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Abstract

The Nathanson retractor is used widely to retract the liver during laparoscopic
upper abdominal surgery. Its use has been associated with a transient postoperative
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rise in liver enzymes which is thought to be clinically insignificant. We report two

patients who underwent Nissens fundoplication in whom the Nathanson retractor was

used in an uneventful fashion and were subsequently found to have an atrophied

lateral segment of the left lobe of the liver. To our knowledge such a complication has

not been reported previously.

INTRODUCTION

The Nathanson retractor has been developed for liver
retraction in both adult and paediatric patients undergoing
laparoscopic upper gastrointestinal surgery to retract the liver.
Intra-operatively it has been noted that the left lobe of the liver
often exhibits visual signs of retraction ischemia [1] (Figure 1)
which is thought to resolve spontaneously following the removal
of the retractor. It has been recognised, in a number of studies
reviewing laparoscopic upper abdominal surgery in adult
patients, that the use of the Nathanson Retractoris associated with
a transient rise in hepatic enzymes which peaks at 24 - 48 hours
and resolves spontaneously within 3 - 7 days of the operation [2-
3]. Liver retraction has not previously been associated with post-
operative clinical illness or permanent liver damage. We present
two patients in whom the Nathanson retractor was used in an
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Figure 1 Initial fundoplication of the female patient with the Nathanson
Retractor in place. Note signs of retraction ischemia laterally.

uneventful fashion and subsequently were found to have clear
signs of atrophy of the left lobe of the liver.

CASE PRESENTATION

The first patient was a young boy with chronic respiratory
disease requiring intermittent oxygen and the other a young
girl with congenital hypoaldosteronism requiring large volumes
of sodium chloride daily. Both patients had an uneventful
laparoscopic hiatal repair, Nissens fundoplication and insertion
of gastrostomy for persistent reflux, vomiting and failure to
thrive at 9 months and 3 months of age respectively. At surgery
the left lobe of the liver was retracted using a small sized
Nathanson retractor through the abdominal wall at the left side
of the midline close to the xiphisternum. The retraction time was
120 minutes and 70 minutes respectively. There were no liver
lacerations, blood transfusions or sepsis and their post-operative
medical and surgical recovery was uneventful. Both patients
started oral fluid on day 1 and gastrostomy feed on day 3. They
were discharged home at 8 and 9 days post-operatively due to
their complicated medical backgrounds and social circumstances.
There was a transient rise in ALT after their operations but
bilirubin and full blood counts remained normal throughout.
Both did well initially but required robotically assisted re-do
hiatal repair and fundoplication for recurrent symptoms at 3.5
years and 17 months of age respectively. At revision surgery the
lateral segment of the left lobe of the liver was noted to be clearly
atrophied with a line of atrophic demarcation corresponding to
the position of the Nathanson retractor (Figure 2).

DISCUSSION

Transient elevation of serum liver enzymes has been reported
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Figure 2 Revision hiatal repair and fundoplication of the female patient. Note
the change in colour, size and texture of the lateral segment suggestive of atrophy
with a demarcation line corresponding to the arm of the Nathanson Retractor.

following open [4-5] and laparoscopic [2-3,6] operations. This
phenomenon is related to trauma of surgery, anaesthetic agents,
types of surgery, liver retraction and the presence, duration
and pressure of carbon dioxide pneumoperitoneum during
laparoscopic surgery.

Morris-Stiff and colleagues [2] performed a study reviewing
post-operative liver enzymes in patients who underwent
laparoscopic ~ Nissens  fundoplication,  cholecystectomy,
inguinal herniorraphy and gastrectomy. Although the number
of patients reviewed was small they found that there was a
statistically significant rise (p=0.005) in AST levels at 8 hours
and 24 hours post-operatively in patients who underwent
Nissens fundoplication when compared with other groups. The
Nathanson retractor was used in the patients who underwent
Nissens fundoplication and the authors concluded that the rise in
AST was associated with extensive liver retraction.

In a randomised study involving adult patients Shinohara
et al. [3] have recently described a protective technique for
retraction of the liver during laparoscopic gastrectomy for
gastric adenocarcinoma using a soft elastic Penrose drain instead
of the traditional rigid and restrictive Nathanson retractor as
they were concerned about the retraction force causing transient
liver dysfunction. They found that the levels of ALT and AST
were significantly higher in the Nathanson retractor group. The
authors concluded that the Nathanson retractor contributed to
an increase in liver enzymes.

In both studies the patients liver enzymes returned to normal
levels in the early post operative period and all had favourable
clinical outcomes. In our patients we believe the atrophied lateral
segment of the left lobe of the liver, as witnessed at the time of
revision surgery, represents the consequences of liver retraction
using the Nathanson retractor. The mechanism seems to be one of
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the retraction ischemia. The angle, force and duration of traction
are likely to have contributed to the process. However, such
factors are difficult to predict or measure in individual paediatric
patientswho presentinvarioussizes and with differentanatomical
characteristics. Liver retraction and adequate exposure are
essential components of open and laparoscopic hiatal repair and
fundoplication procedures. We routinely place the retractor high
in the epigastrium using minimal retraction force for duration of
45 to 120 minutes depending on the nature and complexity of
the case. Other factors that may have contributed to the insult
include age and pre-existing medical conditions.

In the presented patients it would seem that ischemia and
atrophy of the lateral segments of the left lobe of the liver has
caused no significant clinical squeal. However, the outcome in
the long term remains uncertain though unlikely to be different.
Further, such a favourable outcome might not be the case if the
use of the retractor is confined to the central point of the liver
as seen in portoenterostomy, partial liver resection, bile duct
surgery and pancreatico-duodenal surgery.

CONCLUSION

Contrary to previously held views the Nathanson retractor
can cause permanent damage to the liver. Such an insult, if
limited to the left lobe would probably cause no significant ill
health. However it seems reasonable to suggest that fixed rigid
liver retractors should be released intermittently where forced
or prolonged periods of retraction are required, in surgery which
necessitates retraction at the central point of the liver and in
patients with a large liver volume or relevant pre-existing illness.

REFERENCES

1. Yassa NA, Peters JH. CT of focal hepatic injury due to surgical retractor.
AJR Am ] Roentgenol. 1996; 166: 599-602.

2. Morris-Stiff G, Jones R, Mitchell S, Barton K, Hassn A. Retraction
transaminitis: an inevitable but benign complication of laparoscopic
fundoplication. World ] Surg. 2008; 32: 2650-2654.

3. Shinohara T, Kanaya S, Yoshimura F, Hiramatsu Y, Haruta S,
Kawamura Y, et al. A protective technique for retraction of the liver
during laparoscopic gastrectomy for gastric adenocarcinoma: using a
Penrose drain. ] Gastrointest Surg. 2011; 15: 1043-1048.

4. Nguyen NT, Braley S, Fleming NW, Lambourne L, Rivers R, Wolfe
BM. Comparison of postoperative hepatic function after laparoscopic
versus open gastric bypass. Am ] Surg. 2003; 186: 40-44.

5. Clarke RS, Doggart JR, Lavery T. Changes in liver function after
different types of surgery. Br | Anaesth. 1976; 48: 119-128.

6. Tan M, Xu FF, Peng JS, Li DM, Chen LH, Lv BJ, et al. Changes in the
level of serum liver enzymes after laparoscopic surgery. World ]
Gastroenterol. 2003; 9: 364-367.

Harikrishnan J, Jackson P, Patel R, Najmaldin A (2014) Segmental Liver Atrophy: A Complication of the Nathanson Retractor. JSM Clin Case Rep 2(1): 1012.

JSM Clin Case Rep 2(1): 1012 (2014)

2/2


http://www.ncbi.nlm.nih.gov/pubmed/8623634
http://www.ncbi.nlm.nih.gov/pubmed/8623634
http://www.ncbi.nlm.nih.gov/pubmed/18825455
http://www.ncbi.nlm.nih.gov/pubmed/18825455
http://www.ncbi.nlm.nih.gov/pubmed/18825455
http://www.ncbi.nlm.nih.gov/pubmed/20824387
http://www.ncbi.nlm.nih.gov/pubmed/20824387
http://www.ncbi.nlm.nih.gov/pubmed/20824387
http://www.ncbi.nlm.nih.gov/pubmed/20824387
http://www.ncbi.nlm.nih.gov/pubmed/12842747
http://www.ncbi.nlm.nih.gov/pubmed/12842747
http://www.ncbi.nlm.nih.gov/pubmed/12842747
http://www.ncbi.nlm.nih.gov/pubmed/3192
http://www.ncbi.nlm.nih.gov/pubmed/3192
http://www.ncbi.nlm.nih.gov/pubmed/12532468
http://www.ncbi.nlm.nih.gov/pubmed/12532468
http://www.ncbi.nlm.nih.gov/pubmed/12532468

	Segmental Liver Atrophy: A Complication of the Nathanson Retractor
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2

