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Liver transplantation (LTx) is a life-saving procedure for end-stage liver disease. However, LTx remains a major surgical
procedure with a significant amount of morbidity and mortality. Several different types of post-LTx complications have been
studied and reported; however, the numbness of the abdominal skin between the subcostal incision and the umbilicus and its
associated complications have not been studied in a large patient population. The aim of this study was to report the incidence
of numbness in the abdominal skin post-LTx and its implications in routine life. One hundred and one post-LTx patients were
questioned in the clinic about numbness. There were 52 male patients and 49 female patients with a mean age of 51.9 � 11.3
years at the time of LTx, and the mean time from transplant was 35.0 � 29.5 months (range, 3-113 months). The implications
were recorded. All 101 patients (100%) had an area of numbness between the subcostal incision and the umbilicus. Four of
these patients had an area of superficial-to-deep burns from hot food (accidentally dropped on the abdomen), heating pads,
or a hot cup of tea. One patient had ecchymosis from blunt trauma during gardening. Out of 36 diabetic patients, more than
24 patients were insulin-dependent and used the area for subcutaneous insulin injections. In addition, some of the 43 hepatitis
C virus–positive patients used the area for subcutaneous interferon therapy. In conclusion, 100% of the patients had persistent
numbness up to 9 years following LTx. Five percent of the patients developed thermal injuries or blunt trauma complications
that could have been prevented with better education and awareness. More then 24% of the patients used the area for
subcutaneous injections of insulin and/or interferon. Liver Transpl 15:1488-1492, 2009. © 2009 AASLD.
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Liver transplantation (LTx) remains the only option
for end-stage liver failure. It is a major surgical pro-
cedure. Several surgical and nonsurgical complica-
tions after LTx have been described. Although some
are preventable, others are inevitable. LTx involves a
bilateral subcostal incision with a vertical extension.
Some surgeons have performed LTx without a left
subcostal or vertical extension.1,2 However, the right
subcostal component of the incision is essential and
is an inevitable part of LTx. It extends from the mid-
line toward the right anterior axillary line. During the
incision of abdominal wall muscles, the intercostal
nerves (both sensory and motor components) are in-
variably divided along the line of incision. A patient

can lose cutaneous sensations from the division of
the sensory components of the intercostal nerves,
particularly in dermatomes T8 and T9 on the right
side and in dermatome T8 on the left side.3 This type
of loss of cutaneous sensations below the subcostal
incision and its duration with associated complica-
tions post-LTx have not been studied in large patient
populations; however, recently there was a case re-
port describing burns and ulcerations over the ab-
dominal skin after LTx.4

The aim of the present study was to determine the
incidence of abdominal wall numbness at different time
intervals after LTx and also to determine its implica-
tions.
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PATIENTS AND METHODS

From July 2008 onward, all post-LTx patients attend-
ing an outpatient clinic were asked about abdominal
cutaneous numbness (below the bilateral subcostal
scar), and they were also asked if it affected their daily
routine life. One hundred one patients were evaluated
for numbness. There were 52 male patients and 49
female patients. The mean age was 51.9 � 11.3 years,
and the mean time from transplant was 35.0 � 29.5
months (range, 3-113 months). These patients were
divided into 6 groups depending on the time interval
from LTx: �3 months (7 patients), �3 months to 12
months (22), �1 year to �3 years (36), �3 years to �5
years (13), �5 years to �8 years (20), and �8 years (3;
Table 1). Seven patients were less than 3 months post-
LTx, and 23 patients were more than 5 years post-LTx
(Table 1). Eighteen patients had upper abdominal sur-
gery prior to LTx [open cholecystectomy (13), total co-
lectomy (1), Kasai (1), hepatic resection (1), partial gas-
trectomy (1), and abdominal wall reconstruction (1)].
Also, 12 patients underwent LTx a second time, and 3 of
these patients underwent LTx a third time. One patient
who was born with a congenital defect had more than
50 surgeries, mainly in the lower abdominal region.
Indications for LTx are mentioned in Table 2. As in
other series, the commonest cause was hepatitis C in-
fection (42.5%) followed by alcohol-related liver disease
(21.2%).

RESULTS

All 101 (100%) patients had an area of numbness be-
tween the subcostal incision and the umbilicus. Four
patients had epidermal to deep dermal burns (cases 11,
55, 58, and 101), and another patient (case 87) had
ecchymosis from blunt trauma during gardening.

Case 11, a 49-year-old woman, received LTx 80
months ago for hepatitis C virus–related end-stage liver
disease. While she was working close to a stove, hot
food accidentally fell on her abdomen that was not re-
moved readily. She sustained burns to the area of
numbness on her abdominal wall. Subsequently, she
healed completely (Fig. 1).

Case 55, a 60-year-old woman who underwent LTx
for alcohol-related end-stage liver disease, came to the
clinic for a routine visit 20 months post-LTx with an
area of burns on her abdomen. She had placed a hot
cup of tea over her abdomen while reading a newspaper

and, without her knowledge, sustained superficial
burns.

Case 58, a 50-year-old man, underwent LTx 18
months ago for alcohol-related end-stage liver disease.
He was using heating pads regularly for his abdominal
discomfort. He sustained deep burns that were aggra-
vated by scratching and peeling of the healing tissue.
He had loss of pain sensations over the area (Fig. 2A,B).

Case 101, a 52-year-old man who underwent LTx for
cryptogenic cirrhosis with hepatocellular carcinoma,
came to visit the clinic 29 months post-LTx. He had
accidentally dropped hot food on his abdomen and,
without his knowledge, sustained superficial burns, as
shown in Fig. 3.

Another patient (case 87), a 56-year-old man, pre-
sented to the clinic with ecchymosis in the subcostal
area 5 years post-LTx for hepatitis C virus–related end-
stage liver disease. He complained of deep muscular

TABLE 1. Interval from Liver Transplantation

Interval

Number of

Cases %

�3 months 7 6.93
�3 months to 12 months 22 21.78
�1 year to �3 years 36 35.64
�3 years to �5 years 13 12.87
�5 years but �8 years 20 19.80
�8 years 3 2.97

TABLE 2. Indications for Liver Transplantation

Indication Number of Cases

HCV 43
ETOH 21
PBC 9
PSC 8
Cryptogenic 8
Acute fulminant 5
NASH 4
HCC 3
Wilson 3
Hemochromatosis 2
Autoimmune 2
HBV 1
Sarcoid 1
Total 101

Abbreviations: ETOH, alcohol-related; HBV, hepatitis B
virus; HCC, hepatocellular carcinoma; HCV, hepatitis C
virus; NASH, nonalcoholic steatohepatitis; PBS, primary
biliary cirrhosis; PSC, primary sclerosing cholangitis.

Figure 1. Case 11: Healed area of burns from hot food that
was not removed readily.
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pain following gardening and grass cutting over the
weekend.

Thirty-six patients were diabetic; 24 of them were
insulin-dependent. All 24 patients used the numb area
for subcutaneous insulin injections. In addition, 9 of
the hepatitis C virus–positive patients used the area of
numbness for subcutaneous interferon injections.

DISCUSSION

LTx remains a life-saving procedure for patients with
end-stage liver disease. The procedure does carry con-
siderable morbidity and mortality. Several complica-
tions post-LTx have been described,5 including several
different types of neurological,6,7 cardiovascular,8 re-
spiratory,9-11 and gastrointestinal complications,12

acute and chronic renal failure/impairment13-17; arte-
rial/venous complications,5,18-20 biliary complica-
tions,21,22 and posttransplant lymphoproliferative dis-
order/de novo cancers.23-25 Additional complications

associated with infections, including bacterial, viral,
and fungal infections,26-31 incisional hernias,32 bleed-
ing,33 metabolic disorders,31,34-38 impaired quality of
life,31 and erectile dysfunction39 have also been de-
scribed. However, the area of numbness below the sub-
costal incision has not been studied. Abdominal wall
muscles and skin are supplied by the ventral rami of
intercostal nerves T8 to T12. The motor components of
the nerves supply the muscles as they travel anteriorly
between the muscle layers and give rise to collateral
and lateral cutaneous branches. Each lateral cutane-
ous nerve descends, supplying the skin after piercing
muscles and subcutaneous fat.40 The right subcostal
incision is longer, and T8 and T9 are invariably divided,
whereas the incision on the left side is shorter and
reaches the lateral border of the rectus sheath. Thus,
on the left side, T8 is always divided, but T9 may be
spared at times (Fig. 4).3 In the study population, 23
patients were more than 5 years post-LTx. Of these, 3
patients were more than 8 years post-LTx. However,
they still reported a loss of cutaneous sensations.

As previously mentioned, 18 patients underwent ad-
ditional surgeries in addition to LTx, but we believe that
cutaneous nerve injury occurred during the first LTx
procedure. Singhal et al.4 recently described a case
report of thermal injury to the abdominal wall as a late
complication post-LTx. In their report, they described a
50-year-old man who was 7 months post-LTx and sus-
tained thermal injury at a barbeque party at which he
was actively involved in cooking food on a barbeque
grill. Similar areas of numbness following musculocu-
taneous flap for abdominoplasty or mammoplasty have
been described. Areas of burns from heating pads and
hot water bottles have also been reported.41-46

We believe that following a major life-saving proce-
dure, a loss of cutaneous sensations has been observed
by virtually all transplant surgeons. However, it has not
been given any serious consideration, and the issue has
somehow remained underreported. With the increasing
incidence of litigation, even in a life-saving setting, it
may be important for the transplant community, as a
standard of practice, to educate patients about this
seemingly inevitable complication during their evalua-

Figure 3. Case 101: Area of superficial burns (arrow) from
hot food that was dropped.

Figure 2. Case 58: Multiple areas of burns from a heating pad
for abdominal pain that were worsened by scratching. Dotted
line added to show the incision.
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tion for LTx. We feel that at the time of discharge, all
patients should be cautioned about thermal burns and
blunt trauma for the remainder of their lives. It is in-
teresting that several patients have taken advantage of
this numbness for subcutaneous injections of insulin
and/or interferon. However, this advantage does not
reduce the future liability on the part of the transplant
community for neglecting to warn patients about this
potentially harmful complication.

In conclusion, abdominal wall numbness was ob-
served in 100% of the patients post-LTx with up to 8
years of follow-up. Five percent of patients experienced
cutaneous complications from thermal burns or blunt
trauma. It is suggested that post-LTx recipients should
be educated against this trivial but preventable compli-
cation from numbness.
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