal surgery. This shows
the rarity of this condition and the incidence of DSH is reported to be ranged from 0.14%-3.4% [6].
It is said that DSH occurs 3 - 8 hours after removal of the drain and Evangelos Falidas et al. described a case of
DSH occurred 15 hours after a laparotomy [7]. However according to the Preetha Rani drain-site hernia
commonly occur several months to several years following a laparotomy and are mostly associated with
incisional hernias of the main laparotomy scar [5]. In our patient the diagnosis of the drain site hernia was made
16 years after the initial laparotomy and it also diagnosed during surgery for a large incisional hernia. The
possibility was that the hernia in our patient may have been asymptomatic for a longer period and complicated
with incarceration with obstruction of the abdominal incisional hernia. However, according to Gere S.diZerenga
et al. the defect of the parietal peritoneum should last for about 72 hrs as it takes about 3 days to heal a defect of
2x2 and 0.5x0.5 cm size in the peritoneum [8]. Usually the peritoneal defect at a site of drain application is
around this size. Therefore any abdominal structure can come through this defect up to 3" day of removal of the
drain provided normal healing process take place. However this normal healing process will be affected by
various factors which may delay healing or form weak scar tissue that predisposes to DSH [3] [7].

3.1.2. Contents of DSH

According to the Makama GJ et al. there are only very few incidence of DSH have been reported in the
world literature. In each of these reported cases the contents are different from case to case. Those contents
reported in the literature include small intestine, appendix, colon, omentum, gallbladder, ovary, and fallopian
tube [3] [9] [10] [11]. Out of these structures the most commonly herniated abdominal viscera through a drain
site were small bowel loops and appendix that may lead to obstruction or strangulation subsequently [5] [7].
Omentum is a common structure that is found in inguinal, incisional and paraumbilical hernia. But DSH with
omentum as its content is reported to be very rare. Raju bakka et al. have reported the first DSH which
contained the omentum in a post laparotomy patient [12]. We also could not find any other report except Raju
bakka et al. case with omentum in a DSH. Therefore this is the second case of DSH contain omentum occurring
in a post laparotomy patient. At the time of surgery the part of the omentum was incarcerated and irreducible
with serous fluid surrounding and was impending strangulation. Because of the narrow neck this type of hernia
tends to complicate with strangulation of its contents more than the other incisional hernia, inguinal hernia or
paraumbilical hernia. Such case of DSH with strangulation of a loop of small bowel was reported by Evangelos
Falidas et al [7]. Therefore the knowledge of occurrence of DSH is important for early identification and
treatment to prevent such serious complications.

3.2. Other complications of drains:

DSH is not the only such serious complication occur due to drains. There are other disastrous
complications of abdominal drains reported in the literature. A case of cecal perforation due to a silicon tube
drain inserted to a patient after abdomino perineal resection, a case of perforation of the stomach by a drain tube
inserted to left sub hepatic space after exploratory laparotomy for pyoperitoneum secondary to ruptured liver
abscess and transmigration of a pelvic drain into loop iliostomy of a patient following low anterior resection for
rectal carcinoma are some examples for such complications [10] [13] [14].

The other possible complications of abdominal drains include wound infection,induce anastomotic leakage
(when inserted close to the anstomosis), haemorrhage, intra abdominal adhesions formations and intestinal
obstruction (in long standing drains) bleeding perforation and fistula formation [3] [9] [10] [14]

3.3. Predisposing factors for DSH and other complications:

There are several predisposing factors for DSH stated in the literature. Out of these the size of the drain
is a unique feature as all most all reported cases has occurred through a drain site defect of a size 10 mm or more
[3]. However Dulkas A et al. described a case of port site hernia through a 5 mm port and Yogender Singh
Kadian et al. reported a case of appendix evisceration through a 20 FG (6.3mm) size drain site in a nine month
old baby [9] [15]. Increase intra abdominal pressure is a known cause for any abdominal hernia. Similarly post
operative cough, constipation and vomiting which increase intra abdominal pressure leads to DSH [3] [7] [9].
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The factors that delay wound healing such as poor nutritional status, wound infection, certain drugs like
steroid and chemotherapeutic agents, some comorbidities like diabetes mellitus, prolong surgery, obesity and
injury to motor nerve are also known to cause DSH [3] [5] [7] [9] [12]. Direct stab on the peritoneum rather
than allowing peritoneum to stretch and cut during insertion of the drain also predispose to hernia as the drain
site wound directly continue with the external skin defect for the drain [3]. Our patient did not have any
comorbidities and was average built. Therefore the size of the drain, direct stab on peritoneum and possible local
infection may have been contributed to the DSH in our patient. Because she had corrugated rubber drainage
which is usually inserted through a direct cut through the whole layers of the abdominal wall. There is a possible
local sepsis although it is not stated in the medical report as the surgery was for appendicular abscess. The size
of the drain is a definite cause for this patient’s DSH as the defect was more than 10 mm as seen during surgery.
Other complications like infections is commonly associated with open drains. Keeping a drain for a longer
duration will leads to complications like perforations, fistular formation, adhesion formations, intestinal
obstruction and drain migration [4].

3.4. Prevention of complications:

All the patients with an abdominal drain will not develop complications. Those who have predisposing
factors are at high risk of developing DSH and other complications. Therefore the knowledge of predisposing
factors are important when applying those preventive measures. One can prevent or reduce such complications
by adherent to general principle in applying a drain and modifying or avoiding some known predisposing
factors. Therefore the best way of preventing DSH and other complications is to avoid unnecessary placement of
abdominal drains. This is especially important in insertion of a drain prophylactically. One should properly
select the cases that essentially need drains because an experimental study showed that, when a drain is inserted
in the peritoneal cavity that contains no fluids, it is quickly surrounded by omentum and completely occluded
within 48 hours [15]. Therefore the purpose of the drain will be lost.

Prophylactic measures to prevent drain complications should apply at three stages. Firstly during selection of the
appropriate drain, secondly use of correct technique during insertion and removal, thirdly remember to remove
the drain as soon as it served the function.

Complications like infections are seen in open drains. Therefore it is advisable to use a closed system
of drainage. Other complications like DSH and evisceration leading to strangulation are more with large caliber
(10 mm) drains. Therefore, whenever possible use a smaller caliber drains. In a case of laparoscopic procedure
use the 5 mm port site for the insertion of a drain [5] [9] [12] [17]. However if it is unavoidable in any specific
reasons, apply a purstring suture when ever drain is taken through 10 mm port site [5] [17]. Some authors
recommend in applying a pustring suture for the closure of the site after drain removal to prevent occurrence of
DSH [7].

Many authors describe similar sort of technique to be used during insertion. They advice to insert the
drain in a way that the skin and muscle layers are cut and pierced by the drain while allowing peritoneum to
stretch and pierce at a different points so that the internal and external opening at drain hole placed at two
different lines [5] [9]. Some authors describe this as non-symetric inserstion or a ‘Z’ insertion method [7]. This
allows internal and external opening superimposed and closed when the drain is removed. Alternatively one can
use the technique of gradual removal of the drain over a few days allowing the drain site to heal gradually from
depth [9]. So that when the drain is out the drain site hole also closed. One must remember to remove the drain
as soon as it served its purpose. This will prevent drain complications occurring due to long standing drains such
as perforation of a viscera, migration of drain and adhesion formations [5].

V. CONCLUSION:

Insertion of a drain is a common procedure after many types of surgeries. Although its purpose is to
minimize post surgical complications and morbidity of the patient it has its own complications increasing
patient’s morbidities. Therefore it is very important to know the presence of such complications and their
predisposing factors so that surgeons can take measures to prevent certain disastrous complications.
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