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ORIGINAL ARTICLE

Functional abdominal complaints occurred frequently in living liver
donors after donation
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Abstract
Background. Donor outcome after living donor liver transplantation has not been examined extensively with regard to
postoperative abdominal complaints. We wanted to examine the extent and type of abdominal complaints after removal of a
part of the liver and gallbladder in living donors as well as potential similarities with known disorders. Methods. Twelve
patients of mixed ethnicity, nine men, aged 18–45 years, and three women, aged 32–46 years, were enrolled in the study during
a 3-year period and followed up at 6 and 12 months. Patients filled out questionnaires pertaining to functional abdominal
complaints (FAC) using a recognized questionnaire, Rome II, as well as specific abdominal pain symptoms known from
gallstone disease. Results. FAC occurred in 11 patients at 6 months and nine patients at 12 months while abdominal pain
occurred in seven and six patients, respectively. Three patients had FAC but no abdominal pain while two patients had no
complaints at 12 months. Irritable bowel syndrome (IBS) was found in the majority of patients. Conclusions. FAC and pain
seemed to indicate a general postoperative disorder, of a psychosomatic character, and not connected with removal of part of
the liver and gallbladder in particular. However, the occurrence of IBS and FD should merit attention, as they are known to
impair quality of life.
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Introduction

Living liver donation has emerged in recent times as
an acceptable method of treating advanced liver dis-
ease. However, it has been shown to cause a diversity
of consequences for the donor [1]. Reports have
focused on the more dramatic consequences repre-
sented by postoperative morbidity [2–4] as well as
psychosomatic disorders [5–13].
In living adult liver donation, it has become cus-

tomary to remove the right hemiliver from the donor
because of the volume needed for sufficient liver
function in the recipient. Consequently the gallblad-
der is also removed. However, it is largely unknown if
removal of the gallbladder with part of the liver in

healthy individuals will lead to any specific abdomi-
nal symptoms, like post-cholecystectomy pain. In
symptomatic gallstone patients, such symptoms
have been observed in 27% of patients after chole-
cystectomy [14]. Psychosomatic predisposition has
been vindicated in the origin of post-cholecystectomy
symptoms [15].
Functional abdominal complaints (FAC) such as

gastro-esophageal reflux disease (GERD) symptoms,
functional dyspepsia (FD), and irritable bowel syn-
drome (IBS), which are common in the population,
seem to coexist or share similar pathological pathways
with symptomatic gallstone disease. One study found
an 11% incidence of postoperative dyspepsia in living
liver donors [16], although as many as 71% with mild
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symptoms, mainly abdominal, have been reported
[13] but FAC per se have not been properly examined
under these circumstances and psychosomatic com-
plaints in general are inconsistently reported [1].
The aim of the present pilot study was to examine

FAC in donors after living adult liver donation with a
secondary focus on pain characteristics.

Material and methods

Study population and design

Because of the particular circumstances associated
with living donor transplantation versus cadaveric
transplantation, the patients were recruited over a
fairly long stretch of time, from March 2004 to July
2006.

Inclusion and exclusion criteria

Consecutive persons between 18 and 60 years of age
and with no gallbladder stones demonstrated at imag-
ing work-up who had the right hemiliver (right liver
lobe) removed, gallbladder inclusive, were included.
Patients with gallbladder stones demonstrated pre- or
per-operatively or unwillingness to participate were
exclusion criteria. Donation in case of acute liver
failure incurred too much organizing stress on the
transplant team and the donor to be able to enroll
study candidates in a relaxed and orderly fashion.

Investigational methods – questionnaires

FAC, as GERD, FD, and IBS, were assessed using
the Rome II criteria using the patient filled out ques-
tionnaire. This questionnaire also has questions deal-
ing with abdominal pain presumably caused by gall
stone disease. Chronic symptoms are defined in
Rome II as being present for the last 3 months.
The donor patient also filled out a self-made pain

questionnaire (SMQ). Symptoms accredited to gall-
stone disease were previously collected in connection
with interviews of several hundred gallstone patients.
Thus, it should theoretically complement the Rome II
questionnaire in an attempt to characterize the pain
symptoms more accurately. The frequency of pain
attacks was recorded to say something about pain
severity. The SMQ sought to characterize pain by
asking for information about location of pain, area of
strongest pain, pain pattern, referred pain, urge to
move around, duration of pain episodes, time of
appearance during the day, nausea, and use of pain
medication. Scoring pain severity on a Visual Analog
Scale (VAS) was requested.

CT and MRI of the liver, gallbladder, and common
bile duct were routinely done. Removed gallbladders
underwent routine histological examination.

Follow-up

Patients were seen at the clinic 6 and 12 months after
the operation. The preoperative forms were then
repeated.

Ethics committee

The Internal Review Board at Mount Sinai Medical
Center approved the study (IRB #:03-1202 SU).

Statistics

Exact McNemar’s test for two related binomial pro-
portions, Cytel Studio v. 8 statistical package was
used to analyze changes in functional abdominal
complaints from the pre-operative situation to
6 and 12 months post-operative.

Results

Only 12 patients referred for live liver donor opera-
tions were enrolled in the study because of a more
favorable waiting list policy for the recipients in this
group during the study period. There were nine men,
mean age 32 years, range 18–45 years, and three
women, aged 32, 35, and 46 years. Ethnicity was
mixed with patients of Caucasian (n = 7; men = 4),
Hispanic (3 men), Asian (one man), and Afro-
American (one man) origin. One patient (#6) refused
follow-up at 12 months.

Functional abdominal complaints (FAC) and pain

FAC appeared post-operatively in all patients at one
point at the two clinic visits. According to the Rome II
classification, IBS was found in most patients and FD
was observed in about half of the patients (see Table I).
As shown in Table I, one patient had FAC and

abdominal pain before the operation. The symptoms
and pain persisted at follow-up. Two other patients
reported preoperative dyspepsia without pain and had
variable FAC during 1 year of follow-up.
After 1 year, two patients had neither FAC nor pain

while three patients had FAC without pain.

Abdominal pain characteristics

Abdominal pain occurred in seven patients at
6 months and in six patients at 12 months (see
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Table II). Thus, five patients (of 11) reported no
abdominal pain at 1 year. A pain attack pattern
only vaguely similar to typical gallstone pain was
found in two patients at 6 months and one at
12 (patients #6 and #10 and #7, respectively). The
last one used pain medication.

Complications

Patient number 7 had a ventral hernia repair more
than 2 years after donation. The recipients of graft
numbers 8 and 10 passed away within 30 days
postoperative.

Statistics

There was a significant increase in FAC in the post-
operative setting (p = 0.004; OR = infinity; 95% CI:
2.34 to infinity).

Discussion

It is customary to remove the right liver lobe (hemi-
liver) in living donor adult liver donation because
of the greater volume needed for the graft to function
optimally in the recipient [2,3]. The gallbladder is
also removed because it is situated on the parti-
tion line in the liver. It has for many years been
thought that removal of a part of the liver and a
normal gallbladder does not have any consequences
for the individual concerned. However, post-chole-
cystectomy symptoms, mainly pain, have been a
recognized condition in gallstone disease albeit
without the cause being well proven or properly
defined [14,17]. One study found more psychoso-
matic disturbances in patients that complained of
post-cholecystectomy symptoms [15]. It was our
intention to investigate abdominal complaints in
liver donors using known disease patterns for com-
parison [18].
FAC consists of two main subgroups, functional

dyspepsia (FD) and irritable bowel syndrome (IBS),
with overlapping features making them both symp-
tomatic of an irritable gut [19]. Prevalence of FAC is
between 10% and 20% around the world [20,21]. In
the West, there tends to be a female predominance.
IBS commonly begins before the age of 35 in about
50% of people, but may occur at any age. A formal
definition of FAC is given by the Rome II criteria [22]
although this is mostly a research tool that uses several
levels of symptoms present at various lengths of time.
More recently, Rome III has been introduced. It has
been found that Rome II may over-score symptoms
compared with complaints diagnosed by general prac-
titioners [23]. It is therefore a point of concern
whether a self-assessment questionnaire like the
Rome II will make the patient report more complaints

Table II. Occurrence and characteristics of pre-operative and post-operative abdominal pain in 12 living liver donors.

Variable Preoperative 6 months* (patient no.) 12 months**

Abdominal pain 1 (4) 7 (1,2,4,6,7,10,12) 6 (1,3–5,7,12)
Pain attacks 1 (4) 5 (1,2,4,6,10) 4 (3–5,7)
Chronic pain 1 (4) 2 (4,7) 4 (1,4,7,12)
Dominant in RUQ 0 4 (1,4,7,10) 3 (1,7,12)
Dominant in lower abdomen 1 (4) 2 (2,12) 3 (3–5)
Pain pattern A or B 1 (4) 2 (6,12) 3 (4,7,12)
Urge to move around 0 1 (6) 1 (12)
Duration of attacks >30 min 1 (4) 3 (6,10,12) 1 (12)
Frequency of pain attacks, mean (range) per 3 months 20 5.4 (1–10) 6.4 (2–12)
Pain strength on VAS, mean (range) 60 66 (22–81) 54 (22–76)
Pain medication 0 1 (12) 3 (5,7,12)

Abbreviation: RUQ = subcostal or epigastric area.
Pain pattern A and B.
Recipients of graft #8 and #10 died, #7 had a ventral hernia repair.
*Patient #1 did not return Rome II questionnaire.
**Patient #6 absent at 12 month.

Table I. Presence of pain and classification of functional abdominal
complaints (FAC) according to the Rome II questionnaire in
12 living liver donors.

Variable

No of patients (patient #)

Preoperative 6 months* 12 months**

Dyspepsia 3 (4,9,10) 5 (4,6,7,9,12) 6 (1,2,4,7,8,12)
IBS 1 (4) 9 (2–8,10,11) 8 (1–5,7,8,10)
Abdominal
pain

1 (4) 7 (1,2,4,6,7,10,12) 6 (1,3–5,7,12)

FAC and
pain

1 6 6

No. of
complaints

9 0 2

Recipients of graft #8 and #10 died, #7 had a ventral hernia repair.
*Patient #1 did not return Rome II questionnaire.
**Patient #6 absent at 12 months.

Abdominal complaints after living liver donation 613



than will be revealed by a professional interview [11].
We did not evaluate this assumption further.
Our results showed that three patients had some

complaints preoperatively, consistent with that of the
general population. Post-operative, abdominal com-
plaints occurred in all patients at 6 months. Six
patients had FAC and pain whereas five patients
had FAC without pain. One patient had only pain.
At 12 months, six patients had FAC and pain whereas
three patients had FAC without pain. Two patients
did not report any abdominal complaints. The major-
ity suffered from IBS at both occasions.
Minor abdominal pain was present in one patient

before the operation and this pain continued post-
operatively. Pain medication was not used. Post-
operative, five and four patients had what they
perceived as pain attacks, and one and two additional
patients described chronic pain at the 6 and 12months
follow-ups. One patient who had a ventral hernia
repair had a mix of the two. One and three patients
used pain medication at each follow-up. Abdominal
pain did not seem to improve with time as judged by
the number of patients with pain but judged by a
mean VAS reading of 66 versus 54, there was a slight
improvement in pain strength.
Two patients had predominantly upper abdominal

pain symptoms at the 6 months (one on the left side)
and one patient at the 1-year mark. The last one used
pain medication. All three had FAC. Because of a
stringent lack of definition in gallstone disease,
any complaint of dyspepsia and abdominal pain
after cholecystectomy might be classified as post-
cholecystectomy symptoms. One study found that
after cholecystectomy pain was present in 27%,
18% diffuse and 9% pain attacks resembling the
preoperative condition [14]. The observations of
pain in our patients were inconsistent because scoring
by using the SMQ did not obtain the kind of result
that patients without proper alleviation experience
after cholecystectomy. The association with FAC
dominated similar to what can be seen in post-
cholecystectomy conditions. Consequently, we were
not able to detect any obvious connection between
pain expression and removal of the gallbladder,
although such a connection could not be ruled out
entirely given the complex clinical picture often seen
in gallstone patients. The VAS score was intermediate
between that seen in gallstone patients before (mean
80) and after (mean 30) cholecystectomy [14].
Findings of pain and abdominal or psychosomatic

complaints by others in living liver donors have been
contentious. Two German studies, using much the
same group of patients but different measurement
tools, found that 26% of donors had limb pain and
fatigue or tiredness at 6 months whereas 11% showed

a stress reaction [7,12]. With some limitations, a
review [1], found a morbidity rate of 31% dominated
by abdominal discomfort. As many as 71% have had
abdominal symptoms [13]. An American study [16]
reported postoperative pain in 37% and gastric dys-
function and dyspepsia in 11%. It is conceivable that
several dysfunctions may have caused these impair-
ments such as reported gastric stasis from nerve injury
or adhesions, wound hernia or simply wound pain or
cosmetic concern with the wound and last but not
least, a impaired psychic function causing reduced
quality of life. Laparotomy as a cause of symptoms
is debatable. The patient with hernia had pain as well
as FD and IBS. Post-laparotomy pain may occur in
22% of patients after cholecystectomy [14]. In that
particular study, more than two-thirds had undergone
laparoscopic surgery [14]. In general, those with the
most severe preoperative complaints are more likely to
suffer from post-operative pain [14,18,24]. This indi-
cates that our patients acquired post-operative symp-
toms related to their post-surgical condition. Pain
related to the abdominal incision could not entirely
be ruled out although post-operative pain after the
laparoscopic and open approach in gallstone patients
has not been different [14].
Our study population consisted of a majority of

men and had a diverse ethnic background. These
circumstances may well have influenced the result.
However, studies of FAC have not shown great ethnic
differences [20,21]. Living donors may subject to a
great deal of psychological stress. Two of our donors
lost their recipients shortly after the donation. These
two patients both had IBS at 6 and 12 months but
only one of them mentioned pain at 6 months.
Adverse outcome for the recipient has been men-
tioned as a negative influence on the donor [3,6],
although not observed by others [11]. Complications
after the donor operation have affected the psycho-
social status of the donor [11] but again not observed
by others [7,8]. One patient who had a ventral hernia
repair had both FAC and pain. A Japanese study [8]
found more psychiatric disease after donation.
A tendency for the donors to use more analgesics
than the recipient has been observed in Japanese
patients.
It has been advocated that all donors should be

followed up for a minimum of 1 year after donation to
avoid missing consequences of both somatic and
psychosomatic disease [16]. Many donors or pro-
grams fail to achieve this for various reasons [1,4].
Patients with IBS who attend hospital clinics may
have poorer quality of life than those with chronic
diseases [25]. Quality of life in donors was found to be
severely impaired in 14%, at least temporarily [11].
Under such circumstances, it is conceivable that the
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stress of donation elicited FD and IBS in our patients.
However, we did not do any psychometric testing in
our patients.
We conclude that the post-operative symptoms of

the living donor liver donation seems to be dominated
by FAC, usually accompanied by pain, and almost all
patients suffered from this at 6 months with slight
improvement at 1 year. We could not conclude in this
preliminary study that pain was caused by organ
removal per se because of the lack of a control
group, but this issue might be targeted in a larger
patient sample such as in a multicenter study and
possibly compared with patients undergoing hemi-
hepatectomy as a reference group. In light of the life-
threatening situation for the recipient living liver
donation should still be an option in the transplant
surgeon’s armamentarium but donors need counsel-
ing and close follow-up for a considerable time.
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